
Digital clock using i.cs 

Improving class B 

mod 
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Tektronix Type 576 
Curve 
Tracer 

* Expanded viewing area - combines a 

10 cm x 12 cm graticule with fibre -optic 
readout of scale factors, step amplitude, 
and Beta:div or gm div. 

* Swept or DC Collector Supply to 1500 V. 

* Leakage Measurements to 1 nA div. 
* Multi -function Switching - direct -reading 

power limits, polarity tracking, 
auto -positioning, mode changes. 

* Calibrated Display Offset - improved 
accuracy (±2%) increased resolution. 

* Step Generator Range to 2A or 40V. 

* Calibrated Step Offset - aid or oppose. 

*Pulsed Base Operation. 
* Kelvin Sensing for high -current tests. 
* Interlock Operator Protection. 

576 £1,084 
576 mod 301W £920 

(without character read out) 
All prices delivered U.K. 

The 176 Pulsed High -Current Fixture 
extends the capabilities of the 576 
Curve Tracer by providing pulsed 
collector operation to 200 amps peak 
and pulsed base steps to 20 amps peak. 
The step offset, when selected, ìs also 
pulsed. The pulsed operating mode 
allows many tests previously 
impossible. £664 plus duty £94 

TEKTRONIX 
committed to progress in waveform measurement 

Please HI ni Reader Reply Card of wnte, telephone or telex 

Tektronix U.K. Ltd. 
Beaverton House, P.O. Box 69, 
Harpenden, Herts. 
Tel: Harpenden 61 251 Telex: 25559 
Northern Region Office: 
Beaverton House, 181A Mauldeth Road, 
Manchester 19. 
Telephone: 061 224 0446 Telex: 668409 

WW -001 FOR FURTHER DETAILS 
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GT.5 is an entirely new comprehensive brochure of 
Audio Transformers and contains details of a wider range 
of standard types. Recent introductions to Gardners Audio 
.range described in this brochure include super -fidelity 
transformers with exceptionally low phase -distortion and 
the ability to handle steep side transient signals without 
generation of overshoot. Also listed is a range of high 
proof -voltage transformers for Post Office transmission 
lines and a new range of ultra miniature transformers with 
remarkably good performance. A frequency response linear 
from the lower audio frequencies to the supersonic band 
is standard to many of the newer types. 

Gardners also have nine other GT Catalogues. 
Whatever your transformer requirement there is more than a 

possibility that we can supply something suitable from 
stock. We make the largest range of standard transformers 
in Europe. 

Return the coupon to us. 
And we'll send you the GTs by return. 

POWER CONTROLLING SATURABLE REACTORS 50W. to 
1 kW. with application notes. 
AUDIO TRANSFORMERS including Microphone and line 
matching, Driver, output and impedance matching 
transformers. 

GT.12 LILLIPUT SERIES OF MICROMINIATURE 
TRANSFORMERS including Inverter, A.F. and wide -band 
carrier matching A.F. Driver and pulse types, miniature 
smoothing and A.F. inductors. 

GT.16 ALPHA SERIES OF ASSEMBLIES for filters, delay lines, 
modulators, etc. 

GT.17 LOW VOLTAGE, ISOLATING AND AUTO 
TRANSFORMERS in nearly two hundred ratings, 6v. to 
440v. and 5vA to 2kvA in six assembly styles. 

GT.21 MANUAL OF INVERTER TRANSFORMERS AND 
MODULES. 

GT.23 INDUCTORS, including heavy current and commutation 
types. 

GT.24 POWER TRANSFORMERS for use with tube type circuits 
(including obsolescent types) and E.H.T. and Magnetron 
Supply Transformers. 

GT.25 TRANSISTOR POWER SUPPLY TRANSFORMERS. 
GT.100 GENERAL REFERENCE CATALOGUE with data sheets of 

assemblies available for specially designed transformers. 

GT.1 

GT.5 

Garth«iers 
GARDNERS TRANSFORMERS LIMITED 
Christchurch Hampshire BH23 3PN 
Tel: Christchurch 2284 (STD 0201 5 2284) 
Telex 41276 GARDNERS XCH 

Please indicate your requirement by circling the number/s below' 
1 5 12 16 17 21 23 24 25 100 I 

NAME 

I ADDRESS / 
I / 
L _____ ww 2n2,/ 
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When did you last hear for the first time? 

The best pick-up arm in the world 

Write to SME Limited Steyning Sussex England 

WW -007 FOR FURTHER DETAILS 
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This is This is what you 
what you see. can see with the 

EEV Image Isocon. 

Even individual photons can be detected. 
With an EEV Image Isocon you can achieve 

really high -quality TV pictures in the darkest night- 
time conditions. 

A combination of an EEV Isocon and an image 
intensifier fibre optically coupled operates satis- 
factorily at light levels equivalent to single photons. 

The Isocon is reliable and able to stand up to 
active -duty conditions. It cannot be put out of 
action by bright flares. 

The majority of existing orthicon systems can 
be easily converted. 

For the full facts about the Image Isocon 
please post the coupon. 

Proved for these important applications 
Air: Aircraft navigation without transmission 

of detectable pulses. Night photography and 
reconnaissance (especially when information is 
required at a central control centre from remote 
locations such as unmanned outposts, aircraft etc). 

Sea: Navigation without lights. Night opera- 
tion on aircraft carriers. 

Land: Navigation without lights. Target find- 
ing in the dark. Border surveillance and perimeter 
defence. 
English Electric Valve Co Ltd, Chelmsford, 
Essex, England. Telephone : 0245 61777. 
Telex: 99103. Grams: Enelectico, Chelmsford 

rTo: English Electric Valve Co Ltd, Chelmsford, Essex, England. 
Send for full details of EEV Image Isocon range. 

Name & position 

Company 

Address 

Tel: exchange or code 

Number Ext. 

ENGLISH ELECTRIC VALVE CO LTD J 

;. ., . 

WW -008 FOR FURTHER DETAILS 
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EEV flash flash flash tubes 
make light of the toughest jobs 

For pumping lasers. For strobing. For photography. 
For any application in which quality, reliability and 
performance are vital, that's where you'll find EEV 

flash tubes. 
There's almost certainly a flash tube in the EEV range 

that has the right characteristics for your application - 
and if there isn't we can probably make one ! 

EEV flash tubes have extra heavy-duty electrodes. 
They give you long life, with up to 106 flashes, and they 

give you high conversion efficiency. Our air-cooled 
xenon flash tubes have a wide range of input energy 
levels and can operate at high repetition rates. 

Isn't it time you had the full facts about EEV flash 
tubes? Just post the coupon. 

English Electric Valve Co Ltd, Chelmsford, Essex, 

England. Telephone : 0245 61777 Telex : 99103 
Grams : Enelectico Chelmsford 

Type 

Energy 
input per 
flash max. 
(J) 

Arc 
length 
(in.) 

Bore 
diameter 
(mm) 

Typical operating conditions 

Series 
Voltage inductance 

(kV) (pH) 
*Flash 
rate 

Trigger 
voltage 
(kV) 

XL615/4/3 400 3 4.0 2.5 400 1 per 30sec. 12-16 

XL615/7/3 600 3 7.0 2.5 400 1 per 15 sec. 12-16 

XL615/9/4 1500 4 9.0 2.5 400 1 per 30sec. 16-20 

XL615/10/5.5 3500 5.5 10.0 2.5 400 1 per 60 sec. 16-20 

XL615/10/6.5 5000 6.5 10.0 2.5 800 1 per 2 min. 20-25 

XL615/10/12 9000 12 10.0 2.5 800 1 per 2 min. 25 

XL615/13/6.5 10000 6.5 13.0 2.5 800 1 per 2 min. 25 

XL615/13/12 18000 12 13.0 2.5 800 1 per 2 min. 25 

*At maximum input levels (air-cooled) 

To: English Electric Valve Co Ltd, Chelmsford, Essex, England 

Send for full data on EEV flash tubes. 

I am interested in _ (application) 

Name 

Position 

Company 

Address 

Tel. exchange or code 

Number Ext. 

ENGLISH ELECTRIC VALVE CO LTD 

CRC 6 
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EEV thyratrons give greater 
accuracy and better performance in three 

major nuclear physics applications: 

Linear accelerators 
EEV thyratrons can withstand peak 

inverse voltages up to 20 kV following 
a pulse. 

Their operation is unaffected by small 
reservoir voltage variations. 
L EEV thyratrons need no servicing and 
give trouble -free operation in oil -filled 
equipment. 

English Electric Valve Co Ltd, 
Chelmsford, Essex, England. 
Telephone: 0245 61777 Telex: 99103. 
Grams: Enelectico Chelmsford. 

Particle accelerators 
EEV thyratrons ensure reliable firing. 

They give nano -second accuracy. 
L There are very few missing pulses. 

i They require no external gas supply. 
Because they have an annular current 

flow EEV thyratrons can switch peak 
currents very rapidly without risk of arc 
extinction. When fitted into coaxial 
housings rates of rise of current up to 
100kA;µsec are possible. 

Spark chambers 
Long life is important for spark cham- 

ber operation - and EEV thyratrons have 
given 10,000 hours service in some cases. 

Spurious firing is virtually eliminated. 
Jitter is kept as low as 1 ns. 
They make possible repetition rates of 

up to 50 kHz due to very rapid 
deionisation characteristics. 

EEV thyratrons operate over a wide 
range of H.T. voltages at currents up to 
10 kA without change in characteristics 
- so drive units may be used with 
different chambers. 

The low trigger voltage means that 
simple firing circuits are possible. 

To: English Electric Valve Co Ltd, Chelmsford, Essex, England 
I am interested in thyratrons for, 

Name & Position 

Company 

Address 

Tel: exchange or code 

Number Extension 

LENGLISH ELECTRIC VALVE CO LTD 

(application 

WW -010 FOR FURTHER DETAILS 
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base 

con= .rods 

cancel 

Even with a perfect pickup, the 
distortion from a gramophone record 
for sounds of equal level increases very 
rapidly at high frequencies, eventually 
doubling for every major third increase 
in pitch. 

There comes a point when, to musical 
ears, the distortion is increasing faster 
than the musical quality. The QUAD 
filter system is designed to enable 
those with ears to hear to obtain more 
of the music and less of the distortion. 

QUAD 
for the closest approach to 
the original sound 

Send postcard for illustrated leaflet to Dept. ww 
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark. 

WW-011 FOR FURTHER DETAILS 
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Red Kite (Milvus milvus) 

Our wing span 

Quality and Value 
WELWYN ELECTRIC LIMITED 
(Founded 33 years ago) 

A reputation for producing high quality 
products, that also offer better value for 
money, takes a long time to achieve. Such a 
reputation when achieved can be enjoyed but 
never taken for granted. 

Through our Quality Engineering Department 
we continuously ensure that consistency of 
performance parameter and long life is built 
into everything we make. Constant probing 
and inspection of every facet of our design 
and manufacture ensures that every product 
is at the top of its class. 

But how about value for money? This can be 
related to but should never be confused with 
price. Our prices are sometimes 'higher than' 
and sometimes 'lower than', but our value -for - 
money remains constant i.e. the best. We have 
achieved, enjoy, and guard our reputation. 

a third of a century 
WW -012 FOR FURTHER DETAILS 
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FOUR NEW COMPONENTSFR 
SOCIATEID AUTOMATION 

To: Associated Automation Limited, 
Electromagnetics 
70 Dudden Hill Lane, London, N.W. 10 

Three relays and a switch, designed by Please send me your fully illustrated 1 Industrial Relay Type MR 
A.G. or D.C. operation. Panel 
mounting or plug-in to octal type 
socket. Will last for up to 5 million 
operations with 1, 2 or 3 poles 
switching up to 10 amps. 
Compact, lightweight and cheap. 

2 Dry Reed Relay Type ERTN 
Range of up to 12 poles. 
Switching capabilities up to 
50 VA; breakdown voltages up to 
1500 V.A.C. Life expectancy at 
contact rating 7.5 VA, 100 x iou 
operations. Cheap to buy, capable 
of fast action with low power 
consumption and his able 
operation. 

3 Miniature Dry Reed 
Push Button Switch Series 500 
Switching capability up to 4 poles, 
in. to 0.5 amp,10 watt. Wide 
ra ige of contact arrangements 
ai d mounting styles. Angle bases 
fez terrace keyboards, panel 
mounting for either single or 
multiple fixing. Will last for at 
least 5 million operations. Easy to 
apply, readily available, 
e .onomically priced. 

4 Hermetically Sealed 
Commercial Relay Type TFC 
A T.0.5 transistor can envelope 
gy'ving high isolation switching. 
F esists shock and vibrations, 
cperates on powers down to 40mW 
E witching capability 1 amp at 

8 V.D.C. to low level (single and 
c ouble pole). Economical price- 
nough comparable with any 
military eauivalant 

Associated Automation to cut your 

sw,tching costs. Built to the highest 

standards o engineering, these 

components join the already 

4 ' comprehensive range of switches arc. 

relays for all communication and control 

purposes. All economically priced and 

backed by Britt ins rr cst outstanding 

engineering servi.e. 
Send in the coi pon <rxl we'll let y 
have all the inforclatc n you reoL ire 

literature on (tick box applicable) 

Ili_ 2 31 4 
NAME 

fl 

COMPANY 

ADDRESS 

W.v, ; 

WW -013 FOR FURTHER DETAILS 
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Coutant 'L' series 
Laboratory power supplies 

LA Range 
Constant Voltage 
or Constant 
Current 
Operation 
LA 100 
0-50V 0-1A 
LA 200 
0-30V 0-24 
LA 400 
0-15V 0-44 

£57 

LB Range 
Constant Voltage 
or Constant 
Current 
Operation 
LB 200.2 
0-50v 0-24 
LB 500.2 
0-30v 0-54 
LB 1000.2 
0-15v 0-10A 

£89.5 

LP Range LM Range LQ Range 

The 'L' Series bench power 
supplies are ideally suited for the 
wide range of laboratory and 
general applications where 
continuously variable high 
performance power is essential. 
The entire range has been 
designed for trouble -free 
operation into any type of load, 
and the compact design takes up 
very little valuable bench space. 
Mains Regulation : 

CV 0.01%+1mV 
Mains Regulation : 

CC 0.01 %-l-1 mA 
Load Regulation : 

CV 0.03%+3mV 
Load - - - ion : 

A 

LAB Range 
Constant Voltage or 
Constant Current Operation 

Constant Voltage. 
Variable Current Limiting. 

Constant Voltage. 
Variable Current Limiting. 

Constant Voltage or 
Constant Current. 

LP 50/50 0-50v 0-0.54 LM 50/30 0-30v 0-0.54 LQ 50 0-50v 0-0.54 LAB 100 0-50v 0-1A 
LP100/30 0-30v 0-14 LM 100/15 0-15v 0-1A LO 100 0-30v 0-1A LAB 200 0-30v 0-24 
LP 200/15 0-15v 0-24 £22.5 LO 200 0-15v 0-24 LAB 400 0-15v 0-4A 

£35 £29 £39 

Ask our Sales Office for the complete specification. 

Coutant Electronics Ltd. 
Trafford Road, Reading RG1 8J R Tel : 0734 55391 Telex 84519 

Coutant take the initiative in new Technology 
WW -014 FOR FURTHER DETAILS 
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This 
is a plug 

forour new 
tin 

oxide 
pluggables 

Erie's range of high stability tin oxide 
resistors has a new feature that makes them 
unique - PLUGGABILITY. They are the 
259P and 259P2 Series and are, of course, 
close tolerance types. 
Tin oxide's enhanced robustness and reli- 
ability, plus pluggable terminations combine 
to make them ideal for fast, easy handling on 
all flow -line operations. No bent leads with 
Erie pluggables. Plug-in simplicity at last for 
PCB's with holes on 0.25 or 0.4 in centres. 

To us, close tolerance means ±2% or +5%. 
High stability means ±3% on load life at 
70°C, maximum dissipation. Fully available 
in all values from 1052 to 300k52, these new 
pluggables are quite content operating up to 
250V d.c. or 0.3W. 
For broader tolerance requirements specify 
Erie's 9P2D Series solid carbon pluggables. 
Their values extend from 1052 to 12MS2 
±10% and they'll withstand 700V d.c. 
From their wide experience of electronic 

component design Erie pioneered the 
development of pluggable resistors so that 

now, all you have to do is 

just plug them in. Simply. 
Let us send you full in- 
formation without delay. 

ERIE 

ELECTRONIICS 

LIMITED 

ERIE ELECTRONICS LTD. 
Great Yarmouth, Norfolk. 
Telephone : 0493 4911 
Telex : 97421 

ERIE PLUGGABLE RESISTORS 
WW-Oils FOR FURTHER DETAILS Pa 
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Slide -rule L C R Bridge has ten 
overlapping ranges for rapid 1% 
measurements of any component, also 
tolerance and phase angle. Switch 
selects 1 kHz or 100/1 20Hz operation. 
2, 3 and 4 -terminal connections. 
Adjustable overall sensitivity, special 
'search' facility, and automatic increase 
of detector gain as balance is 
approached. 

B 500 

Autobalance Universal Bridge for 
continuous 0.1% readout of in -phase 
and quadrature terms, with analog 
outputs of both. Backing -off facilities, 
DVM connections, optional BCD out- 
puts. Push -buttons for optimum dis- 
crimination up to five figures. Illu- 
minated readout. 

B 641 

Universal Bridge for 0.1% measure- 
ments of any LCR combination from 
2 micro -ohms to 500 gigohms. Source/ 
detector (1592Hz) operate from a.c. or 
internal rechargeable battery. Sockets 
for external 200Hz - 20kHz. Display 
gives units, zeroes and decimal point. 
Four -terminal connections for accurate 
low impedance measurements. 

B 224 

Autobalance Universal Bridge gives 
four -figure readout on all ten ranges 
covering every practical value of L, 

C, R Et G. Sensitivity increases auto- 
matically when decade back -off con- 
trols are used but can be selected 
manually. External Standards sockets 
permit comparative measurements and 
increase discrimination to 5 or 6 figures. 
Accuracy 0.1%. 

B 642 

Autobalance Component Bridge 
for immediate readout of resistance, 
capacitance and shunt loss, inductance 
and series loss. C and R comparisons 
from -25% to +25%. Electrolytics 
tested with d.c. Accuracy 0.25% 
(R f3 C), 2% (L). Internal 1 kHz source/ 
detector. 

B 421 

Autobalance Precision Bridge 
accurate of 0.01% though simple to 
operate. It measures virtually any 
meaningful immittance in any quadrant. 
Automatic compensation for measure- 
ment lead impedance. Six -figures 
discrimination. Analog outputs. 

B 331 Mk11 

Wide range 
A. F Bridges 

Wayne Kerr Bridges provide accurate measurement 
of L, C and R values over an unusually wide range. They 

employ a minimum number of fixed stable Standards 
in association with precision tapped transformers giving 

voltage and current ratios. Speed and ease of 
operation are assured by functional styling. 

WAYNE KERR 
THE WAYNE KERR COMPANY LIMITED, 

Roebuck Road, Chessington, Surrey. Tel: 01-397 11 31. Cables: Waynkerr, Chessington. Telex 262333 

WW -016 FOR FURTHER DETAILS 
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s 

TUBE TYPE 
UNIT 33í2G L 

1áP; 54 4 

CY 802 2.76 =-69 
GZ 32 (5V 1.7 

CZ 34 (5AR4) 
GZ 37 

CZ 41 2.40 
HAA 91 = 12AL5 
HABC 86 = 1978 
li630 90 = 122\ '11 

NBC 91 = 1211 
HOC 85 = 17E 
HE 93 12BA6 U LTRON HF 94 - 12AU6 , 
HK 90 = 12BE6 +. 
HL 90 = 19AQ5 
HL 92 = 5005 
HL 94 = 30A5 
NY 90 = 35W4 
KY 80 
LC 900 (31 ) 

LCF 80 (6L 
LCF 801 (50 
LOF 802 (6l. 
LCL 82 (1 1 BM8) 
LCL 84 (10DX8) 
LCL 85 (100V8) 
LF 183 (4EH7; 
LF 184 (4E17) 
LL 86 (100l1,'" 

-.55 
-.50 
-50 

L'Y 
88 (20ÁQ:,' ULTRON 

L F L 200 (1 1 Y'í, , l 
PABC 80 (9AK8}i 
PC 86 (4CM4) 57 
PC 88 (4DL4) --.73 
PC 92 (3AB4' 
PC 96 
PC 97 (4E ': 

PC 900 (41 

PCC 84 (7, 

PCC 85 (9 

PCC 88 (7D15) 
PCC 89 (7F07) 
PCC 189 (7E58) 
PCF 80 19.',131 

PCF 82 
PCP 86 ,- 
PCF 200 , 

PCF 201 (85 ' 

POP 801 (8017) 
PCF 802 (91W8) 
PCF .805 (70V7) 
PON 200 (9V9) 
PCL 81 

PCL 82 (1 

POL 83 
POL 
POL 

PCL 86 '14G 
POL 200 
PCL 805 
PD 
PF 

PFL 
PL v+ 

PL EÈ 

PL 8: 

PL 8 
PL9: 
PL 

. 
F'L 5, 

PL 

PL 5, 

PL 511 - PM 84 

2.08 
3.64 

-.52 
-.91 

TUBE TYPE 

(17Z 

PY 301 

PY 500 
PY 800 
UABC 80 (28AK8) 
UAF 42 (12S7) 
UBC 41 (14L7) 
UBC 81 (15BD 
UBF 80 (1708) 
UBF 89 (19DC8) 
UAL 1 

UAL 3 

ltrL 21 

UC 92 (9AB4) 
UGC 85 (26AQS) 

2 (14K7) 
81 (19D8) 

UCL 11 

UCL 81 

UCL 82 (50BM8j 
UEL 51 

UEL 7 1 

UF 5 

UF 9 

UF 41 (12AC5) 
UF 80 (196X6) 
UF 85 (19BY7) 
UF ä:9 (12DA6) 
UL 41 (45A5) 

24 (45635) 

XL 84 (8BQ5) 
XL 86 (8CW5) 
`/T 89 ( , o ) ,A,rr., 

Whatever your language is, we understand that 
you ask for quality. Our SQ-Series of Television 
tubes gives you safety at no extra cost. 

Since 1955 we offer a complete line of European 
and American type receiving & industrial tubes for 
worldwide export with off -the -shelf -service. 

Name us the sample tube you want together with 
our new price list WER 14 just off the press. 
Write to us please, it's worth it! 

5.68 1.42 I 1 AD 2 

1.84 -46 

`imT 'CE 

1.24 
1.32 
1.,21 

= 72 

5.60 
5.44 
1 72 

1 63 --- ;2 
256 

0 

3.28 
3.60 ---.90 
2.08 -.52 
1.80 --.45 
1 92 
4.20 1..... 
2.08 
2 72 -.68 
1.64 ,11 

3 20 
2 40 -.60 
1.84 --.46 

1. 68 -.42 
1.68 -- 42 
1. .60 -- ,10 

2.48 
1.60 

3.12 
,70 
1 20 
2.i0 
1 60 
1.60 
1.64 
1.24 
1 24 

63 -.42 
1.84 -.46 - 63 

-.56 
2.56 --.64 
1.76 -- 44 
1.76 -a-.44 
168 -42 

7UBE7YPE 
UNIT PRICE 

DM US 

É 40 ~ t. 
33 

3 ULTRON 40 -.31 
43 2 -- 

1.40 1 '. = 2.- 
1.36 1 G 3 G7 1.40 

--43 1 11 5 Cr 

1 K 3 

F 
2 AF 4 6 
2 /0 -4 ._ 

ULTRON 

5 

P 

1 

1.20 
1.80 

1 80 

1 

2.48 

-.85 

-.50 - 50 
-.35 
-.30 
__.45 

-- 45 
- 23 
-.J0 
---.75 
-.44 
-.32 
-.45 - 62 

-.35 

-.40 

32 -.33 
1 20 -- 
1 20 -.30 
2.60 -.65 
212 -53 

2 -.33 
-.33 

1.50 
-.;2 
-.60 
--.56 

3.36' - 54 

3 3á -.84 

2.24 

2.4 4 

2.60 
2.08 
2.24 
1.76 

LE 
04 

3 AT 2 2.36 
3 AU 6 1.12 

k_ ) J e.S V' ? 24 

ULTRON 

ULTRON 
Electronic GmbH 
Schillerstr. 40 
8 München 15 
Phone 555321 Telex 0522456 

. 
,`-) 8 

.^.4ç 
-.61 
-. 70 

-.52 
-.56 
-.44 
.- 42 

-.56 
-.50 

1.16 

-.53 
-.26 
--.59 
---.28 
-.25 
--.55 - 36 
---72 - 50 
-.66 
-, 30 

- 84 

;i4 

,36 
-.70 

-.44 
-.42 

2 36 -:j 
1.36 .34 

- 

J 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay -as -you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

WHICH SUBJECT WOULD INTEREST YOU? 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAA/IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Acro Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Matctials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
'O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Drawing 
French 
German 
Russian 
Spanish 
Biology 
B.I.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at 'O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

THEY DID IT -SO COULD YOU 
"My income has almost trebled ... my life is 
fuller and happier." - Case History G/321. 

"In addition to having my salary doubled, 
my future is assured." - Case History H/493. 

"A turning point in my career - you have 
almost doubled my standard of living." - 
Case History K/662. 

"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more on 
file at Aldermaston Court - speak of the 
rewards that come to the man who has 
given himself the specialised know-how 
employérs seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

free/ 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (br write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 

Dept 446A, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 

To: 
mu a--me-oamal----I 

To: B.I.E.T., Dept 446A, Aldermaston Court, Reading RG7 4PF 
Please send me boox and details of your Courses in 

Name Age I Address 

Occupation 

IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 
WW -018 FOR FURTHER DETAILS 
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Vortexion 
This is a high fidelity amplifier (0.3% 
intermodulation distortion) using the 
circuit of our 100% reliable -100 Watt 
Amplifier (no failures to date) with its 
elaborate protection against short and 
overload, etc. To this is allied our 
latest development of F.E.T. Mixer 
amplifier, again fully protected against 
overload and completely free from radio 
breakthrough. The mixer is arranged for 
3-30/605 balanced line mi^rophones, 
and a high impedance line or gram 
input followed by bass and treble con- 
trols. 100 volt balanced line output 

THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER 

WITH BUILT-IN 4 -WAY MIXER USING F.E.T.s. 

VOLATE%ION C^ 50/70/F.ET 

SASS 

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms -15 ohms or 100 volt line output 

for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on 100K 

ohms. 

THE 100 WATT MIXER AMPLI- 
FIER with specification as above is here 
combined with a 4 channel F.E.T. mixer, 
3 mic. 1 gram with tone controls and mounted 
in a standard robust stove enamelled steel 
case. A stabilised voltage supply feeds the 
tone controls and pre amps, compensating 
for a mains voltage drop of over 25% and 
the output transistor biasing compensates for 
a wide range of voltage and temperature. Also 
available in rack panel form. 

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own 
battery and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs 
for 8 ohms -15 ohms and 100 volt line. Bass and treble controls fitted. 

200 WAIT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c/s -20 Kc/s ± 1 dB. 

Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous 
sine wave. Input 1 mW 600 ohms. Output 100-120 V or 200-240 V. Additional matching transformers for other impedances 
are available. 

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation 
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2 dB and over 30 times 
damping factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with 

the treble and bass controls set level. Standard model 1 -low mic. balanced and Hi Z gram. 

ELECTRONIC MIXERS. Various types of mixers available. 3 -channel with accuracy within 1 dB Peak Programme 
Meter. 4-6-8-10 and 12 -way mixers. Twin 2, 3, 4 and 5 channel stereo. Built-in screened supplies. Balanced line mic. input. 

Outputs: 0.5 V at 20K or alternative 1 mW at 600 ohms, balanced, unbalanced or floating. 

Models available with 1 gram and 2 low mic. inputs, 1 gram and 3 low mic. inputs or 4 low mic. inputs. 

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19 

Telephone: 01-542 2814 and 01-542 6242/3/4 
WW -019 FOR FURTHER DETAILS 

Telegrams: "Vortexion, London S.W.19" 
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professionals are hard to please... 

In this completely professional area of Magnetic 
Fecording Equipment engineers set themselves 
high standards because they have extremely 
high standards to meet and maintain - every 
day of the year. 
They demand truly dependable equipment for 
this tough, exacting work - equipment like 
the Plessey range that is technically excellent, 
flexible and thoroughly reliable under continu- 
ous operating conditions. 
Plessey studio equipment includes reel-to-reel, 
portable, console and endless -loop cartridge 
recorders that have been time proven for twenty- 
two years by broadcasters around the world. 
This kind of equipment will fit into your system - and give definite operational and cost ad- 
vantages. Keep us in mind when next you are 
considering new equipment. 

A full range of technical literature is available 
on request, or better still, a technical represen- 
tative will call if it's convenient. 

Contact us now! 

PLESSEY 
4111> Electronics 

Sales and Service - Rola Recording Products Department 
Garrard Engineering Limited 
Newcastle Street Swindon Wiltshire 
Telephone Swindon 5381 Telex 44271 

or the manufacturer 
Plessey Electronics Pty Limited 
Equipment Unit 
Westbank Terrace Richmond Australia 3121 
Telex 30383 Cables ROLA Melbourne 

AV27 -E 

WW -020 FOR FURTHER DETAILS 
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ALL BAND COMMUNICATIONS RECIVER JR -599 ALL BAND SSB TRANSMITTER TX -599 

TRIO IS FULLY -EQUIPPED 
FOR FULL -CYCLE COMMUNICATIONS 

TRIO's JR -599 communications receiver brings the highest -type, professional, all -bands potential to amateur bands 

on an allocated 1.8 to 29.7 MHz frequency range, 50 and 144 MHz bands and WWV's 10 MHz standard signal. A 

receiver frequency readable to the nearest 500 Hz is guaranteed due to precision type double gear mecharrism and 

variable capacitor with linear characteristic for main tuning dial of a 25 kHz band at one full turn. The all -band 

SSB TX -599 transmitter matches the JR -599 with its wide -spread IC and FET network. All HF bands are covered 

with its single switch mode on LSB, USB, AM and CW positions. All of TRIO's equipment-or equipment com- 

binations-is designed to provide entirely full -cycle communications capability. 

SP -5D 
COMMUNICATIONS SPEAKER 

Communications Speaker 
which has been designed 

for use with the 9R-59DS. 
Dimensions: 

3-9,16"(W), 7-1/8"(H), 5-3/16"(D). 

the sound approach to quality -- TRIO 
TRIO SL CCTI CUMIOS, INC. 

9R-59DS 
BUILT IN MECHANICAL FILTER 
8 TUBES COMMUNICATION 
RECEIVER 

4 Bands Covering 540KHz. to 30MHz. 
Two Mechanical Filters Ensure Maximum 
selectivity. 

TRIO KENWOOD ELECTRONICS S.A. 160 Ave., Brugman, 1060 Bruxelles Belgium 

Sole Agent for the U.K. 
B.H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London E.1. Phone: 01-790 4824 

WW -021 FOR FURTHER DETAILS 
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From Bradley. 
A true 
calibrator for 
general purpose 
multimeters. 

All Bradley instruments can be 
supplied with a British Calibration 
Service Certificate from our o v` n 

B.C.S. approved s:andards laboratory. 

" "'" DANGER 
Sensing 

tit E.t. HIGH VOITAG 

The 1:1 Multimeter CalParato p-ovides in 
one pedage a complete calibration 'station 
for generatpurpose mu timeters. Outputs 
ávailatl from this new nstrument include 
both a.c. and d.c. voltaóe up to 1COOV in 
lmV steps and alt. ant d.c. current up to 
10A in steps.Flus 310% overrange 
facility allowing dialling up to 10 en each 
decade._ 
A.C. cutouts can oe at line frequency or 
400Hz. 
Provisicn for the calibration of res stance 
from 1S.to 10MSI 
The acourecy of tie ins-rument has 
been ca-efully chcsen, End is 0.1% in the 
c.C. and resistance modes, and 0.2% in the 
a.c. mece. Four tecmina output gives 
internelor external sensing. 
Opera-ioi is simp e- just dial the output 
reqúirec - so the instrument can oe used 
by anyone with mininun training 
And it s sa -e. A rerrotexontrol unit is 
suppliec w th a 'P-ess to Operate' 
safety -switch. 
Percertage error of indiiidua readings 
can be east y read on a panel meter, a 
feature p oneeredbw Bradley. 
Thesea-e only a few of he highlights of 
the 171, which costs only £1050 in the UK. 
A very low orice fcra complete nrultimeter 
calihra:ibn station -his ultimate in 
calibra:cis gives avery high 
performance/cost -atio. 

G. & E. BRADLEY LTD. 
Electra House, Neaeden Lare, 
Londcr NW10. 
Telephone: 01-450 7811 Tele,.: 25583 

A Lucas company 

Expect more f -am is 
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ADCOLA 

-the handy stripper 

with precision 

performance 

ADCOLA R 400 
Thermal Cable 
Stripper 
The ideal hand model for 
the thermal stripping of 
P.V.C. and Polythene 
cables up to e' (3.2mm). 
Provides just the right 
temperature. Precision 
constructed throughout. 
Closelycontrolled element. 
Strong reinforced handle. 
Neon indicator lamp. 

ADCOLA R 310 
Bench -Mounted 
Model 
Leaves the operator with 
both hands free for ac- 
curate, rapid cable strip- 
ping. Fitted with Neon 
Indicator Lamp. 

ADCOLA offer you a speedy off -the -shelf 
service with the world's most comprehensive 
range of modern soldering instruments. 

Â DCOLI\ 
rHeQd .ade Ma.k 

Write for 
price fist 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. H ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 
Telephone: 01-622 0291/3 Telegrams: Soljoint London Telex.Telex: Adcola London 21851 

UNREPEATABLE 
OFFER' LIMITED 

ONLY ON 

EMI L4A 
PROFESSIONAL 
BATTERY MAINS 
PORTABLE 

Never before and possibly never 
again will we be able to make an 
offer such as this!! To coin an old 
cliche "it"s the chance of a lifetime:" 
We have made the exclusive purchase of 
these superb battery/mains portable 
half-track professional recorders. 
Not in the recent past available to the domestic user due to its 
exemption from Purchase Tax being maintained only if sold to 
professional, scientific and industrial organizations. Had it been 
placed on the domestic market it would have retailed at approx. 
£170 for the recorder without any accessories!! 

The superb EMI L4A battery mains professional recorder has been sold 
by the Professional Products Department of the world famous EMI 

organization to professional, scientific and industrial users throughout the 
world. Ranking high in esteem with all professionals it has gained an 

unprecedented reputation for superb' quality and utter reliability. Its 
specification developed over many years from the earlier world famous 
EMI L2A, used almost exclusively by the BBC and other world wide 
broadcasting stations, provides facilities only to be found in other 
professional recorders such as Nagra, etc. 
Just look at the unique features contained in its comprehensive specification. 
3 Heads (1 Erase, 1 Record, 1 Playback) 2 speeds 31" and 71". Unique automatic 
back tension control to ensure absolute constant speed. Two microphone 
inputs, with separate mixing controls, plus Remote control facilities through 
microphone switch. Edge mounted meter can be switched to monitor battery 
voltage, erase and bias oscillator current, record level and line out output. 
Recorded signal can be monitored before and after record on 3" internal 
speaker driven by inbuilt 200mW amplifier or through monitoring headphones. 
Extremely lightweight. Only 1011bs. Size 7" x 111" x 51". Exceptionally 
robust. Fully tropicalised. Built to last a lifetime. Minimum running costs. 
Rechargeable batteries can be used over and over again in conjunction with 
the Mains Battery charger which also acts as a mains power supply unit. 
Wow and flutter better than 0.2% RMS. Signal to Noise ratio -50dB 
(unweighted). 
Absolutely ideal for every form of 
live recording. Orchestral and 
organ music, wild life recordings, 
interviews, expeditions, scientific 
investigations, etc. A recorder 
never previously available at 
such a ridiculously low price. 
Every machine brand new, fully guaranteed and supplied complete with 
superb carrying case (retail value £5.10.0), shoulder strap and comprehensive 
instruction manual. Recorders can be supplied to European or NAB 
standards (State which required when ordering). A full range of accessories 
are available including mains battery charger units, rechargeable battery 
packs, dynamic and ribbon microphones, monitoring headsets, etc. 

EMI L4C Full Track N eopilot Sync. Model 
We have a very limited number of these special cine/sync models. An absolute 
must for any amateur or professional movie maker, providing 100% lip 
synchronisation. 4 Heads with star indicator for use with sync head telling when 
camera is in action. Had these been available on the domestic market they would 
have been approx. f220!!! 

89 GNS Carr 50/- 
Cash or Terms. 

We cannot guarantee being able to meet the expected demand for this 
unrepeatable bargain as we have very limited numbers available and 

would advise early ordering to avoid disappointment. 

HP TERMS FOR PERSONAL CALLERS EXPRESS MAIL ORDER SERVICE 

6 GNS. 
Carr. 50/ - 
Cash or Terms 

Oct> 
TAPE 
RECORDER 
CENTRE 

82 HIGH HOLBORN, W.C.1. TEL : 01-242 7401 

WW -023 FOR FURTHER DETAILS WW -024 FOR FURTHER DETAILS 
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BRADLEY 

The 155 gives 
you a clear 
picture of that 
weak signal 
lost in noise 

Brad a¡s Type -55 Twin Channel 
Difie-áwtia Oscilloscope ise<pressly 
desicn=_c faruse in resear_i. 
Andt has nanvimportan_-eatures. 
Gua -led ir,oJts,for a start,rvnich are 
usect.essftily for the fi-sttime on a 
differential oscibscope.. 
There s 100d3ccmmon mode rejection 
with 100LY;cm sensitivity o- Loth 
channels The sensitivity can oe 
increased to f 0 V/cm by cascading the 
channels 
The 155has E 100kHz bande idth, so it's 
ideal -o -bio -medical investigation, 
straingauge rcritoring,thz 
examinad on of transducer outputs and 
all rese :h WON involving lie analysis 
of low-level s gnats. 
Anc b =Eta good idea of the clear 
pictures ,cu get w th the 155 lake a look at 
the pbograph azove. It sh:ws a 12mV 
peak tr aeal sgLere wave extracted from 
an unba ice3 signal conta ling 10V 
peak t3 _ca. common mode 
components. The common -icde signal 
is disc laded on tie Y2 channel 

G & E BRADLEY LIMITED 
Electial House, Neasden Laie 
London NW' 0 

Tel : 11.º07E11 Telex : 25513 

A Lr cas Cc rpaly 

Expect riore from us 
www.americanradiohistory.com
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How much is your company 
paying for multimeters? 

Eagle multimeters offer top quality, 
accuracy and years of faithful service 
but still cost less - ask top companies like 
NCR or Addressograph - Multigraph. 
The two dramatic examples below show 
you what we mean - compare the speci- 
fications and performance, then check 
the price tag ! 

OC OHMS PER VOLT: 
AC OHMS PER VOLT: 
OC VOLTS: 
AC VOLTS: 

KEW 66 
20.000 
10,000 
0-1.000 volts in 10 ranges 
0-1.000 volts in 10 ranges 

BRAND X 
10,000 

1,000 

0.1.000 volts in 7 ranges 
0-1,000 volts in 5 ranges 

K1400 
20,000 

5,000 
0-5,000 volts in 8 ranges 
0-5,000 volts in 6 ranges 

BRAND X 
20,000 

1,000 
0-2.500 volts in 8 ranges 
0-2.500 volts in 7 ranges 

OC CURRENT: 0-500mA in 4 ranges 0-1A in 5 ranges 0-10A in 6 ranges 0.10A in 7 ranges 
AC CURRENT: 0-10A in 4 ranges 0-10A in 4 ranges 
RESISTANCE: 0-5M OHM in 4 ranges 0-2M OHM in 2 ranges 0-20M OHM in 3 ranges 0-20M OHM in 3 ranges 
ACCURACY: 
DC VOLTS 6 CURRENT 2.5% of FSO 2.25% of FSD 3% of F50 2% of FSD 
AC VOLTS 3% of FSO 2.75% of FSD 3% of FSD 2.25% of FSO 
OVERLOAD PROTECTION: YES NO YES YES 
FITTED CASE: YES YES OPTIONAL EXTRA OPTIONAL EXTRA 
SIZE: 185 x 102 x 44mm 197 x102o41mm 203 x164x96mm 204 x105o115mm 
LIST PRICE: £10.4.0. OVER C12 £23.14.0. OVER f37 

These are just two examples. The wide, wide Eagle range offers a lot 
4o -page Eagle electronics catalogue. 

Eagle International 
Coptic Street 
London, W C f A 1 N R. 
Tel: 00-636 0961 

more! Ring or write for more information and the 

LOOK UP TO EAGLE FOR 
VALUE IN ELECTRONICS 

WW -026 FOR FURTHER DETAILS 

THE MOD 70 
70 WATT R.M.S. PLUG-IN POWER AMPLIFIER 

DESIGNED FOR MAXIMUM FLEXIBILITY, 
THE MOD -70 POWER AMPLIFIER MODULE 
WILL PERFORM AT 70 WATTS RMS 
CONTINUOUSLY IN AMBIENT TEMPERA- 
TURES TO 70°C, IS FULLY OUTPUT/INPUT 
PROTECTED, YET OCCUPIES LITTLE MORE 
THAN 70 CUBIC INCHES. 

Wherever reliable audio reproduction 
power is required at better than 
average bandwidth specification, 
at lower than average cost, and in an 
extremely compact, well finished 
package, the Mod -70 is exceptional. 

ALL I/P, 0/P, AND SUPPLY CONNECTIONS ARE 
THROUGH AN INTERNATIONALLY STANDARD 
8 -PIN HEADER WHICH PROVIDES EASE OF 
INSTALLATION, WHILE FOUR CONVENIENT TIE - 
DOWN POINTS SECURE FIXING AND QUICK 
RELEASE. 

FOR FULL PERFORMANCE 
AND COMPLETE TECHNICAL SPECIFICATIONS, 

VOLFIELD LIMITED, 
2A LANSDOWNE GARDENS, 

LONDON, SANA .01-622 7187 
WW -027 FOR FURTHER DETAILS 
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N EW 
3 -PLUG-IN 
OSCILLOSCOPE 

60 -MHz Bandwidth 

Dual -Trace, 5 mVldiv 
ill 5 ns/div Sweep Rate i 2% Accuracy 

8 x 10 cm Display 

Solid State 

£110 9 WITH 
COMPLETE 

PPLUG-IN UNITS 

The TEKTRONIX 7503 THREE -PLUG-IN 
OSCILLOSCOPE offers more measurement 
capability per pound than any other quality 
oscilloscope. 

Easier to use. An exclusive peak -to -peak 
auto -triggering mode provides a triggered 
sweep throughout the 360' range of the 
level/slope control. The front panel is un- 
cluttered, illuminated push-button switches 
are extensively used to conserve space. Con- 
trols are conveniently related to function 
through the use of a colour -keyed front panel 

Faster measurements. Auto Scale -Factor 
Readout is exclusive to Tektronix ! It labels 
the CRT with time or frequency/div; volts, 
ohms, C (temperature), or amps/div; invert 
and uncal symbols; and automatically cor- 
rects for 10X probes and magnifiers. Read- 
out is required when using the NEW 7D13 
Digital Multimeter and the NEW 7D14 Digital 
Counter plug-in units. It can be ordered in- 
itially or as a conversion kit, which is easily 
installed. 

THE 7000 -SERIES 

An Integrated Test System ! With the intro- 
duction of the 7D13 and 7D14 digital plug-in 
units, the 7000 -Series becomes an Integrated 
Test System. ITS much more than an ordinary 
oscilloscope. SEVENTEEN plug-in units cov- 
ering a wide performance spectrum are 
available to solve virtually all of your mea- 
surement problems. Some of the features 
offered are: dual -trace, differential compara- 
tor, 10-µV differential, sampling, current 
amplifier, digital multimeter and digital 
counter. For instance, plug-in units can be 

chosen to give the 7503 delaying sweep and 
90 -MHz bandwidth. 

Greater versatility. The following 7000 -Series mainframes offer 
unique four -plug-in versatility. The 7704 (150 MHz), R7704 (150 - 
MHz rackmount), 7504 (90 MHz), and 7514 Storage (90 MHz). The. 
7000 -Series does not require a full complement of plug-in units, you 
can start with only one horizontal and one vertical plug-in and add 
more as your measurement requirements change Duty 

7503 Oscilloscope without readout, Option 1 £661 £ 34 

7A15 Single -Trace Amplifier £119 £ 17 

7B50 Time Base £210 

7503 Oscilloscope with readout £842 £119 

Your Tektronix field engineer will gladly demonstrate the complete 
versatility of the New Tektronix 7000 -Series Oscilloscope System, 
in YOUR laboratories with YOUR signals. 

Please fill in Reader Reply Card 
or write, telephone or telex : 

TEKTRONIX 

Tektronix U.K. Ltd. 
Beaverton House, P.O. Box 69, 
Harpenden, Herts. 
Tel: Harpenden 61251 Telex: 25559 
Northern Region Office: 
Beaverton House, 181A Mauldeth 

committed to progress Road, Manchester 19. 
in waveform measurement Tel: 061 -224 0446 Telex: 668439 

WW -028 FOR FURTHER DETAILS 
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one 
one 
one 

gAt 

I 

man 
hour 
hundred feet 

The 100ft free standing 
mobile is only one of our full 
range of telescopic, tilt -over 
towers from 25' to 120'. 
Road trailer conforms to the 
Road Traffic Act in all respects. 

Full specifications of our 
complete range; mobile, 
semi -portable and fixed, are 

in our brochure - 
send for it today ! 

STRUMECH 
MIEISLQu-UVAWEPS aveúem 

Strumech Engineering Limited 
Portland House, Coppice Side, 
Brownhills. Walsall, Staffs, England. 
Telephone: Brownhills 3651 

_Lb 

tit »11 

*Id lei 
We 

And how to stop it 
First, measure it - on the Rank Studio Flutter Meter. 

The Type 1740 measures accurately the degree 
of Wow and Flutter on sound recorders 

and reproducers. 
For more information write to: 

ßr RANK 

FILM 

EQUIPMENT 
Rank Audio 
Visual Limited 
P.O. Box 70 
Great West Roac 
Brentford, Middx. 
Tel 01-568 9222 

WW -029 FOR FURTHER DETAILS WW -030 FOR FURTHER DETAILS 
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Now hear this! 

Goldring and Toa 
have a lot of valuable 

things to tell you on P.A. 
Welcome the news that Goldring and Toa can 

offer you the most advanced range of P.A. systems. 
Nothing but the best-in high performance products .-. . 

P.A. Amplifiers-microphones-horn speakers- 
megaphones-power intercoms-meeting 
amplifiers-background music players, etc. 

Goldring ® 
Sole UK distributors of modern P.A. systems by Toa Electric Co., Ltd, 

Goldring Manufacturing Co. Ltd. (Great Britain) 
10 Bayford St, Hackney, London E8 33E. 

Write or Telephone 01-985 1152 For Full Details 

GMS 

WW -031 FOR FURTHER DETAILS 
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Read RF Watts Directly. 
0.45-2300 MHz, 1-10,000 watts ±5% Low 
Insertion VSWR - 1.05. 

Unequalled economy and flexibility: Buy 
only the element(s) covering your present 
frequency and power needs, add extra 
ranges later if your requirements expand. 
QUICK -CHANGE Connectors mate with N, 
UHF, C, SC, LC, HN, LT, BNC, TNC, GR -874, 
7/8" and 15/8" EIA flange, no adaptors needed! 

THRULINE Model 43 RF Directional Wattmeter only £55 

most Plug-in Elements £17.8.0. Carrying case £10 - Duty inclusive prices 

ELECTRONIC LIMITED 
33o High Street, Ruislip, Middlesex HA4 7AU 

Phone Ruislip 74133. Cable Birdelec 

WW -032 FOR FURTHER DETAILS 

43,000 
"43's" 
Built! 

J 

used as standards in many industries 
Accurate to ± 0.3% or ± 0.1% as 
specified 

Not sensitive to voltage or temperature 
changes, within wide limits 

Unaffected by waveform errors, load, 
power factor or phase shift 

Operational on A.C., pulsating or 
interrupted D.C., and superimposed 
circuits 

Need only low input power 

Compact and self-contained 

Rugged and dependable 
a 

FRAHM Resonant Reed 
Frequency Meters are available 
in plastic and hermetically 
sealed cases to British and 
U.S. Government approved 
specification. Ranges 
10-1700 Hz. Literature on 
these meters and Frahm 
Resonant Reed Tachometers 
available on request. 
Manufacture and Distribution 
of Electrical Measuring 
Instruments and Electronic 
Equipment. The largest stocks 
in the U.K. for off -the -shelf delivery. 

IIDERS ELE(TROIII(S LIMITED 

48/56 Bayham Place, Bayham Street, 
Anders means meters London NW1. Tel: 01-387 9092 

WW -033 FOR FURTHER DETAILS 
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DC/AC SINE WAVE 
%a.nciio TRANSVERTORS 

DC InvertorslConvertors) (transistorised 

Type B12I200S 

Sine wave output. Frequency 50Hz±4Hz. 
Other frequencies available 

Type Input Output Price 

C12/30S 
C12/60S 
B12/120S 
B12/200S 

12 
12 
12 
12 

115/230 30W 
115/230 60W 
115/230 120W 
115/230 200W 

£19-80 £19.16.0 
£39-60 £39.12.0 
L51-80 £51.16.0 
L74-35 (74. 7.0 

Models are available for inputs of 24, 50, 110, 220V DC 

Square wave output is also available 

Send for full information and technical details: WC11 

VALRADIO LIMITED 
I 

Tel: 01-890 4242/4837 
Browells Lane Feltham Middlesex England I 

Wf VVV\i M/\T MM, 
WW -034 FOR FURTHER DETAILS 
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HEATHKIT 
INSTRUMENTS 

The finest value 
offered in 
instruments 
in the 
world. 

E 

a 

F 

ii'i/r/s//i 

A) Wide Band Gen. Purpose Oscilloscope, I0 -18U Kit £42.80 Carr 80np 
B) Gen. Purpose Service Oscilloscope, OS -2 Kit £32.00 Carr 60np 
C) Universal 'VVM', IM -25 Kit £44.00 Carr 40np 
D) Portable Solid State 'VVM', IM -17 Kit £17.30 Carr 30np 
E) Portable Multimeter, MM -1U Kit £16.00 Carr 30np 
F) RF Signal Generator, RF -1U Kit £17.50 Carr 30np 
G) Regulated High Voltage Supply, IP -17 Kit £39.90 Carr 60np 
H) Regulated Low Voltage Supply, IP -27 Kit £41.40 Carr 50np 
These models are also available factory assembled and tested. 

G 

For the full range of Heathkir models why not send for the free Catalogue. Yours for only the price of a postage stamp. 

HEATHKIT 
1971 

INSTRUMENTATION 

Please 

send me 

the FREE 

Catalogue 

BLOCK CAPITALS 

NAME 

ADDRESS 

POST CODE 
292 

HEATH (Gloucester) LTD., GLOUCESTER, GL2 6EE 

a Schlurnberger Company 

WW -035 FOR FURTHER DETAILS 
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A NEW PORTABLE OSCILLOSCOPE 

CALL! 

°I\AA meteronic: BIRCHEN NAPPS PLATT: BOROUGH GREEN, Nr. SEVENOAKS, KENT. 
BOROUGH GREEN 2797 

* £56 Ex STOCK DELIVERY 

* DC -4.5 MHz BANDWIDTH 

* 100 mV/em 

* 8x6x43/41n. 

k 51.13 

* BRIGHT LINE TRACE 

* AUTOMATIC SYNCHRONISATION 

* SOLID STATE 

* RUGGED CONSTRUCTION 

WW -036 FOR FURTHER DETAILS 

Reverberation Unit 
Type 636 

After the fun of the Audio Fair then whatever amplifier 
equipment you have chosen you will no doubt be 

interested in the added advantages of incorporating 
Reverberation or Ambiophonic units. May we advise 

you on this? 

We shall be pleased to supply further details on 

these two units, and indeed on any Audio equip- 
ments, including mixers, microphones and matching 
units etc. 

Ambiophonic Unit 
Type 666 

Let GRAMPIAN know your 
requirements. 

Srall7p117111 GRAMPIAN REPRODUCERS LID 
HANWORTH TRADING ESTATE, 

FELTHAM, MIDDLESEX. 
TELEPHONE 01 894 9141 

SOUND EQUIPMENT 

AUD1/JACW/X/86. 

WW -037 FOR FURTHER DETAILS 
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New Bridges from 
Jay -Joy Instruments 
All fitted with High Discrimination 

Electronic Null Detectors 

Portable Workshop 
Resistance Bridge 
(Cat. Ref. BR2 - Accuracy 10.03%) 
A completely portable Wheatstone 
Bridge utilising a sensitive solid tit 
state null detector giving the 
high discrimination normally 
associated with more sophis- 
ticated laboratory instruments 
Automatic current limiting 
protects the null detector from 
overloads even under severe 
out of balance conditions, making 
the instrument suitable for use by 
unskilled personnel. 

Range: 0-1.111 M ohms in 5 ranges. 
Accuracy at 20°C ± 0.03% ±0.5 minimum 

subdivision. 
Discrimination ±0.05 minimum subdivision. 

INSTRUMENTS 

General Purpose 
Resistance Bridge 

(Cat. Ref. BR1 - 
Accuracy ±0.2%) 

A low priced portable battery 
operated resistance bridge utilising 
a high discrimination solid state 
null detector giving overload 
protection even under severe 
out of balance conditions. 
To facilitate use, the final balance 
is obtained on a single dial 
with 100 subdivisions. 

Range: 0-1.1 M ohm in 5 ranges. 
Accuracy at 20°C ±0.2% ±1 subdivision. 
Minimum subdivision 0.1 ohm. 
Discrimination ±0.5 scale division. 

Price £29-18-0 

Price £159-0-0 

Write for further details to: - 

IA. Lloyd 
Instruments Limited 
Brook Avenue, Warsash, Southampton S03 6HP. 
Tel: Locks Heath 4221. 
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"graphic t9r9ó' 
-THE PROFESSIONAL APPROACH 

A British Pre -Amplifier with an Unparalleled Specification 
Five section graphic equalisers operate 
independently in each channel 
Theoretical' limits of low noise are reached via a 
unique noise cancelling pre -amplifier 

"GRAPHIC STEREO" 
"POWER STEREO 70" Amplifier 
(35 watts R.M.S. per channel) 
"POWER STEREO 60" Amplifier 
(80 watts R.M.S. per channel) 

£162.0 
£83.0 

£97.0 

n 

SOUNDAUDIX STANSTED ESSEX 
ITED -aildi SYSTEMS (Tel STD 02NS9D 

3132 3437 

WW -039 FOR FURTHER DETAILS 

Catering to your particular 
service and production requirements 

Speciprod 
Our range includes: 
Aerosol Aids: From Kontakt, Antistatik spray-cold 
spray-Fluid spray-Graphit spray-Oil spray-Plastik 
spray-Soldering Lacquer-Switch and contact cleaners 
-Video spray for cleaning tape heads. 
Allen & Bristol Keys: L Type. Standard and Long Arm. 
Contact Cleaners: Diacrom Diamonded Spatulas and 
Kontakt aerosols. 
Nutdrivers: Hex-A.F.-Metric. Solid and hollow shaft 
and Palnut. 
Pliers Seizers & Nippers: Quality Precision made hand 
tools from Xcelite, and other leading products of special 
tools. 

For catalogues and 
other information on 

the above write. 

Screwdrivers: Allen-Ball head-Bristol-Clutch head 
-Hold -e -Zee -Phillips and slotted. 
Soldering Equipment: Resistance and heat controlled 
units. Also thermal wire stripping equipment from 
American Beauty and Waseco. 
Tweezers: Quality Swiss made electronic tweezers. 
Ultrasonic Cleaners: Bench models and accessories 
from American Beauty. 
Work Positioners: The versatile Panavise 300 series for 
modern precision and allied industries. 
Work Viewers: Distortion free Ednalite viewers and 
optical glass lenses for single and group viewing. 

Special Products Distributors Ltd 
81 Piccadilly, London W1V OHL 
Tel: 01-629 9556 Cables: Specigold London W1 

WW -040 FOR FURTHER DETAILS 
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meet our 
new 
baby 

R.C. OSCILLATOR TYPE TG200DM 

MADE IN ENGtAND 
BY IEVEIt ELECTRONICS 

:TO 
. ....... SERtAI TLp. 

L -----...d._..__ 3 a 

1 11M " FREOUENCy J 

7V r.m.s. Sine or Square from 1 Hz to 1 MHz 

FREQUENCY: 1 Hz to 1 MHz in 12 ranges. Accuracy ± 2% ± 0.03 Hz. 

SINE WAVE OUTPUT: 7Vr.m.s. reducible to < 200µV with Rs= 6000 at all levels. 

DISTORTION: < 0.1 % up to 5V output, < 0.2% at 7V from 10Hz to 100kHz. 

AMPLITUDE STABILITY: < ± 1% variation with frequency up to 300kHz. 

SQUARE WAVE OUTPUT: 7V peak reducible to < 2000V. Rise time < 150nS. 

SYNC. OUTPUT: 
SYNC. INPUT: 
SIZE & WEIGHT: 

>1V r.m.s. sine wave in phase with the main output. 
± 1% frequency lock range per volt r.m.s. input. 

7" high x 104" wide x 52" deep. 10 lbs. 

TG200 £42 tTG200D £45 TtG200M £5 2 TtG200DM £55 
Prices include batteries with 400 hour life. Mains power units are £10 extra. 

PORTABLE INSTRUMENTS 

Types TG200 and TG200M generate 
only sine waves. Types TG200M and 
TG200DM have a meter calibrated 
0/2V, 0/7V and -14/+6dBm. 
Types TG200 and TG200D have a 

calibrated control instead of a meter. 

R.C. OSCILLATORS 
LEVELL Electronics Ltd Park Road High Barnet Herts. Tel : 01-449 5028 

Send for literature covering our full range of portable instruments. 
WW -041 FOR FURTHER DETAILS 
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Give the stars their freedom! 

ISR/10 UNIT 
Reslo latest; 
fully transport- 
able. Combined 
loudspeaker, 
p.a. system 
and radio mike 
receiver. 

TYPE UD1 
Modern -style high - 
output microphone. 

That's our motto, this is our method; with the 
Reslo-Audac Radio Microphone, stars such as 
Des O'Connor and Peter Gordeno are freed from 
trailing cables. Movement is complete/y unhampered 

Ideal for clubs, cabaret, theatres and 
many other applications, Reslo-Audac 
Radio Microphone has to be heard to 
be believed. Ask for a demonstration. 

TYPE LS100B Transmitting, receiving or 
LOUDSPEAKER 
Has five 8 amplifying, Reslo sounds superb .. 
(20.3 cm.) dia. with ribbon microphones, boom P.M. units. 
Power handling arms, floor stands, amplifiers, 
capacity 
100 watts max. loudspeakers, p.a. systems, many 

accessories. Illustrated catalogue freely 
available. 

Peter Gordeno Des O'Connor 

TYPE 530 
TRANSISTORISED 
AMPLIFIER 
3 low impedance mike 
inputs, 1 music input. 

RESLO MIKES LTD 
24 UPPER BROOK 
ST., LONDON, W.1 

WW -042 FOR FURTHER DETAILS 

Nombrex accuracy! 

R.F. SIGNAL GENERATOR MODEL 31 
Price £12. 10. Od 

We consider this instrument to be the best R.F. Signal 
Generator on thé market today at its price. No amateur radio 
enthusiast or educational establishment should be without one. 

Note a few of the specification details below:- 
Wide range 150 KHz-350 MHz. 
Accuracy better than 2%. 

R.F. Output, or modulated 400 Hz. 
A.F. Signal available externally. 
Output average 100 mV overall. 
Continuously variable attenuator. 
Fully transistorised circuitry. 
Provision for external supply. 

All Nombrex instruments are guaranteed against defective 
parts or faulty manufacture for 12 months. 

Trade ú Export enquiries welcome. Send for full 

technical leaflets. Post and Packing 6/6d. extra. 

NOMBREX (1969) LTD. EXMOUTH DEVON 
Tel: 03-952 3515 

New from 
Brenel I... 

'Type 19' an industrial and scientific 
tape deck built to the highest standards! 

h 1 
BRENELL ENGINEERING COMPANY LTD. 

231 5 Liverpool Road, London, N.1. Telephone: 01 -607 8271 

WW -044 FOR FURTHER DETAILS WW -043 FOR FURTHER DETAILS 
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Wonders of the modern world 
Teonex products, of course! Over 3,000 of 

them, electronic valves, semi -conductors, and 
now-neons and indicators too...all performing 
superbly in many climates ... all at prices that 
are very competitive. 

How do Teonex do it? Specialisation in one 
field. Concentration on export only. Very strict 
quality control. 

Sold in sixty countries, on Government or 
private contract, Teonex offers you a com- 
prehensive range, with most items immediately 
available. 

For technical specifications and prices, please 
write to Teonex Limited, 2a Westbourne Grove 
Mews, London W.11, England. Cables: Tosuply 
London W.11. 

TEUAEH 
TEONEX 

electronic valves, semi -conductors, neons & indicators for export 
WW -045 FOR FURTHER DETAILS 
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Radio 

ng 2n 0 
and Electronic Components 

(Made in England) 

NEW 8mm TETFER 
Has all the virtues 
of this well tried 
"Tetfer" Trimmer. 
' 2 to 10pF capacitance range. 

' P.T.F.E. (Fluorocarbon) Dielectric. 

* Easy precise adjustment from above 

or below. 

PLUS 
' LOW COST. 
' PRINTED CIRCUIT 

TAG FIXING. CONNECTION 

' ONLY 8mm DIAMETER 
12.7mm MAX. HEIGHT. 

1 

02> _ 

ACTUAL SIZE 

pi. 

/I 
STATOR CONNECTION 

R0TOn 
CONNECTION 

l'ilff.ì f=dInailatAggf 
r 

. s'4....4,;,, 

Type 
Ball 
fixing 
Ijr" w. 
Type 
bearings, 
Front 

95 
bearings, 

bush. 
x 

87 

area 

WAVEMASTER 
'Wavemaster' variable capacitors 
have brass vanes and a single 
ceramic end plate. All have 0.248" 

Mr spindles, extended both ends for 
ganging by means of our Universal 

,t a+ Couplings. All are designed for 
S.W. working and for one hole 

S.L.C. Law fixing. 6mm spindles to order if 

,1j" dia. required. Various capacitances. 

Front area Largest vane packs 300 pF 0.017 

1#' h. air gap, 50 pF 0.64 air gap. 

S.L.C. Law Plain Type 92 Modified S.L.C. Law(S.W. 
I fixing bush. Tuning) Plain bearings, j)' dia. fix - 

I f}' w. x 14" h ing bush.Front area 11-}" w. x I;" h. 

STAND-OFF INSULATORS 

signed to perform well in rigorous 
environments. Their insulation 
resistance exceeds 20 million meg- 
ohms even when atmospheric 1 
Jackson stand-off insulators are de- 

cassit` t humidity is high. (They meet 
O.>. British Services test specification 0. 

, rt DEF5334.) They will withstand 
high steady voltages and intense r.f. , fields. Forty different types: ask 

for catalogue. 

* Working voltages up to 10kV. * Stoned -on silicone treatment: water repellent. * Ceramic bodies. * Silver-plated tags. * No solder. No plastic. No adhesives. 

/. - P.30 3 -GANG and P.30 F.M. 3 -GANG 
* A.M. 8.5 min. 320pF swing Trimmen 25pF twine 

/////''7rApj * F.M. 25pF swine 

'' * Gear ratio 31 or 1:1 or 1:1 

_ 1j/yip * 1.75 in. a 18 in. a 2.5 in. 

* Ceramic insulation. 

P.20 2 -GANG A.M. 
ì r * AM. 10 min. 510oF swine 

* Trimmen 25pF swing 1.75 in. x 1.8 M. a 2.5 M. 

P.2 2 -GANG A.M. F.M. 
* Geer repo 39 ar1:1 * Capacitance A.M. 1,0pF mm. 510pF swing 

* Cepamtence FM 4pf min. 10pF swine 1.75 in n 

1.8 in. 0 2.8 M. 

yn 

It's reliable if it's : made by Jackson! 

Write for literature 

JACKSON BROS. (London) LTD. 
DEPT. W.W. KINGSWAY-WADDON 

CROYDON, CR9 4DG 

Phone: Croydon 2754-5 (01-688) 'Grams: Walfilco, Croydon 

U.S. office : M. Swedgal, 258 Broadway, N. York, N.Y.10007 

Ei testat 
TEM PERATURE 

CONTROLLED 

SO LDERIN G 

INSTRUMENTS 

selected 
for 

DESIGN 
CENTRE 
LONDON 

2 Models, 55 and 70 
watts 

Control within + 21°C 

Temperature infinitely 
adjustable 200/400°C 

Available for all 
voltages 

Built-in indicator lamp 

Cool, comfortable 
unbreakable Nylon 
handle 

Range of bit sizes, 

Copper or Philips iron - 
coated. 

Prices from 
£3.84 (76/10) 

Please ask for New 
Leaflets 5/1009/11 

LIGHT SOLDERING 

DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 2LL 

Tel: 01=688 8589 and 4559 

WW -046 FOR FURTHER DETAILS WW -047 FOR FURTHER DETAILS 
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VARIABLE 
TRANSFORMERS 

* OUTPUT 0-265V * INPUT 240V 50/60 CPS * SHROUDED FOR BENCH OR PANEL MOUNTING 

1 amp £5.50 
2.5 amp £6.75 10 amp £18.50 
5 amp £9.75 12 amp £21.00 
8 amp £14.50 20 amp £37.00 

Inset shows 
latest pattern 
Brush gear 
ensuring smooth 
continuous 
adjustment. 

SOLID STATE VARIABLE 
VOLTAGE CONTROL * Output 25-240V 
* Input 240V 50 CPS 
* 5 amp & 10 amp 

model 
* Completely sealed 
5 amp model £8.38 

10 amp model f13.75 

50 AMP 
0-24V DC LT. SUPPLY UNIT 
* Continuously Rated. * Large Ammeter and 

Voltmeter. * Ideal for Plating Units. * Fully 

protected with Instantaneous all-out & Fuse. 

* Infinitely venable up to 24V DC Sim end weight 
16" z 12" z 27" High-701bs. Rear wheels fitted 

for ease of hasHing. 

£85.00 C & P (inland) f3.00 

COMPLETE PHOTO- ELECTRIC 

SENSOR in one unit 
* Reflective type with built-in 

light source 
* Will also operate from remote 

light source 
* Matchbox size 
* Senses any object-colours, 

thick smoke 

Operates from 12V AC. Output 
signal 0.5 amp. 100V. 

Approximately £5.50 
dependent on quantity 

I.M.O. PRECISION CONTROLS. 
(Dept WWX) 313 EDGWARE ROAD, LONDON W.2.Tel 01-723 2232 

WW -048 FOR FURTHER DETAILS 

stop searching for a signal 

CW Mod 

Off L.F 

Function 

Find it easily with Avo's inexpensive, easy -to -operate 
HF133 Signal Generator, which covers the complete 

r.f. spectrum from the long -wave 
broadcasting to the VHF 

television band. 
The six separate ranges 

were carefully chosen 
to make range switching 

unnecessary when 
operating in most 

transmission bands. 
Get full details of this 

versatile tool for 
the service engineer from 

Avo Ltd, Avocet 
House, Dover, Kent; 

telephone 2626, 
telex 96283. 

THORN 
A Mö r. of 

the r Group 

WW -049 FOR FURTHER DETAILS 

Frequency range : 135kHz- 
230MHz * R.F. Calibration 

Accuracy : ±1%* Amplitude 
Modulation : 17% at 1 kHz 

(35% highest range) 
*R.F. Output : 1µV-100mV 

(continuously variable) into 75£2 - 
wider variation on highest range. 

www.americanradiohistory.com
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aveley 
electric Ltd. 

For over a decade the 
manufacturing and 
marketing services of 
these two companies 
have spanned the British 
Electronics Industry. The 
recently issued 1971 
Measurement and Com- 
munications Catalogues 
from Rohde & Schwarz 
are now available through 
Aveley Electric Ltd., (sole 
U.K. Agents), and contain 
over five hundred instru- 
ments covering 

AUTOMATIC TEST 

EQUIPMENT 

MEASURING 

INSTRUMENTATION 

COMMUNICATIONS 

SYSTEMS 

Wide frequency range 0-15G Hz 

MICROWAVE POWER METER 
TYPE NRS 

Checks all common logic modules on the 
market such as gates, flip-flops and shift 
registers 

Built-in pulse generator (rise time 1 0 
0.1k sec), single pulses 

Power range 0.1-330 mW 

Exchangeable probes for 50 or 60S2 

High measurement accuracy 

Automatic bridge balance- 

thus suitable for test assemblies 

IC TESTER 
SEMITEST III 

TYPE ISP 

Versatile four -channel frequency -response display unit for 
High Accuracy Laboratory 
Measuring Equipment, 
Frequency Time Standard, 
Frequency Counters, Auto- 
matic Test Systems, Data 
Collection and Reduction 
for Integrated Circuits and 
R.F. Measurement. TV 
Transmitter Test Equip- 
ments, Component 
measuring equipment, 
HF -UHF -VHF Communica- 
tion Equipment, Receivers, 
Transmitters and Aerials. 

RF measurements 

,,. :. - 
_.-. +.. ... ... 

POLYSKOP Ill 

High reliability due to complete transistorization 

Many different measurements possible with various 

deflection amplifiers 

Simultaneous display of four measurements 
Forward and return sweep times separately adjustable 

between 20 msec and 10 sec 

Magnified display of any portion of the forward sweep 

during flyback 

No -parallax electronic superimposition of reference 

lines for frequency and level display 

For the facts, the catalogues, and the instruments; apply to: 

aveley 
electric Ltd. 

A.RISDALE AVENUE 
SOUTH OCKENDON 
ESSEX RM 15 5SR 
Tel: South Ockendon 3444 

WW -050 FOR FURTHER DETAILS 
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The Crystal Controlled Switched 
AM or FM Tuners are at the heart 
of every S.N.S. Radio Distribution 
System. 
You will know that you are installing 
the best because the crystal ensures 
drift -free reception and with our 
rigorously -controlled manufacturing 

radio 

methods, backed by a 72 -hour soak 
test before despatch on all Tuners 
and Amplifiers, reliability is ensured. 
The concept of removing External 
Controls where possible so that 
unskilled hands do not create un- 
necessary Service Calls is now 
Internationally acceptable. 
Since their introduction three and a 
half years ago, many hundreds of 
our Tuners and Amplifiers have 
been providing trouble -free opera- 
tion in many parts of the world. 

distribution systems 

It's no coincidence that 
S.N.S. equipment has a 
reputation for quality - 
it's been designed that 
way. 

S.N.S. Communications Ltd., 851 Ringwood Road, West Howe, Bournemouth, England, 
BHii 8LN. Tel: Northbourne 5331. Telegrams: Flexicall Bournemouth. 

It's no coincidence that the 
S.N.S. radio systems give 
crystal clear reception 

Come and see us at Stand C8 at the Sound 71 Exhibition from March 16th - 19th 
WW -051 FOR FURTHER DETAILS 
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For a turntable, Sansui suggests the elegant 
new SR -2050C Automanual with exclusive 
Auto Lift/Stop mechanisms, a highly 
professional component which unites the 
convenience of an automatic with the 
accuracy of a manual. Another very advanced 
turntable is the SR -1050C, a direct belt -drive 
manual complete with all the refinements and 
precision that knowledgeable stereo 
enthusiasts demand today. 

Whichever combination you decide on, 
you'll get more out of it with Sansui's 2 -way 
4 -speaker SS -20 stereo headphone set, 
complete with separately adjustable Volume 
and Tone controls for luxurious private 
listening. 

Think professional, and see your nearest 
authorized Sansui dealer soon. We think 
you'll find it rewarding. 

Sans ui 

Think 
professional. 

If you're thinking about acquiring a new 
stereo system, think professional. Think Sansui. 

Give yourself the extra professionalism of 
a control amplifier, with all the extra 
capability that such a component offers. 

' Sansui lets you choose from among three 
quality units, each equipped with a Triple 
Tone Control circuit for more complete 
control of the entire sound spectrum than 
was ever before possible, and each the 
unquestioned leader in its power range. 
Sansui's control amplifiers are the powerful 
180 watt AU -999, the 100 watt AU -666 and the 
85 watt AU -555A. One of them is right for you. 

And to more fully enjoy the 
professionalism of your control amplifier, 
choose one of these brilliant new high 
linearity speaker systems-the 3 -way 3 -speaker 
SP -150 with a full 40 watts in power, or the 
2 -way 2 -speaker 25 watt SP -50. Each is 

designed to pour forth the rich sounds of 
stereo with flawless beauty, and each is 
finished in rich walnut highlighted by Sansui's 
unique hand -carved "Kumiko" fretwork grille. 

England: VERNITRON (UK) LTD. Thornhill Southampton S09 5QF Tel: Southampton 44811 / Ireland: RADIO CENTRE 122A, St. Stephen's Green, Dublin 2 /West 
Germany: COMPO HI-FI G.M.B.H. 6 Frankfurt am Main, Reuterweg 65 / Switzerland & Liechtenstein: EGLI, FISCHER & CO. LTD. ZURICH 8022 Zurich, Gotthardstr. 
6, Claridenhof / France: HENRI COTTE & CIE 77, Rue ).-R. Thorelle, 77, 92 -Bourg-la-Reine / Luxembourg: LUX Hi-Fi 3, rue Glesener, Luxembourg / Austria: THE 

VIENNA HIGH FIDELITY& STEREO CO. A 1070 Wien 7, Burggasse 114 / Belgium: MATELECTRIC S.P.R.L. Boulevard Léopold II, 199, 1080 Brussels / Netherlands: 
TEMPOFOON N.V. Tilburg, Kapitein Hatterasstraat 8, Postbus 540 / Greece: ELINA LTD. 59 & 59A Tritis Septemvriou Street, Athens 103 / Italy: GILBERTO GAUDI s.a.s. 

Piazza Mirabello 1, 20121 Milano / South Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / Cyprus: ELECTROACOUSIIC SUPPLY CO., LTD., P.O. Box 625, 

Limassol / Portugal: CENTELEC LDA. Avenida Fontes Pereira de Melo, 47, 4.o dto., Lisboa -1 / Malta: R. BRIZZI 293, Kingsway, Valletta / SANSUI AUDIO EUROPE S.A 

Diacem Bldg., Vestingstraat 53-55, 2000 Antwerp, Belgium / SANSUI AUDIO EUROPE S.A. FRANKFURT OFFICE 6 Frankfurt am Main, Reuterweg 93, West Germany ; 
SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 

WW -052 FOR FURTHER DETAILS 
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ELECTRICAL INSTRUMENTS LTD 

CHILTERN WORKS 
HIGH WYCO1EE 

BUCKS 

Phone 30931 

The new PG 71 
Pulse Generator 
costs £150, has 
two independent 
channels and 
one unusual 
characteristic... 
* High output -dual 10 volts into or from 5012 

* Fast <10 ns rise/fall times 
* Wide ranges -period 200 ns-1 sec. (1 Hz -5 MHz) 

delay 50 ns-1 sec. width 50 ns-1 sec. 

* Gating, external trigger and manual one-shot 
facilities 

* True double pulse -two channels each with 
independent delay, width and amplitude 

* Pulse advance capability to +1 sec. 

* Super -portable: only 32" x 9,=" x 11", 7Z lb 
-battery operation available 

* Internal channel mixing facilities 

VI ON» eNSTAUMiNr9 
Ht <s c 

auReta, 

it sells itself ! 
More details of the new PG -71 please. 

Name 

Position 

Company 

Address - 

LYONS INSTRUMENTS 
Lyons Instruments Ltd. Hoddesdon England 
Telephone Hoddesdon 67161 Telex 22724 
A Claude Lyons Company vv 

WW -054 FOR FURTHER DETAILS WW -053 FOR FURTHER DETAILS 
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GOLDRING SERIES 800 and 850 
STEREO MAGNETIC CARTRIDGES 

Our famous '800 Series' True Transduction cartridges, 
developed on the 'Free Field' principle, allow the most 
delicate groove -stored signals to be accurately relayed 
and re-created with uncompromising precision. And the 

,f'.. 
800 Super E For those 
aiming at perfection- 
extra low mechanical 
impedance for ultimate 
tracking is achieved by a 

duo -pivoting arrangement 
membrane -controlled to 
avoid longitudinal or 
torsional modes 
blemishing performance. 
Each cartridge supplied 
with individual curve and 
calibration certificate. 

800/E Designed for 
transcription arms, a 

micro -elliptical diamond 
is fitted to a fine 
cantilever, end -damped 
against natural tube 
resonances, accurately 
terminated in a special 
conical hinge to give 
pin -point pivoting. 

G.85o Free Field stereo magnetic cartridge, intended 
primarily for `budget' hi-fi systems, offers all the 
advantages of a good quality magnetic cartridge at a 
very attractive price. 

800 The 800 is designed 
for standard arms and 
changers where the 
requirements for high 
fidelity and robustness 
usually conflict. Output 
is 5mV at 5 cm/sec. 
R.M.S. Recommended 
tracking weight 1 4 to 
2i grams. 

800/H This Free Field 
Cartridge is designed for 
inexpensive changers to 
track between 24 to 34 
grams and has a high 
output of at least 8mV. 

G850 This relatively 
inexpensive Free Field 
stereo magnetic cartridge 
is capable of bringing out 
the very best performance 
that 'budget' hi-fi systems 
can provide. 

Gold ri n Goldring Manufacturing Company (Great Britain) Limited, 
to Bayford Street, Hackney, London E8 3SE. 
Phone: 01-985 1152. 

WW -103 FOR FURTHER DETAILS 

TRANSFORMERS 

MAINS 
2VA to 2kVA 

AUTO 
10W to 5000W 

OLYMPIC TRANSFORMERS LTD 
224 HORNSEY ROAD, LONDON, N.7 

Tel. 01-607 2914 
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DYMAR 
FOR RIT 

MEASUREMENT 
DYMAR manufacture a range of very economically 
priced instruments specifically designed for use in the 
design, production and servicing of Radio Telephone 
Equipments. 
The Type 785 Modulation Meter is a solid state instru- 
ment for the measurement of the Depth of Modulation 
in Amplitude Transmitters or the Frequency Deviation 
in the case of F.M. Transmitters. It is specifically 
designed for narrow deviation transmitters in today's 
mobile and portable V.H.F. radiotelephones, the most 

fUNCTIOM 

sensitive deviation range being 3kHz f.s.d. A feature 
of the instrument is the low residual F.M. noise of 
the local oscillator which with the A.F. "Voice" 
filter switched in is typically -44db below 3kHz 
deviation. 
Carrier Frequency Range : 
F.M. Deviation : 
A.M. Modulation Depth : 
Sensitivity : 

A.M. 
sn t[v[1 F.M, K41 

I 

Type 785 

A.M./F.M. Modulation Meter only £260 

30MHz-100kHz 
3kHz f.s.d.-100kHz 
3%f.s..d -100% 
Better than 2 millivolts 
over the whole 
frequency range 

Other Dymar Instruments 
701 Wideband Millivoltmeter £125 745 Two -Tone Signal Generator £200 
761 Noise Factor Meter £115 724 Suppressed Zero D.C. Microvoltmeter £165 
711 V.H.F. Millivoltmeter £250 705 A.F. Microvoltmeter £140 
721 D.C. Microvoltmeter £130 765A Distortion Factor Meter £195 
585 A. F. Power Meter with Batteries £140 771A A.F. Wave Analyser £330 

DYMAR ELECTRONICS LIMITED, 
Colonial Way, Radlett Road, Watford, Herts. W D24LA. 
Telephone: Watford 21297/8/9. 

WW -059 FOR FURTHER DETAILS 
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CALAN Alá ervice 

SPEED 
CHECK 

TECHNICAL DETAILS 
Input sensitivity 100MV MAX. INPUT 50 Volts. Input 

impedance 10K. Zero Frequency 3KHZ + or -0.1 percent 

Ranges 1 per cent 3 per cent 10 per cent deviation. 

Supply 200-250 50/6OHL 

CALAN ELECTRONICS LTD., 
Crossroads by Ormiston 
East Lothian. 
Telephone Humbie 242 & 258 

The Calan Speed -Check monitors the 

running of tape transport mechanisms 

or record players by detecting the 

frequency of a signal played from 

special test tape or disc. Any deviation 
from the nominal 3kHz frequency 
indicates a deviation in running speed 
from the correct condition. 
The Speed -Check is simple to operate. 
Two controls are provided. A function 
switch connects power to the equip- 
ment and selects three ranges of 

deviation sensitivity. The second 

control is a set zero control which 
enables examination of the speed 
performance of mechanisms whose 
nominal running speed is fast or slow 
by up to 4 per cent. on the 1 per cent 
range so that such measurements as 

capstan slip and speed constancy can 

be examined at maximum sensitivity. 
A switch position on the set zero 

control cancels this facility to enable 
calibrated measurements to take place. 

Two Test Tapes Provided. 1. Standard 

}" Tape 5" spool. Side A 71 ips. side 

B 33 ips. 2. C60 cassette records at 

tá ips. 

can 
WW -060 FOR FURTHER DETAILS 

Looking for 

a safer 
breed of 

Connector? 

You choose electrical equipment in much 
the same way you choose a dog: you 
scrutinise and examine carefully, and take 
it out for a trial run. And you ask to see 
its pedigree. 
When you handle a Rendar product, you 
can see at once that it's a better breed: 
first class materials; precision machinery 
and assembly; sound design. Its pedigree 
is impeccable. 
Justlwinner from the Rendar kennel 

The Rendar Safebloc saves time and saves life. 
There's no need to fit a plug for testing - just 
connect the apparatus direct. And there's no 
danger of shocks - no current can pass until the 
lid is closed. 

, Rendar pioneered this concept, and introduced the 
"Safebloc" to the British market over 12 years ago. 
It's indispensable on testing lines, and for all kinds 
of electrical demonstrations. Double Safebloc 
available for 3 -phase applications. 

RENDAR 
INSTRUMENTS LTD 
Burgess Hill, Sussex, England 
Tel. 2642-4.Cables RENDAR Burgess Hill 
WW -061 FOR FURTHER DETAILS 

26 
BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction or money 
refunded. ST E P H E N S 

ELECTRONICS 
P.O. BOX 
AYLESBURY, 

STYLII GARRARD Sapphire Diamond 
EV26 Stereo .. 2/6 7/6 

CARTRIDGES 
Inc. P.7. 

ACOS Sapphire Diamond 7/6 
ACOS each 

GCS 2/6 GP79 .. .. .. .. .. 12/6 
GP59 .. 2/6 7/6 GCE12.. .. .. 2/6 7/6 GP91-ISC .. .. .. .. 21/- 

GCS10/I .. .. 2/6 7/6 2- II .. 17/9 
GP67 .. .. .. 2/6 7/6 GCS10/2 .. 2/6 7/6 12- 49 .. .. .. .. .. 15/6 
GP73-I .. .. .. 6/6 9/6 S 1-2-3 6/6 9/6 50 500 .. .. 13/6 
GP73-2.. .. .. 6/6 9/6 TSI .. .. .. 6/6 9/6 GP91-25C .. .. .. .. .. .. As above 
GP79 .. .. .. 2/6 7/6 TS2 .. .. 6/6 9/6 GP9I-3SC .. .. .. .. As above 
GP8I-I.. .. .. 2/6 7/6 TS3 .. .. .. 6/6 9/6 Suitable to replace TC8, etc. 
GP91-1.. " GOLDRING GP9l-2.. .. .. 6/6 
GP9I-3.. .. .. 6/6 
GP91-ISc .. .. 6/6 

9/6 CM50 ., 
9/6 

2/6 7/6 

9/6 CM60 .. .. 2/6 7/6 
GP94-I 
GP94-5 .. .. .. 

GP9I-3Sc .. .. 6/6 9/6 MXI .. 2/6 7/6 GP95 .. .. .. .. .. .. 24/9 
HGP37.. 2/6 7/6 7/6 

.. .. .. .. .. 31/6 Stereo CS80 .. .. 2/6 6 
Acos6 
Acos 104 I- 10 .. .. .. .. .. 41/10 

B.S.R. PERPETUUMEBNER 11- 25 .. .. .. .. .. 39/9 

BSR CI (ST3) .. 6/6 PE188 .. .. .. 6/6 9/6 9/6 51-499 .. .. .. .. 35/5 
BSR TC8H .. .. 2/6 7/6 PHILIPS B.S.R. 
BSR TC8M .. .. 2/6 7/6 AG3016 2/6 7/6 X3M S/S 

. 27/9 
BSR ST8 .. .. 6/6 9/6 AG3063 2/6 7/6 X3H .. S/S 27/9 
BSR ST9 .. .. 6/6 9/6 AG3306 6/6 9/6 
BSR ST10 .. - 9/- AG3310/3306 6/6 9/6 X5H .. S/S .. .. .. .. 27/9 
BSR XIM .. .. 6/6 

.. .. 

9/6 AG3400 2/6 7/6 SX5M .. S/S .. .. .. .. 36/3 
BSR XIH .. .. 6/6 

.. .. 
9/6 SX5H .. S/S .. .. .. .. 36/3 

BSRX3M .. .. 6/6 9/6 RONETTEBINOFLUID SX5M .. D/S .. .. .. .. 39/11 
BSR X3H 6/6 9/6 BF40 .. .. 2/6 7/6 SX5H .. D/S .. .. .. .. 39/11 
BSR X5H .. 6/6 9/6 DC284.. .. .. 2/6 7/6 X4N .. D/S .. .. .. .. 27/3 
BSR X4H .. .. 6/6 9/6 RONETTE 

SONOTONE 105 .. .. S/S .. .. .. .. 19/IO 
2T 6/6 9/6 106 .. .. S/S .. .. .. .. 19/IO 

COLLARO 3T .. .. .. 6/6 9/6 DC400 .. S/S .. .. .. .. 14/- 

Collaro Studio 'O' 2/6 
Collaro-Ronett 7X86 2 6 / 

7 6 
8T4A .. .. .. 6/6 9/6 

/ 9TA .. .. 6/6 9/6 7/69TA/HC .. .,6/6 9/6 

DC400SC .. S/S .. .. .. .. 14/- 
105 .. .. D/S .. 22/4 
106 .. D/S .. .. . 

Collel SKI 2/6 7/6 I9T .. 2/6 7/6 DC400 D/S 16/9 
Dual CDS2/CDS3 (DN2) 6/6 9/6 20T .. .. .. 2/6 7/6 DC400SC D/S 16/9 
Dual CDS/320 (DN3) 6/6 9/6 SONOTONE 
ELAC KST9 (PE 10) .. 6/6 9/6 The Diamond Tip is .007 in. radius, thus mak- 8TA.. .. D/S .. .. .. .. 25/- 
ELAC KST9 (PEI B) .. 6/6 9/6 ing it compatible to play stereo recorda on 9TA.. .. D/S .. .. 35/10 
ER5MB.. .. .. 6/6 9/6 mono equipment without damage to the 9TAHC .. D/S .. .. .. .. 35/10 
ER5MX .. .. 2/6 7/6 record; and of course full stereo. GOLDRING 
ER5 SB.. .. .. 6/6 9/6 BRITISH MADE Model 850 £5.5.0 Model G800E [15.0.0 
ER60 Stereo .. .. 6/6 9/6 EXPORT ENQUIRIES WELCOMED Model G800 E7.7.0 Model G800 Super E £19.10.0 

ADD 5d. PER ITEM FOR POST AND PACKING FOR TERMS, CASH WITH ORDER ONLY. POST AND 
ORDERS UNDER 24 PIECES PACKING PAYABLE ON ORDERS UP TO C.S. AFTER 

THAT, FREE EXCEPT C.R.T.'s 
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Designers specify then- for their reliability and modern styling. 
Buyers choose them fcr their competitive prices and delivery. 

Taylor 
panel .meters 

are selected by equipment manufacturers everywhere. 

Vista Series 
Popular, reliable panel 
meters with robust phenolic 
mouldings and scale lengths from 
1.q in to 41 in. This range combines 
compact functional styling 
with easy readability and 
excellent performance. 
Mechanically interchangeable 
with the Fyneline range. 

MI LI IáMVE R E S 

2 .4 6 3 
IIllll111 

Edgewise Series 
Here s the latest in 
the range of three Edgewise 
pane meters. the Model 330 
with a 2 4 in scale length. 
Ideal for today's crowded 
ilstrLrnent panels. 
other scale lengths are 
11 sin (Model 11) and 
1; in Model220). 

Fyneline Series 
Adaptable versatile series 
with scale lengths from 
12, in to 42_ in. Contemporary 
styling and clear shadow -free 
readings ensure maximum 
readability. This modern range 
maintains the Taylor 
reputation for reliability 
and sensitivity. 

Taylor offers a comprehensive range of moving - 
coil and moving -iron panel meters. The moving - 
coil meters feature the proven Taylor centre -pole 
movement with practically friction -free 
operation, inherent magnetic shielding 

Taylor makes test equipment too! 
Two typical models are Taylor 
Model 88B, a robust, wide -range 
multimeter with automatic cut-out and 
polarity reversal facility, and the 

and high torque/weight ratio. They are 
sensitive, accurate instruments that conform 

generally to BS 89/54 with contemporary 
or conventional styling. Ask for the 
Panel Meter Shortform Catalogue. 

popular Taylor Type 127A, 
a pocket -sized multimeter for 
the service engineer and hobbyist. 

Ask for the Instrument 
Shortform Catalogue. 

Taylor Electrical Instruments Limited 
- remember we're now at Dover!- 
Archcliiffe Road, Dover, Kent. Tel: Dover 2634 Telex: 96283 

ATHORN 

i0e Thorn Group 

WW -062 FOR FURTHER DETAILS 
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I'D RATHER 
HAVE A 
MINITEST" 
The SEI MINITEST has made a remarkable impact in the 
pocket -sized multi -range meter market, by making itself 
a firm favourite with discerning people in the industry. 
Let's look into the reasons why. 
First, the appearance. Diminutive, neat, wipe -clean 
cycolac case with shock and magnetic field proof steel 
liner. Controls are simple and easy to use. 
Second, the range. The Minitest 
measures a.c. and d.c. voltages d.c. 
current and resistance over 20 ranges 
to a sensitivity of 20.000 and 2,000 
ohms per volt d.c. and a.c. respectively. 
Third, high voltage probes. These 
extend the range to 25 or 30kV d.c. 
Little wonder the Minitest is preferred! 

SALFORD ELECTRICAL 
INSTRUMENTS LTD 
Peel Works, Barton Lane, Eccles, 
Manchester M30 OHL 
Telephone 061 -789 5081 Telex 667711 
A Member Company of GEC Electrical 
Components Ltd. 

(az (seer.) 
WW -063 FOR FURTHER DETAILS 

2N 3O55Tr0mANCRDNA 
2N 3O55withQU A L I TY 

LOW SATURATION VOLTAGE 

HIGH TYPICAL hfe 

NO SECOND -BREAKDOWN 

1-24 25 up 

PRICE: 81p 60p 
Ex Stock London 

as far as prices for larger quantities and 
export prices are concerned please contact us 

100 up 

50p 

RBSTRB 
ELECTRONICS LTD. 
275 KING STREET HAMMERSMITH LONDON W.6. 
phone: 01-748-2960/3143 telex: 24443 

WW -064 FOR FURTHER DETAILS 

Hatfield 
are 
good 
mixers 
Hatfield double -balanced modulators and mixers for 50 -ohms 
systems are available for immediate delivery. The Type MD 
can be used as an amptitude modulator, mixer, phase 
detector or current controlled V.H,F. attenuator.There are also 
encapsulated versions for printed circuit mounting. 

Excellent balance Low noise factor 
Wide band P.C.B. & B.N.C. models 
Low insertion loss Hot carrier diodes 
Flat response 

Send for full details of Hatfield Modulators 
and a copy of our Short Form Catalogue. 

HATFIELD 
forward thinking 
in electronics 

HATFIELD INSTRUMENTS LIMITED 
Burrington Way, Plymouth PL5 3LZ, Devon. 
Tel, Plymouth (0752) 72773/4 Grams: Sigjen, Plymouth. Telex:45592 
South -East Asia: for prompt service and deliveries, contact: 
Hatfield Instruments (NZ) Ltd., P.O. Box 561, Napier, New Zealand 

WW -065 FOR FURTHER DETAILS 
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For quality, reliability 
and world-wide 
availability you can 
rely on Haltron valves ... 
and on Hall Electric's speed, 
intelligence and reputation. 
Ministry of Technology EID approval 
Air Registration Board approval. 

Hall Electric Limited HALTRON Haltron House, Anglers Lane 

London, N.W.S. 

Telephone: 01-485 8531 (10 lines) Telex: 2-2573 

Radio Valves and Tubes Cables: Hallectric, London, N.W.S. 

WW -066 FOR FURTHER DETAILS 
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No other 

TRUE 

DUAL BEAM 

oscilloscope 

can 

compete 

in price 

Wireless World, February 1971 

1ìEOUIGME0 }: OSCE;3XOUE6Y. 

The D52 

by Talequipment 
The D52 is a tough little portable oscilloscope at the 

remarkably low price of £130. 

Here are a few of its outstanding characteristics: 

* True Dual Beam 

* Large 5" flat faced PDA Tube 

* Matched Y Amplifiers - 
100 mV/cm, DC-6MHz 

10 mV/cm, DC -1 MHz 

* Calibrated Sweep Speeds - 
18+ (+ variable) 

* Triggering Modes-full range including TV sync. 

* Weight 24 lb. 

This is one of a range of fifteen oscilloscopes at prices 

from £28 to the sophisticated DM53A Storage Oscilloscope 

for laboratory use at £560: send for details and short -form 

catalogue NOW!!! 

TELEQUIPMENT <0> 
Telequipment, 
313, Chase Road, Southgate, London, N.14. 6JJ 
Telephone 01-882 1166. Telex 262004. 

A Division of Tektronix U.K. Limited. 

WW -067 FOR FURTHER DETAILS 
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Sixtieth year of publication 

Wireless World 
haveiul 3s B4117ir. 

Digital clock using i.cs 

Improving class 8 

This month's cover. We hope that 
constructors of the digital clock 
described in this issue do not obtain 
the results shown, which might be caused 
by a molten b.c.d.-to-decimal decoder. 
Paul Brierley, the photographer, used 
other means. 

IN OUR NEXT ISSUE 
Wein Bridge Audio Oscillator: Using a 

m.o.s.f.e.t. as the input device this oscillator has 
eight ranges from 10Hz to 100kHz in V10 
steps, a six -position output attenuator (also in 

V10 steps) which varies the output from 3.16mV 
to 1V and a built-in frequency meter. 

Electronic Voltmeter for 2 to 50kV: This unusual 
design employs a triode in an inverted form in 
which the anode voltage is made the independent 
variable and the grid voltage the dependent variable. 

Microcircuit Audio Amplifiers: Continuing 
his series `Elements of Linear Microcircuits' T. D. 
Towers deals exclusively with a.f. amplifiers in 
part 6. 

ibpa 
Inlelnanunal Busmess 

PrzssAsºunaus 
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George H. Mansell 
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through BRIMAR 

Electronic Video Recording has just been 
launched in Britain. This exciting new 
development which could revolutionise 
educational and industrial television, depends 
on a reproducer known as a Teleplayer. 
Manufactured by Rank Bush Murphy Ltd., the 
Teleplayer depends on a Brimar Flying -Spot 
Scanner Cathode Ray Tube Q8-100AA, specially 
developed in conjunction with the EVR Partnership. 

Brimar manufacture the widest range of cathode ray 

tubes for industry to meet most specifications. Tomorrow's 
new and more complex demands are already being 
evaluated by Brimar. It's this kind of forward thinking that 
keeps Brimar ahead. Write for further details. 

CRT reliability 
thorn Radio Valves 
and Tubes Limited 
7 Soho Square, London W1V 6DN. 
Tel: 01-437 5233 

N3 
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Wireless World 

Components industry-dead or alive? 
The above title is the theme of one of the debates planned for the Electronic Com- 
ponents Conference to be held' during the Electronic Components Show at 
Olympia, London, in May. Described as a no -holds -barred conference, it is being 
organized by the Electronic Components Board and will range over the whole 
field of development, performance and application of both active and passive devices, 
with one session devoted to the BS9000 scheme. 

It will be interesting to hear what the answer will be to the question posed in the 
debate. Without wishing to prejudge the outcome, a few comments might not be 
out of place. First, it must be made perfectly clear that the measure of co-ordination 
attained in the component sector of the electronics industry is to a large extent 
due to the work of the E.C.B. It has brought together under one roof, with a common 
secretariat, the three component industry associations-R.E.C.M.F., B.V.A. and 
V.A.S.C.A.-and joint meetings of some committees are now being held. However, 
the success of the administrative organization of the associations must not blind us 
to the dangers which beset this sector of our industry. 

Much has been said, and written, about the situation in the field of microcircuits; 
suffice it to say now that we in the U.K. are by no means out of the wood. Prices 
of imported t.t.l. devices have fallen still further, and there seems little likelihood 
that British manufacturers will be able to match the American prices. How much 
longer the few British t.t.l. manufacturers will be able to survive is a matter for 
conjecture. 

What may be seen as of even greater significance to the industry is the fact that so 
many British equipment manufacturers are buying components from overseas. 
Why is this? Some say it is because prices are lower, others because delivery is 

faster, while, others cite quality as the reason. If this is the situation now, what 
will happen if, and when, we go into the European Common Market? 

When integrated circuits were introduced many Jonahs predicted that their 
arrival would alter the whole pattern of both the components industry and the 
function of the circuit designers who would, they said, become systems engineers. 
It is, of course, true that the i.c. has in many instances reduced the number of 
discrete components used, but the application of electronics to so many new fields 
has maintained the volume of components required. 

When the Economic Development Committee for Electronics issued its economic 
assessment for 1972 about a year ago the section devoted to the passive components 
sector of the industry made encouraing reading so far as exports are concerned: 
exports £65 M, imports £39M giving a trade balance of £26M. If, however, one 
omitted the `audio components' i.e. loudspeakers, microphones, gramphone turn- 
table units, tape decks, and pickup cartridges, there is an adverse trade balance of 
£4M. 

The forecast for active components was less clear; in fact the report stresses the 
"problem in forecasting the total active component output in 1972". 

We have not attempted to answer the question posed in the heading but it would 
certainly seem from our prognosis that the industry is ailing-at least in some limbs. 

Royal Garden Hotel, London W.8, May 18-21. 
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A Digital Clock 

A design which uses medium scale t.t.l. integrated circuits 

by Roger Buckley * 

Using m.s.i. (medium scale integration) 
integrated circuits it is possible to construct 
a digital clock with relatively few com- 
ponents. In this design the 50Hz mains is 
used as the timing source. On initially 
switching on the clock, or after a power 
failure, it can be set to the correct time by 
feeding pulses into the counter chain at a 
rate faster than one per minute. Push 
switches are provided for this purpose. 
The block diagram of the clock is given in 
Fig. 1. 

A 5V peak -to -peak `square wave' is 
provided by clipping the output of a low - 
voltage secondary on the mains transformer 
using a zener diode. These pulses are then 
divided by 3000 to give a one -pulse -per - 
minute signal and then counted by a decade 
counter followed by a modulo -6 counter. 
These two counters drive numerical readout 
tubes via decoders to produce a minutes 
display. From the modulo -6 counter the 
one -pulse -per -hour output is then fed into 
another decade counter followed by a single 
J -K flip-flop to drive the hours decoders 
and display. This arrangement gives the 
clock a twelve hour readout and the clock 
recycles to 01.00 at 12.59 plus one minute. 

The gating that resets the hours display 
is not shown but the block diagram does 
show how the clock may be set to any 
desired time using a signal of about 1Hz 

*Marconi Elliott Microelectronics Ltd. 

5OHz 
4 -bit binor 

counter 
=15 

fed into either the minutes or the hours 
counters. 

The logic elements 
At this stage a description of the functions 
carried out by the integrated circuits 
employed would not be amiss. One of the 
most interesting is a counter designated 
type 9316 (type 74161 is a direct equiva- 
lent). This counter can be made to divide 
by any number from two to sixteen. A 
drawing of the i.c's various inputs and 
outputs is shown in Fig. 2(a). 

Ignoring for a moment the inputs labelled 
P; if the inputs CEp and CET are held 
`high' (+5V), and if clock pulses am 
applied to input Cp, then the device will 
behave as a standard four -flip-flop counter 
and will divide by sixteen. The outputs 
QO to Q3 are the outputs of the four flip- 
flops and will produce the standard binary 
code. Notice that there is another output 
called Tc which stands for terminal count. 
The output goes high when all the flip-flops 
are set, i.e. they each contain a 1, corres- 
ponding to the maximum count of the 
device which is 15. The waveforms appear- 
ing at the various outputs are shown in 
Fig. 2(b). 

Now we come to the section of the 
device which enables this counting 
sequence to be modified. The inputs PE 
and Pa to P3 enable the counter to be syn- 

Dlvlde by 3,000 

Flip flop 
2 

Preset 
control 

Decade 

10 

Decade 

10 

'Tens of hours' 'Hours' 
ó 

'Tens of minutes' 'Minutes' 

Flip flop Decade 
counter 

Modulo -6 
counter 

Decade 
counter 42814-- LIS One pulse per minute 

Decoder/ Decoder/ Decoder/ Decoder/ 
Driver Driver Driver Driver 

Indicator Indicator Indicator Indicator 
tube tube tube tube 

Fig. 1. A block diagram of the clock 

b I I I I 
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7p1 
I¡ 

Ir 

Inputto 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 O 
9316 innnnnnnnnnnnnnnr 

Q0J U 1 

Q1 
Q2 
_J 

Q3 

TC 
(b) 

Program pins 

'I IAI 1 

CEPPE PO P7 P2 P3 

CET TC 

CP MR QO Q1 Q2 Q3 

Y I1 I 

Fig. 2. The 9316 counter. (a) Inputs and 
outputs; (b) output waveforms; 
(c) dividing by two to sixteen. 

chronously preset to any desired number (in 
counter jargon reset implies set all flip-flops 
to 0, set implies setting all flip-flops to 1 

and preset means that the counter is set to 
some intermediate number within the 
counter's range but out of its normal count- 
ing sequence). 

With the PE (parallel enable) input 
high (+5V) a number can be fed to the 
inputs Po to P3 without affecting the counter 
in any way. With the number in position 
if PE is taken low and a clock pulse is 
applied to Cp and then PE taken high again 
the counter will contain the number that 
was applied to the parallel inputs. 

With this sequence of operations in 
mind have a look at Fig. 2(c) which shows 
how the counter is connected to divide by 
any number from two to sixteen; a universal 
counter in fact. ' At the terminal count, 
binary 1111 or decimal 15, the TT output 
will go high and the output of the external 
inverter will cause the PE (parallel enable) 
input to go low. The next clock pulse 
will feed the information on the inputs P6 
to P3 into the counter; the counter is no 
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A_III1 
C EP PE PO PI 

P2 P3 

CET TC 

CP MR Q0 Q1 Q2 Q3 III 
(a) 

Input to 1 2 3 4 5 6 7 8 9 0 
9310 i n n n n n n n n ri r 

Qo 

Qi 

Q2 

Q3 

TC 
(b) 

L 

Ftg. 3. (a) Inputs and outputs of the 
9310 decade counter; (b) output 
waveforms. 

longer at its terminal count so PE will 
go high again because of the action of the 
inverter and the Tc output. 

In other words the counter on reaching 
1111 instead of being recycled to 0000 on 
the next clock pulse is forced into a condi- 
tion between 0000 and 1111, determined by 
Po to P3, and the counting sequence is 
shortened. The number can be set on ,the 
Po to P3 inputs by connecting these inputs 
either to + 5V (1) via a resistor or directly 
to earth (0). By the way, the MR input is 
the master reset for resetting all the flip- 
flops to 0. 

The other counter used in the clock is 
the type 9310 (the equivalent type is 74160). 
This counter is similar to the 9316 except 
that the counter divides by ten and the 
TT output goes high on the count corres- 

oVO- 

240V 
50Hz 

ponding to decimal nine. Details of the 
9310 are given in Fig. 3. There are other 
integrated circuits in the clock but these 
are conventional and will be described as 
they are met. 

The circuit 
The complete circuit diagram of the clock is 

given in Fig. 4. A 50Hz waveform provided 
by the transformer T, is clipped by the zener 
diode D6 and is fed to the input of a 9316 
counter. In the manner discussed earlier 
this i.c. is made to divide by 15. One gate 
from an i.c. which contains four two -input 
gates (7400) is used as the inverter. The 
parallel inputs cause the counter to recycle 
from 1111 to 0001 (instead of 0000) sub- 
tracting 1 from the overall count making 
it 15 instead of 16. The next stage of the 
divide by 3,000 section is one section of a 
dual J -K flip-flop (7473) which divides by 
two to make the total division 15 X 2= 30. 
Two decade counters complete the division 
of the 50Hz pulses to one pulse per minute. 
When the first decade counter reaches its 
terminal count of nine (1001) the Tc output 
enables the next clock pulse, in addition to 
resetting the first decade counter to 0000, 
to cause the second decade counter to 
advance by one. This is because the CEP 
input was taken high by the Tc output of 
the first counter. The total division is there- 
fore 15 X 2 X 10 X 10 = 3,000. 

The resulting pulses at a rate of one per 
minute are counted on the decade counter 
A. The contents of the counter A are de- 
coded by a type 9315 (or 7441) decoder 
driver which converts the binary output of 
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the counter into decimal and drives a 
numerical indicator directly. The tube is a 
gas -filled indicator tube which will display 
the digits 0 to 9. 

When counter A reaches its terminal 
count, counter B is allowed to advance 
one on the next clock pulse. Counter B 
is another decade counter and its output 
is decoded by another 9315 to provide 
the tens of minutes display. When counter 
B reaches five it will receive its next 
pulse as counter A goes from nine to 
zero. When this happens counter B 
must also return to zero as we would be 
breaking the rules if we allowed a six to 
appear in the tens of minutes display! 
Now five corresponds to binary 0101 and 
six to 0110. When counter A goes from 
nine to zero, assuming that counter B 
holds a five, both inputs to the NAND 
gate X will go high as counter B tries to 
go to six. The NAND gate is another 
section of the four two -input gate i.c. 
(7400 used in the =3,000 counter). 
With both inputs to gate X high the 
input MR to counter B will go low and 
counter B will be forced to 0000; as this 
happens both inputs to gate X will go 
low. This happens once per hour, and it 

is this negative going edge at the Q2 

output of counter B which is applied to 
the hours counting section. 

The hours counting section is a little 
more complex because of the need to 
recycle the clock from 12.59 to 01.00. 
The hours counter is another 9310 de- 
cade counter (C) and the tens of hours 
counter is a J -K flip-flop (D). This flip - 

9 
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1[ oo] 
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Fig. 4. The circuit diagram of the clock. The integrated circuits are available from Marconi Elliott Microelectronics Ltd, 
Freebournes Rd, Witham, Essex. The indicator tubes are available from Electroniques, Edinburgh Way, Harlow, Essex. 
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flop is in the same package (7473) as 
the one used in the =3,000 counter. 

The once -per -hour pulse from the input 
of gate X is fed to counter C after being 
inverted by gate Z and is also fed straight 
to flip-flop D. The reason for the inverter 
is that the 9310 changes state on a positive 
going edge and the flip-flop changes on a 
negative going edge. 

Consider the situation at 01.00 (o'clock). 
Each hour's pulse will advance counter C 
but will not change the state of flip-flop D 
because of the low on the J input of the 
flip-flop from the Tc output of counter C. 
A J -K flip-flop will not change state from 
0 to 1 when the J input is low. 

When counter C reaches nine its Tc 
output will go high as will the J input to 
flip-flop D. The clock now indicates 09.00. 
After another 59 minutes the clock will 
hold 09.59 and the next minute pulse will 
re,urr. counters A and B to 00 and will 
ge _.rate a pulse to set the hours counter at 
10. The J input to the flip-flop D was high, 
remember, and counter C recycled from 
nine to zero as normal. 

The next two once -an -hour pulses will 
advance the hours counter C to two giving 
a display of 12.00. Although these two 
pulses are fed to flip-flop D they will not 
affect its state because once a J -K flip-flop 
is in the 1 state the input K has to be high 
before a clock pulse will reset it. 

Counter C now holds decimal 2 or 
binary 0010. Q, is at 1 and this is fed to the 
K input of flip-flop D. Both inputs to gate 
Y will be high (flip-flop D is set and Q, 
of counter C is high) so the output of gate Y 
and the PE (parallel enable) input of counter 
C is low. Note that the number fed to the 
parallel inputs of counter C is 0001 which 
is decimal 1. 59 minutes later the clock 
will display 12.59. After one minute the 
minutes counters in recycling to 00 will 
generate a pulse for the hours counter. 
Because the PE input to counter C is low 
the number at the parallel inputs will be 
read into the counter, i.e. 1, and because 
the K input to flip-flop D was high, flip-flop 
D will reset to 0. The clock will now display 
01.00. The sequence of events described 
goes on for as long as the clock is switched 
on. 

The two push -buttons are for presetting 

the clock and do so by feeding pulses at a 
higher frequency than is normal to the 
counting sections of the circuit. It is possible 
that, if the arrangement shown in Fig. 4 is 
used, some trouble may be experienced 
with contact bounce. To eliminate this 
trouble the circuit shown in Fig. 5 was 

A 
1/47400 

14 7400 
B Y4 7400 

Fig. 5. The anti -bounce circuit. Two 
of these are required to replace the 
push -buttons of Fig. 4. 
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Bottom of numerals 
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Fig. 6. Connection details of the 
integrated circuits and indicator tubes 
used. All pins are as seen from the 
underside of the package. 

Possible modifications 

If it were arranged that the initial division 
stages gave an output of one pulse per 
second, a seconds display could be added. 
This would simply consist of another block 
made up of units A, B, E, F, X and Z. 
Such a block would give a one -pulse -per - 
minute output to feed into the minutes 
counters. 

By using a crystal controlled oscillator 
instead of 50Hz mains, more accuracy 
could be obtained. A precision clock could 
use a 1MHz oscillator and only a few 
more decades of initial division would be 
required. This modification is desirable 

ov 
if very precise timing signals were required. 
As the resolution of the clock is increased 
it is necessary to increase the frequency and 
the stability of the timing source. 

A continental clock, going from 0 to 
24 hours, would be simple to implement. 
Another flip-flop would be required follow- 
ing flip-flop D, so that the tens of hours 
display could reach a count of two. 
Gating could then be simply arranged to 
reset the hours counters when there is a 
count of 23 hours plus one hour. 

used in the prototype. As can be seen two 
identical circuits are required, one for the 
minutes and one for the hours. The opera- 
tion of one only is described. 

Two gates are cross -coupled to form a 
simple flip-flop the state of which is con- 
trolled by a single -pole change -over switch. 
When the switch is in position (a) the 
input A reaches the output and with the 
switch in position (b) input B reaches the 
output. 

Construction 
The layout is not critical but care should 
be taken to keep all leads fairly short. It 
should be borne in mind that t.t1. integrated 
circuits switch in a few nano seconds, 
that is, high in the r.f. region, and lengths of 
wire can have a sizeable inductance at this 
sort of frequency. Also take care to 
minimize stray capacitive coupling between 
wires. Provided good circuit practice is 
followed no difficulty should be exper- 
ienced. 

Because of the design of the output 
stages of t.t.l. integrated circuits they can 
cause nasty spikes on the supply line. 
This trouble can be eliminated by connect- 
ing 0.01µF ceramic capacitors between + 5 
and OV at various points on the circuit 
board close up to the i.c. supply pins. One 
every three or four packages should be 
more than ample. 

Pin connection details of all the i.c.s 
used are given in Fig. 6. 

Back issues 
We are frequently asked if back issues of the 
journal are available. Regretably very few are. 
However, readers who missed one of the follow- 
ing articles during the past year will be glad to 
know we can supply "tearsheets" (sets of pages). 

May 
Low-cost Horn Loudspeaker System by 
Toneburst' 
Simple Audio Pre -amplifier by Lindsley Hood 

June 
Transistor Tester by Waddington 
Crystal Oven and Frequency Standard by 
Nelson Jones 

July 
Integrated Circuit Stereo Pre -amplifier by 
Nelson Jones 
15-20 Watt Class AB Audio Amplifier by 
Linsley Hood 

September 
Phase -locked Stereo Decoder by Portus & 
Haywood 
Transistor Breakdown -voltage Meter by 
Langvad 
Improving the 13A Oscilloscope by Vale 

November 
High -quality Tape Recorder -1 by Stuart 
Tone Control Circuit by Hutchinson 

December 
High -quality Tape Recorder -2 by Stuart 
Postscript to Simple Class -A Amplifier and 
Modular Pre -amp by Linsley Hood 

Each set of pages costs 2s 6d. (12+p) includ- 
ing postage. Requests, with cash, should be 
sent to the Trade Counter, Dorset House, 
Stamford Street, London S.E.1. 
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New Approach to Class B Amplifier 
Design 
by Peter Blomley* 

The class B amplifier has established itself 
as the most versatile and lowest cost ampli- 
fier known. This is mainly due to the 
excellent work in the field of semiconduc- 
tor circuit design by H. C. Lin', R. C. 
Bowes', R. Tobey and J. Dinsdale3, A. R. 
Bailey' and P. J. Baxandall5. In this 
article it is hoped to complement the work 
of these designers by putting forward a 
new approacht which may solve some of 
the problems inherent in present designs. 

Conventional approach 
A definition of a class B amplifier could be 
'one in which the operating point of each 
output device is set at the lower extreme of 
its transfer characteristic. Hence in a push- 
pull design, for any symmetrical input 
signal, each output device conducts only 
one half of the output waveform'. This 
method of operation gives the amplifier 
zero (or nearly zero) quiescent power 
consumption, high efficiency and excellent 
peak current drive capability. It is unfortu- 
nate that the sacrifice paid for these virtues 
is the problem of ensuring a linear transfer 
of signal drive from one output device to 
the other. 

So that the class B system can be 
analysed it is useful to approach the 
output circuit as two separate ampli- 
fiers (labelled X and Y in Fig. 1 for con- 
venience), the outputs of which combine 
to give the complete signal. This is 
shown in diagrammatic form in Fig. 1, 
where it is assumed that the blocks repre- 
senting the amplifiers form the equivalent 
of a complementary output stage. 

The transfer characteristic for one of 
these `sub -amplifiers' is shown in Fig. 2, 
where above the bias point A the charac- 
teristic is extremely linear and below it 
becomes a combination of linear and 
exponential relationships. The designer's 
task is to define this last region so accurately 
that when it is combined with that of the 
other sub -amplifier, the overall gain will 
remain constant (i.e. as the gain of one sub - 
amplifier decreases, the other increases 
equally to compensate). 

The workings of a class B output circuit 
can be clarified by the use of ga diagrams, 
these being a plot of gain-or in this case 

Amp.X 
non -conducting 

Bias 
oltage 

Bias 
voltage 

Input signal Output 
signal current 

Fig.1. Block diagram of conventional class B ampler with the two halves of a 
complementary output stage represented by sub -amplifiers X and Y. 

Non-linear 
region 

Input voltage Bias 
point 

*Allen Clark Research Centre (Plessey), Caswell, Fig.2. Transfer characteristic of sub -amplifier X which is linear above bias point A and 
Northants. non-linear below. In conventional class B, non-linear regions of X and Y sub -amplifiers 
tThe subject of patent application 53916/69. have to be accurately matched to give overall linearity. 
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mutual conductance-of the complete out- 
put circuit against drive voltage. The ideal 
would, of course, be a straight line parallel 
to the input voltage axis (indicating there is 

no change of gain with input swing), but 
regrettably this is not the case with designs 
popular at the moment. To provide a com- 
parison of the different types of output 
circuits, I have prepared gain plots showing 
the effects of different bias levels, these 
being illustrated in Figs. 3 and 4. From 
these it is now easy to see the characteristic 
change in gain which can occur during the 
transfer from one sub -amplifier to the other. 
Referring to Fig. 3 about a 10% gain change 
occurs during transfer, whatever the bias 
level is set at. 

The output circuit in Fig. 4 is a 
quasi -complementary type giving most 
interesting results. The main conclusion is 

that it is impossible to bias this circuit for 
symmetrical gain change and in practice 
it proves very difficult to establish which 
biasing point would give the best results 
concerning the rate of gain change. 

This method of describing a class B ampli- 
fier can give an insight into the problems 
involved with a conventional design. First, 
each sub -amplifier has to have two regions 
in its transfer characteristic: 

-the constant gain region (above bias 
point A in Fig. 2) 

-the non-linear region (below this point). 
Second, the non-linear region of each sub - 
amplifier has to be complementary to its 
partner, otherwise the situation shown in 
the gm diagrams (Figs. 3 & 4) will occur. An 
interesting point is that the only reason why 
the non-linear region of the transfer curve 
is important is because the input signal 
normally traverses this region as well as the 
linear portion. If this was not the case most 

TEST CIRCUIT +V 
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7 2-4 
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10 3.6 

TEST CIRCUIT 
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Output voltage 50mV 

Fig.4. Curves for quasi -complementary output circuit show impossibility of biasing 
circuit for symmetrical gain change. 

of the design problems in class B ampli- 
fiers would be solved. 

It is difficult to realize at first that a class 
B amplifier has to have this non-linear 
region in the sub -amplifier characteristic 
so that the two halves of the waveform can 

KEY 

Bias voltage(V) 
1 

2 0.2 
3 0-4 
4 06 
5 0.8 
6 1.0 
7 1.2 
8 1.4 
9 1.6 
10 1.8 
11 2-0 

o ->j k- 
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Fig.3. Gain-or mutual conductance-of simple symmetrical output circuit showing 
change in gain which can occur during transfer from one sub -amplifier to the other. 
Effect of different bias levels is shown. 

be separated. With conventional designs 
this is a built-in feature, but it need not be 
so. Assuming we define class A operation 
to include any amplifier where the input 
signal never traverses the non-linear region, 
the sub -amplifiers of a class B amplifier can 
operate in class A as long as the input sig- 
nals are uni -directional. To accomplish 
this the required non-linear element is 
placed before the sub -amplifier inputs. 

New approach 
Now the key to the problem is in the 
proposition that each sub -amplifier should 
be considered as a separate class A design, 
hence distortion generated by each of these 
units can be held to an extremely low level 
as long as the input signal can be prevented 
from driving the amplifier into the cut-off 
region. In the new approach, the output 
sub -amplifiers are biased above the non- 
linear region and uni -directional signals are 
fed into the input. This arrangement is 

illustrated in Fig. 5, where the necessary 
circuit changes are shown by comparison 
with Fig. 1. The obvious difference is the 
addition of the two diodes at the input 
which produce the uni -directional signal to 
drive the output sub -amplifiers. The linear 
transfer of signal between the two ampli- 
fiers is now dominated by this signal splitter. 

Signal splitter. As the name implies the 
task of the signal splitter in a class B ampli- 
fier is to segregate the top and bottom halves 
of the signal waveform. Normally this is 

achieved by using the non-linear charac- 
teristics of each half of the output stage, 
but as this particular approach leads to 

www.americanradiohistory.com



Wireless World, February 1971 59 

problems, the new approach separates the 
two functions of amplifying and signal 
splitting completely. 

To explain the problems involved with 
the design of a signal splitter it is usual to 
establish the ideal and see how this can be 
approached practically. As it happens there 
are two ideal 'half' characteristics which 
will give a linear cross -over when they are 
combined. The first, and obvious one, has 
a conduction path only in one direction and 
absolutely zero in the other. The other is 
more complicated and has three regions- 
linear region (large positive inputs), a non- 
linear region (transfer coefficient is pro- 
portional to signal) and a reverse region 
(transfer coefficient is zero). 

The difficult region is the non-linear one. 
This will only give a linear crossover when 
it is combined with another conjugate 
characteristic. Not only this, but the rela- 
tionship between the linear and non-linear 
portion has to be accurately defined. 
Normally this is achieved by altering the 
quiescent current in the signal splitter for 
minimum crossover distortion. Thus using 
this approach in the signal splitter means 
that the non-linear region has to be com- 
plementary to its partner and also that the 
linear and non-linear regions have to be 
accurately related. If additional con- 
straints are imposed-due to device spreads 
and temperature changes-the situation 
can become very difficult unless a simple 
approach is used. 

Returning to the first type of signal 
splitter, the immediate comparison which 
can be drawn is the simplicity of the 
characteristic. There are no interactions 
between each element and only one region 
has to be accurately defined. Ideally, there- 
fore, this type of characteristic should be 
easy to control once a suitable device con- 
figuration is found. 
Ideal element. The simple p -n diode fabri- 
cated in silicon can have a forward -to- 
reverse current ratio of 1010; thus it 
approaches the ideal almost within the 
boundaries of measurement. This is how- 
ever only considering the forward charac- 
teristic under conditions of current drive. 
If a voltage source were used the forward 
transfer would revert to the familiar ex- 
ponential relationship between input voltage 
and output current (Fig. 6a). If a signal 
splitter is now made of two of these diodes 
and a current of changing direction fed into 
the common point, then from Kirchhoff's 
second law the current must flow either in 
diode D, or diode D2 depending on the 
direction of signal current flow. The transfer 
coefficient for the diode must be unity, as 
it is only a two -terminal device, hence this 
type of signal splitter is extremely linear 
under the conditions of current drive (Fig. 
6b). 

Transistor signal splitter. The use of a 
transistor as a signal splitter (Fig. 7) logi- 
cally follows that of a p -n diode simply 
because the emitter -base junction has 
almost identical characteristics to that of a 
diode. Exactly where the transistor is 
superior to that of the diode depends on 

nput signal Output signal 
current 

Fig.5. New approach to class B amplifier in which sub -amplifiers are biased above 
non-linear region and fed with uni -directional signals produced by the diodes. This 
effectively transfers signal splitting from the sub -amplifiers to a separate part of the 
circuit. 

M = UT _ SIN H q VIN 
0 

-4 

(a) 

(b) 

-3 

-120 -60 

120 

80 

40 

A+M=+TOUT la 

4 

E 
3 

u 

3 2 

á 
'8' 
o 

i I 

-2 -1 

*UT (max) 

-40 

-80 

I Y 
60 120 

--120 
M -IoUT 

Ia 

+IOUT (max) 

Input current (mA) 
I I I I 

1 2 3 4 

Input voltage (mV) 

TEST CIRCUIT 

-'OUT O-5mA 

Fig.6(a). Transfer characteristic of voltage driven diode signal splitter. 
Fig.6(b). Linear transfer characteristic of current driven diodes. 
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the design approach but in most cases the 
level -shifting property of a bipolar device 
is the main reason. This is very useful in 
a practical design but care has to be taken 
in the selection of the type of device. There is 
a problem with the use of transistors as 
signal splitters due to the emitter -base 
depletion capacitance. Under conditions of 

Tapped 
battery 
0-2V 

low injection this can add an additional 
phase lag during the crossover period. 
The problem can be overcome by using 
silicon planar devices with very high tran- 
sition frequency (h-) or by selecting 
devices in which the fT is dominated by 
the diffusion capacitance as fT remains 
constant down to very low emitter currents. 
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Synchronous signal splitter. There is a 
limit to the speed at which the diode or 
transistor signal splitter will transfer the 
signal path between the sub -amplifiers. 
If a synchronous signal splitter is used the 
time taken can be reduced to a few 
nanoseconds. This makes true class B 

operation possible at frequencies far higher 
than the audio spectrum. The system 
diagram is shown in Fig. 8(a). Instead of 
using the characteristics of the devices, as 
in the signal splitter which separates the 
two halves of the waveform, switches 
Tr, and Tr, are turned on and off at the 
required time by another amplifier labelled 

'IN 

DIODE 

ST. This is a high -gain amplifier with a 
small amount of hysteresis, and as soon as 
the input exceeds a predetermined level 
the output from the trigger (amplifier ST) 
will change its polarity and turn on Tr, 
or Tr depending on the signal direction, 
Fig. 8(b). This therefore gives almost the ideal 
signal splitting characteristics but the added 
complication might spoil its commercial 
possibilities. 

Performance of the new design 
The transistor signal splitter and the output 
stage circuit have a combined charac- 

BIPOLAR M.QS.T. 

Fig.7. Types of signal splitter. Transistor type has the advantage of level shifting. 
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Fig.8(a). Synchronous signal splitter, with fast switching time, allows new approach 
to be used at frequencies well above audible range. 
Fig.8(b). Operation of synchronous splitter of Fig.8(a). When input level exceeds a 
pre -determined level, output changes polarity and turns on Tr, or Tr,. 

teristic shown in Fig. 9 which demon- 
strates the excellent gain linearity. It is only 
when the bias of the sub -amplifiers is 

decreased below its optimum, allowing the 
output signal excursions to trace the non- 
linear region of the characteristic, that 
distortion begins to rise sharply. Further 
studies of these curves reveal that increasing 
the quiescent current through the output 
devices does not degrade, or for that matter 
improve, the crossover performance of 
the output circuit. Keeping this in mind 
it is therefore possible to design a class B 
amplifier without any bias adjustment. 
This assumes that the designer can guaran- 
tee that spreads in active devices and 
resistance values do not permit the quies- 
cent current to fall below the level where 
the mutual conductance of the amplifier 
begins to decrease. 

In this discussion about the performance 
of the design as a whole it would be fitting 
if the sub -amplifier design is mentioned. 
With conventional designs this two- or 
three -transistor element is fraught with 
compromises, one of the most serious 
being the decision on the inclusion of a base - 
emitter 'turn-off' resistance for the power 
transistor. Such a combination generates 
what can be called 'dead zone' distortion, 
mainly due to the change in slope of the 
transfer characteristic at zero crossing. 
One example of this is shown in Fig. 10 
where, as predicted, the lower the value of 
resistance the more pronounced is the 
effect. It is very tempting to exclude this 
resistance altogether, especially if the 
current drive approach has been adopted, 
but the penalty would be a poor high - 
frequency performance coupled with over- 
load recovery problems. This dilemma is 
aggravated if the designer decides to use 
homotaxial base powder devices (chosen for 
the robust nature of their construction and 
freedom from secondary breakdown) 
because the input diffusion and depletion 
capacitance is very high, hence the gain - 
bandwidth product of the device is rela- 
tively low (e.g. silicon planar f7 te90MHz, 
homotaxial base fT I MHz). In the latter 
case it is essential that the resistor is 
included. However, if the approach sug- 
gested in this article is adopted the sub - 
amplifier will never enter this non-linear 
region, thus the base -emitter turn off 
resistance can be included in the circuit to 
improve the performance without undue 
complications. 

Once the decision has been taken to use 
the new approach the best circuit con- 
liguration has to be found and here again 
nature's swings and roundabouts create a 
difficult situation where compromise 
seems necessary. One of the criteria I 

used was that of thermal performance, 
following an initial consideration of the 
electrical properties of each configuration. 
The power transistor chip can change its 
temperature by tens of degrees centigrade 
during a power cycle, this being reflected 
by a corresponding change in the base - 
emitter voltage (VBE) of the device. If the 
voltage bias to the sub -amplifier is applied 
directly to the power device (Fig. 11a), any 
change in the VBE will cause a considerable 
change in quiescent current and in turn an 
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/Approx bias 20mA 

Increasing bias 
current 

o 
Input current 

Fig.9. Combined characteristic of transistor splitter and output circuit shows 
excellent gain linearity. 

1 

0.6 
Input voltage (V) 

Fig.10. Transfer characteristic for conventional two -transistor sub -amplifier showing 
worsening effect of reducing the base -emitter `turn-off' resistance of the power 
transistor. This normally generates 'dead zone' distortion due to the change in slope 
at zero crossing but is avoided in the new approach. 

lbias 

(a) (b) (c) 

Fig.11. (a) Change in VBE with temperature causes considerable change in bias current 
which could adversely affect intermodulation distortion. Circuits in (b) and (c) avoid this. 

increase in distortion at low frequencies 
which could adversely affect the inter - 
modulation performance of the amplifier 
as a whole. An improved design is shown 
in Fig. 11(b) and a more elegant version 
similar to that used in the Quad amplifier', 
in Fig. 11(c). It is on this latter example that 
I have concentrated most design effort, 
mainly because the performance advan- 
tages tend to outweigh the increased cost of 
pre -driver devices. 

Returning now to an examination of the 
performance of the whole amplifier-the 
total distortion through the audio range can 
readily be made less than 0.1% before 
applying feedback, this performance being 
repeatable at almost any level of quiescent 
current. 

Future designs 
The use of class B amplifiers is not, of 
course, confined to the field of audio and in 
fact the ideas set out in this article lend 
themselves to applications in the high - 
frequency (> 1MHz) spectrum. The poor 
cross -modulation performance of present 
designs is usually due to the presence of 
non-linearities in the crossover region, 
hence substantial improvements can be 
expected in this direction. 

Other applications where an ultra -low 
distortion amplifier of low stand-by power 
and high output capability is needed can be 
seen, examples of such devices being 
portable standard oscillators and meter 
calibration amplifiers. In the next article a 
practical design for a 30 -watt audio 
amplifier is discussed in detail and future 
proposals developed in diagrammatic form. 

(To be concluded) 
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Our 60th Birthday 
The first issue of this journal, which for two 
years was entitled The Marconigraph, appeared 
in April 1911 and we therefore celebrate our 
60th birthday this year. To mark the occasion 
we plan to have an enlarged April issue including 
several contributions reviewing the past 60 
years in various fields. Further details will be 
given in our next issue. 
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News of the Month 

Congratulations Glenrothes 
The Glenrothes Development Corporation 
has embarked on an imaginative plan 
which was pioneered 100 years ago by 
Thomas Edison and forgotten. Edison 
provided work space and facilities for 
private inventors that they would other- 
wise not have had. The Corporation are 
building a £20,000 factory, due for 
completion in June, which will be divided 
into small units of something over 400 sq 
feet. These units will be let to inventors at 
a nominal rent. The exact rent will depend 
upon the means of the person involved 
and will not exceed 60s per week (a house 
in the area costs about 50s weekly to 
rent). On top of this the inventor will have 
to pay rates of around £30 per year. 

Advice on setting up in business, 
business management, accountancy, 
marketing etc will be freely given by a 
committee. This committee, made up from 
prominent local business men, will vet 
each inventor who wishes to take 
advantage of the scheme, and will offer 
factory space to those, who in their 
opinion, are most likely to succeed. 

An inventor, who has successfully 
developed his idea and has gone into 
production, would soon outgrow 400 sq.ft 
and would be offered a factory site in 
Glenrothes. However there are no strings 
attached to the offer at all and the 
successful inventor would be free to go 
where he chose. A bank has shown 
interest in the scheme and is willing to 
advance money for the purchase of plant 
to individuals who have successfully 
passed the committee's vetting and set up 
shop in the factory. 

Individuals who would like to apply for 
factory space under the scheme should 
write to the Glenrothes Development 
Corporation, Glenrothes House, Glen- 
rothes, Scotland. 

European space consortium 
Companies from eight of the ten member 
states of the European Space Research 
Organization have formed a consortium to 
respond to tenders issued by ESRO for 
both application and scientific satellites. 

The new consortium has been named 

STAR (Satellites for Telecommunications, 
Applications and Research). The member 
companies are British Aircraft Corpora- 
tion; Contraves AG., (Switzerland); 
CGF-Fiar (Italy); Dormer System, (West 
Germany); Fokker VFW, (Netherlands); 
L. M. Ericcson AB., (Sweden); Mondetel, 
(Italy); SBCA, (Belgium) and Thomson 
CSF, (France). 

The West German company AEG- 
Telefunken has also joined the STAR 
consortium but specifically for study and 
development of telecommunications 
satellites expected in the European 
programmes. 

Naval trainer 
A trainer system is to be designed and 
built for the Royal Navy by Ferranti 
Limited in collaboration with the 
Admiralty Surface Weapons Establish- 
ment at Portsdown. The trainer will be 
commissioned at H.M.S. Dryad the 
Royal Navy's School of Tactics, 
Navigation and Action Information 
Organization during 1975, at a cost 
approaching £5M. 

The function of the new system will be 
to train staff in using automated action 
information and weapon control 
equipment. It will simulate the operations 
rooms and the weapon control systems of 
the Leander class frigates fitted with the 
various weapon systems as well as the new 
type -42 guided -missile destroyer. 

The trainer will contain three FM.1600 
and eight FM.1600B computers which will 
generate, process and distribute data to 
displays in the control and operation 
rooms of the trainer. The four simulated 
operations rooms are replicas of the ships' 
operations rooms they represent. Radar, 
sonar, electronic warfare and weapon 
control data are presented on the same 
displays and in the same form as under 
operational conditions. Many of the 
displays, themselves, will be supplied by 
Plessey Radar Ltd and by Decca Radar 
Ltd. Instead of live signals being used, the 
data will be synthetically generated. In 
general these synthetic signals will be 
programmed computer outputs, but for 
one of the more complex radars Marconi 

Ltd are to supply special equipment. 
Exercises will be controlled by the 

instructional staff in a central control 
room containing sixteen displays. Each of 
the simulated ships will be able to exercise 
independently or as a task force using 
radio and digital data -links for exchange 
of information. Communication with the 
computers is by means of keyboards. 

Electronic typesetting 

The latest method of high speed 
typesetting for printing forms the 
characters on a cathode-ray tube and the 
resulting images are recorded on 
photographic film, which is subsequently 
used for making lithographic plates. 
Characters are built up from 
closely spaced vertical or horizontal 
parallel lines traced by the c.r.t. spot, 
rather on the principle of television picture 
synthesis except that the spot intensity is 
not continuously variable just full on or 
full off. The instants of turning on and off 
the beam current are determined by binary 
digital data held in magnetic -tape and disc 
stores under the control of a computer -like 
system. An interesting feature of the 
method is that it is not restricted to letters, 
numbers and other such characters but 
can also be used for composing diagrams, 
which can be directly interspersed with the 
text. 

Wireless World's printing has not quite 
reached this advanced technique though 
much of the journal's text is composed by 
an earlier phototypesetting method (see 
"Electronics in Typesetting", March 
1968). But our publishers have an 
associated printing company, Computa - 
print Ltd., which has just installed a 
machine of the fully electronic kind 
described above, the RCA Videocomp 
70/800. This is capable of typesetting at 
the astonishing speed of 6000 characters 
(about two columns of this page) per 
second-which compares with up to 500 
characters /second for non-c.r.t. photo- 
composition, 5 characters /second for 
conventional "hot metal" mechanical 
typesetters and 1 character /second for 
hand setting. Another commercial 
machine, the Mergenthaler Linotron, is 
claimed to work at up to 10,000 
characters /second. 

The Videocomp 70 /800 is in fact a 
room -full of computer -like equipment: 
c.r:t. /photographic unit, two magnetic 
tape stores, a random-access disc store, 
a data processor with a core store of its 
own, and an operator's console with a 
typewriter. The c.r.t. forms characters 
from vertical lines with a definition of up 
to 1800 lines /inch and diagrams up to 450 
lines/inch. Type of various founts (styles) 
can be set with character sizes varying 
from 4 to 96 points (72 points = 1 inch), 
and characters can be altered 
electronically to form roman, oblique 
(quasi italic), expanded and condensed 
versions of the basic "face". A piece of 
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text is composed line by line at any width 
up to 70 picas (11.67in) and to any 
required length on the film, which is 
moved past the c.r.t. optical system at 
speeds up to 40ft /minute. Drawings and 
diagrams measuìing up to lin X 9in can 
be composed. 

One possible outcome of this general 
technique is further development in the 
remote control of newspaper printing, 
already being done to some extent by 
facsimile transmission. Now that the 
visual as well as the verbal content of 
newspapers can be codified and 
transmitted electronically as digital data 
there will be less need to consider news as 
freight which has to be physically 
distributed from centralized printing 
works. 

German satellite earth station 
AEG-Telefunken are to build a satellite 
station at Leeheim, near Gross-Gerau, 
Hesse, West Germany, under a DM3.5M 
contract awarded by the Central 
Telecommunications Bureau of the 
Federal German Post Office. The station 
will work mainly . with the Italian 
synchronous satellite, Sirio, which is due to 
be launched in 1972. 

The station will mostly be employed in 
experimental work in the band 10 to 
20GHz with the aim of opening up this 
band for commerical use. Normal 
communication satellite frequencies are 4 
and 6GHz. 

American scientific space 
projects 
Below we list the major scientific projects 
planned by the American National 
Aeronautics and Space Administration. 
Some of these projects have been 
mentioned in earlier issues of Wireless 
World The cost quoted for each project is 
the highest estimate of all expenses 
from project conception to the completion 
of the programme. 
Applications technology satellites (ATS): 
Synchronous satellites intended to test new 
satellite systems. Earlier ATS satellites (1 
to 5) have carried out photographic and 
radio propagation experiments and have 
tested gravity gradient satellite stabiliza- 
tion systems. ATS -F (1973) and ATS -G 
(1975) will test a 30 -ft erectable space 
aerial with a 0.1° pointing accuracy for 
TV transmissions to small earth receivers. 
(See pictures.) Cost, $ 360M. 
Atmosphere explorer: Three 10001b 
spacecraft to be launched in 1973, 1974 
and 1975 to investigate the earth's 
atmosphere at altitudes between 75 and 95 
miles. Earlier similar explorers have been 
launched in 1963 and 1966. Cost, $ 49M. 
Earth resources satellite (ERTS): To be 
launched in 1972 and 1973 to assist in 

research in agriculture, oceanography, 
forestry, cartography, etc., and to develop 
a new data handling system. Cost, 
$ 200M. 
Geodetic earth orbiting satellite (GEOS): 
Earlier satellites in the series launched in 
1965, 1966 and 1968. New satellite 
planned for 1972 to study earth's gravity 
and to precisely define the position of 86 
points on the earth's surface (to within 
± 10 metres) cost, $ 31M. 
Interplanetary monitoring platform (IMP): 
To improve knowledge of solar, lunar and 
terrestrial relationships obtained by 
studying interplanetary radiation. Earlier 
satellites launched in 1963, 1964, 1965, 
1966, 1967 and 1969. Further launches 
scheduled for 1971, 1972 and 1973. Cost 
$ 75M. 
Mariner Mars 1971: Will survey 70% of 
the surface of Mars to identify landing 
areas and study seasonal variations. The 
vehicles will transmit photographs of the 
planet's surface and data on the Martian 
atmosphere. Two spacecraft to be 
launched one month apart in 1971. Cost 
$ 125M. 
Mariner Mars/Venus 1973: To be 
launched in the autumn of 1973. Will pass 
within 3,300 miles of Venus in February 
1974 and within 625 miles of Mercury in 
March of the same year. The pictures to 
be transmitted of Mercury will have a 
resolution similar to those of the moon 
taken by Earth based telescopes. Cost, 
$ 120M. 
Nimbus: To develop and flight test sensors 
and instrumentation basic to the study of 
the atmosphere and to provide data for 
meteorological research. Earlier launches 
in 1964, 1966 and 1969. Two more 
launches to be carried out in 1972 and 
1973. Cost $325M. 
Orbiting astronomical observatory 
(OAO): Extremely complex 5,000 -lb 
satellites to study stellar phenomena and 

the galactic and intergalactic medium. 
Earlier launches 1966, 1968 and 1970; 
planned launch in 1971. Cost $ 360M. 
Orbiting solar observatory (OSO): Earth 
orbiting spacecraft designed to obtain high 
resolution information on the sun. Earlier 
launches 1962, 1965, 1967(2), 1969(2); 
planned launches 1971 and 1973. Cost 
$ 185M. 
Pioneers F and G: To be launched in 1972 
and 1973 on missions that will last about 
two years each and will culminate in about 
a 100 hour inspection of Jupiter as the 
craft swing round this planet. The craft are 
exploratory in nature and will study space 
beyond Mars, the asteroid belt and will 
photograph Jupiter. Cost, $ 105M. 
Radio astronomy explorer (RAE): One 
placed in earth orbit in 1968 and another 
to be placed in lunar orbit in 1972. These 
craft have 750 ft extendable aerials to 
monitor radio signals from the milky way, 
other galaxies, the Sun, Jupiter and the 
Earth. Cost, $ 22M. 
Small astronomy satellite (SAS): 330 -lb 
earth orbiting satellites (1970 and 1971) to 
search for X-ray, gamma ray and u.v, 
sources from inside our galaxy. Cost, 
$ 37M. 
Small scientific satellite: To be placed in 
earth orbit in 1971 to study magnetic 
fields, auroral phenomena and charged 
particles. Cost, $ 7M. 
Synchronous meteorological satellite 
(SMS): Will continuously observe the 
atmosphere; launches in 1972 and 1973. 
Cost, $ 30M. 
Viking: Unmanned Martian landing and 
orbiting spacecraft. The craft will divide 
into two when in orbit of Mars and one 
section will land on the planet. 
Photographs, as well as biological and 
chemical data, will be transmitted from the 
surface of the planet. An attempt will be 
made to find evidence of life. Launch 
1975. Cost $ 850M. 

ATS -F to be launched in 1973 will take on the shape shown in the photograph once 
out in space. One of its tasks will be to relay educational television programmes to 
India. In addition the satellite will relay weather data from Nimbus satellites to 
ground stations and will carry out experiments in air traffic control on congested air 
routes. 
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Letters to the Editor 
The Editor does not necessarily endorse opinions expressed by his correspondents 

`Linear Scale 
Millivoltmeter' 
I congratulate A. J. Ewins on the design of 
his linear scale millivoltmeter (W. W. Dec. 
1970) which represents a very worthwhile 
improvement over Waddington's original 
circuit. Even with the circuit modified as 
described for use with a 100,uA meter 
movement, the improvement in linearity is 

most valuable. 
One useful further modification which 

may be of interest to other readers is the 
addition of a decibel range to the instru- 
ment. For each range to be ± 10dB relative 
to the adjacent ones, the attenuator requires 
modifications to obtain 3.162:1 steps. To 
avoid the need for non-standard resistor 
values, the arrangement shown in the figure 
may be used. Resistors R, to R have the 
same values as in the original circuit, but in 
the `3.16' decade positions, an extra 1305 

To C6 

is switched into the resistor chain. The 
meter is rescaled to read 0-10 and 0-3.16 
on the voltage ranges, the ratio between 
them now being 10dB. A separate decibel 
scale is calibrated from -10 to + 2dB 
relative to 1mW into 600Q, which cor- 
responds to 775mV. This calibration may 
be achieved indirectly from the 0-10 voltage 
scale by the use of the following table. 

dB V dB V 

-10 2.45 - 3 5.48 

-9 2.75 - 2 615 
-8 3.08 - 1 6'90 

- 7 3.46 0 7.75 

- 6 3.88 + 1 8'69 

- 5 4.36 + 2 975 
- 4 4.89 

In this way a total decibel range of - 70 
to + 50 may be obtained, which is very 
convenient for plotting frequency response 
curves. 
D. J. FARMAN, 
University of Durham, 
Durham City. 

Compression chambers 
behind horn drivers 
In the article `Low-cost Horn Loudspeaker 
System', May 1970 Wireless World, `Tone - 
burst' seems mystified about why adding 
and tuning a compression chamber behind 
the driver should make such an improve- 
ment in the bass performance. In the 
absence of his data regarding design flare 
rate, total horn length and driver, we can 
only speculate from this side of the Atlantic 
regarding an explanation for the observed 
improvement. 

Probably the mechanism is that of 
`reactance annulling' as described by D. J. 
Plach and P. B. Williams in the February 
1955 Radio -Electronic Engineering. A 
more theoretical treatment is given by 
D. J. Plach, `Design Factors in Horn -Type 
Speakers' Journal of the Audio Engineering 
Society, October, 1953. 

The basic mechanism is rather simple 
to descibe. Within an octave below and 
above the horn cut-off frequency (deter- 
mined -by the flare rate) the horn presents 
an `inductive' mechanical impedance to 
the driver as well as a `resistive' portion 
which falls rapidly as frequency decreases 
in this region. This inductive portion of 
the horn load can be `annulled' or tuned 
out by proper choice of a `capacitive' effect 
which is the compliance of the driver 
suspension. If the driver is of the 'high 
compliance' type, the effective compliance 
is too high and can be lowered by a sealed 
chamber behind the driver. As a rule of 
thumb, the resonance of the combined 

driver and chamber (less horn) should 
be two to four times the cut-off frequency 
of the horn. That is, a horn with a 30 Hz 
cut-off should be driven with a cone having 
a free air resonance of 60 to 100 Hz. Most 
12 to 15 inch loudspeakers have free air 
resonance below this range and would 
need a rear compression chamber of 
several cu. ft. volume to adjust the 
resonance. Perhaps this is what `Tone - 
burst' was doing with his compression 
chamber. 
J. ROBERT ASHLEY, 

University of Colorado, Colorado Springs, 
Colorado. 

That a finite length acoustic horn in practice 
delivers appreciable sound output (i.e., it 
has a non -zero impedance) below its cut- 
off frequency has been noted by many 
authors.1-3 An article by "Toneburst"3 in 
the May 190 issue is one of the most recent 
ones again noting this fact. However, in 

that article, "Toneburst" quoted Paul 
Klipschl as saying "... It must be concluded 
that the computed horn impedances are 
only qualitatively correct for frequencies 
within an octave of the low frequency cut- 
off." This statement refers to the condition 
of an acoustic horn having a zero impedance 
at and below its cut-off frequency. Shortly, 
after making the above quote, Klipsch4 
showed that this was an erroneous condi- 
tion and that the theory in fact does predict 
a non -zero impedance (i.e., finite sound out- 
put) of and below cut-off. Here is a short 
exposition of Klipsch's work. 
Theoretical development. The acoustical im- 
pedance, ZA1 of an exponential horn is 

given by Olson' as 

pc 
ZA1 = 

S 
x 

1 

JS2ZA2[cos (bL +0)]+jpc[sin (bL)]l 

1pc[cos (bL- O)] +jS2ZA2 [sin (bL)] j 
where 

Sl = 
S2 = 
L= 

ZA2 = 

B= 
a= 
m = 

J.c = 
c= 

b= 
k= 
.1= 
P= 

the area of the throat in cm2 
the area of the mouth in cm2 
the length of the horn in cm 
the acoustical impedance of the 
mouth in acoustical ohms 
tan -1 (alb) 
m/2 
the flare constant of the horn = 
4aff/c 
the cut-off frequency in hertz 
the velocity of sound in the medium - 
in air it is 3.45 x 104 cm/sec. 

.14k2 - m2/2 = 27t\/f 2 f42/c 

c/f 
the density of the medium-for air 
it is 118 x 10-3 gm/cm' 

= 
Performing. some mathematical manipula- 
tions, a normalized throat impedance can 
be written as 

ZA1' = 
ZA2'[b-a tan (bL)]+jk[tan (bL)] 

[b + a tan (bL)]+jkZA2'[tan (bL)] 
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where 

ZA1 ZA1'= 
1 

pc 
Z = 

SI 

ZA2 

Z2 

pc Z2=S 
z 

If we take limit ZAI', then equation (2) be- 

comes indeterminate. By applying the well 
known L'Hospital's Rule of Calculus, the 
normalized throat impedance at the cut-off 
frequency (b = 0) is 

ZA2'(1-aL)+jkL 
f (1+aL)+jkLZA2' 

It is immediately apparent that this value of 
ZA1' is definitely non -zero. 

Two further points are that: (a) below 
cut-off, b becomes imaginary and tan (jx) 
= j tanh (x) in equation (2) and (b) the 
mouth impedance, ZA2', is that of a piston 
of equivalent radius R vibrating in a hole 
in an infinite baffle.' 

ZA1' 

A practical example. To illustrate graphic- 
ally, a horn with an f2 = 107.5 Hz, m = 
0.0392, L = 14 in, Si = 128 in2 and S2 = 
550 in2 was investigated. Fig. 1 shows how 
the resistance (R) and the reactance (X) of 
ZA 1' vary with frequency. The dotted lines 
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Fig. 1. Throat impedance versusfrequency. 

200 

represent the erroneous condition of zero 
impedance at and below cut-off. 

Klipsch8 went on to indicate that the 
reactance curve, X, of Fig. 1 should be off- 
set by a combination of the diaphragm sus- 
pension stiffness and an enclosed air cham- 
ber behind the diaphragm. "Toneburst" 
found that an air chamber reinforced the 
bass frequencies that were otherwise of 
small amplitude. 

SAMUEL A. GUCCIONE, 
Arnold, 
Maryland, U.S.A. 
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The author replies: 
I have not been in any doubt about the 
function of the chamber behind the 
driver. Indeed in the original paper of 1941 
Klipsch says quite succinctly "The air 
chamber behind the diaphragm is designed 
to offset the main reactance of the throat 
impedance at low frequencies". My interest 
and surprise does not lie in this. 

Perhaps I should have presented the 
theoretical foundations of the experimental 
approach a little more squarely in the 
article, but I believe that all the necessary 
clues are provided in the three introductory 
paragraphs. 

We are used to seeing flat response 
curves for amplifiers. We expect the power 
output of a good amplifier to be absolutely 
steady through the whole audio spectrum- 
say from 20Hz to 20kHz. It is quite wrong, 
however, to believe that such a flat 
frequency/sound-power curve should be 
expected of a loudspeaker. 

In a previous article* I reproduced data 
originally published by Weiner showing 
sound levels reaching the listener's ears 
from a level -output source 45° to the left 
or right of the listener. At 200Hz the 
sound intensity was the same at both ears 
but at 3kHz the level was up by 5dB at one 
ear and down by 10dB at the other. 
Since (as was also stated) stereophony 
does not seem to depend on time delays 
for frequencies above 1kHz, but rather on 
relative intensities, we can draw three 
very important conclusions. 

1. Absolutely flat response from the loud- 
speakers at frequencies above 1kHz is ideal, 
but failing this identical response curves 
(assuming correct dispersion and nothing 
worse than falling treble output with rising 
frequency) will give a completely stable 
stereophonic image in an' ideal listening 
room. 
2. The response curves should be nearly 
flat from 1kHz down to about 200Hz. 
3. As the frequency drops below 200Hz 
a flat response becomes less and less 
important and may be judiciously traded 
for extended bass performance, reduced 
enclosure size, or both. (Note that the 
variations described are of amplitude 
not phase. Extending the bass by phase 
reversal, i.e. by a transmission line or by 
bass reflex techniques, audibly adulterates 
the signal.) 

The experimental approach lay in 
shortening the folded -horn bass enclosure 
and thus allowing the amplitude variations, 
due to impedance changes in the horn, 
to reach a level of ± 6dB at the bottom 
of the range. Variation in the output of the 
horn driven by the FR4 is less than ± 1dB 
up to about 4kHz where the horn gradually 

* "Towards True Stereophony", Wireless World, 
Sept. 1969. 

loses its "grip" on the driver cone and the 
response begins slowly to decay. 

I hope this brief account clarifies the 
matter. How corner placing allows such 
bass performance is still a mystery. 
`TONEBURST'. 

Audio Fair Report: 
putting the record straight 
I was glad to see the report on the London 
Audio Fair in the December issue, 
especially from a very observant technical 
angle, which after all is what the show 
is all about. 

In the interests of fairness however, I 
would like to refer to, and possibly clarify, 
a couple of points made in the item on JBL 
loudspeakers. The writer says 'the sound 
level was too high-we were assured this 
was necessary to prove their superiority'. 
Unfortunately, all too often, a speaker 
which has a very even response and clean 
sound of listening levels, has a hopeless 
overload factor, and is incapable of 
following really fast transients at high levels. 
Conversely, a speaker which does cater 
for higher listening levels and subsequent 
high transients, is incapable of maintain- 
ing an even response at low listening 
levels. Had your reporter stayed a little 
longer, he would have heard an alternating 
demonstration of low-level choral and 
orchestral work, and some "clean feed" 
recordings played at high level, to 
demonstrate the speakers' efficiency, 
and ability to maintain linear cone 
excursions during really sharp transients. 

Similarly, your writer states "Bass and 
treble lift seemed a permanent amplifier 
setting". Can I assume this to be a 
compliment to the speakers' performance? 
I don't think so. I can only assume your 
reporter glanced at the vertical faders on 
the JBL Graphic Controller, and seeing 
them in the 'half way up' position, assumed 
this to be a permanent bass and treble 
setting. Perhaps I can clarify this also. 
The faders, as with all graphic control 
equalizers, in the midway position, are set 
at `flat'. 

As a final point, your writer followed 
up this item with an excellent note on h.f. 
dispersion-a very much neglected subject 
in this field. Whereas he mentions the polar 
diagram in Fig.1(b) belongs to the B&W 
Model 70, the unnamed polar diagram in 
Fig.1(a) entitled 'A well designed radial 
horn', bears a striking resemblance to the 
polar diagram of the JBL 2350 radial 
horn*. 
S.J. COURT, 
Feldon Recording Ltd, 
London, W.I. 

* We should have acknowledged JBL as the source 
of the diagram although, in fact, there are ways other 
than that used by JBL of designing a radial horn 
to provide the correct dispersion.-ED. 
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Circuit Ideas 

Follow -and -hold circuit 
There are certain measurement situations 
where it is advantageous to have a 
circuit which follows an input voltage 
signal until instructed to hold the 
instantaneous level. In the circuit 
presented Tr, is an f.e.t. switch and 
Tr, a source follower. When Tr, is 

'on' the very high open -loop gain of 
the operational amplifier ensures that the 
output voltage is equal to the input to 
within the input off -set of 5mV for a 
741 or 709 type amplifier. On application 
of the hold instruction, Tr, switches 
`oft', isolating the source follower and 
leaving a voltage Vg, stored on C such 
that the output remains at the instant- 
aneous value it occupied when the 
`hold' instruction was given. It is 

necessary to clamp the operational 
amplifier output by means of zener 
diodes D, and D2 (each 5.1V) to ensure 
that Tr, cannot be turned on due to the 
amplifier saturating negatively when 
open -loop. Transistors Tr, and Tr, 
(general purpose types) enable the hold 
instruction to come from d.t.l. or t.t.l. 
circuitry. Tr, and Tr2 are n -channel 

In O 

junction fe.ts, e.g. MPF102. Very long 
holding times may be achieved by 
choosing low -leakage f.e.ts for Tr, and 
Tr2 or increasing the value of C. 
High-speed operation is possible if the 
operational amplifier is a high-speed 
device. With the components shown the 
output impedance is approximately 
2kQ and input impedance 400k9. It 
is possible to introduce some gain, 
Rf/R;,, by having a resistor R f in the 
feedback loop and a resistor Rt at 
the non -inverting input, as in standard 
operational amplifier practice. 
J. F. ROULSTON, 
Edinburgh. 

Sensitive + voltage trip 
The gain of the amplifier can be varied 
widely by the potentiometer to produce 
a saturated output for a wide range of 
input voltages. Once tripped, the 
amplifier state is held by the feedback 
circuitry, until reset, providing the over - 
voltage has been reduced or removed. 

Follow +0.4V 

10k 

Tri 

L'\ 

OV 

Tr2 

2,200p 

r3 

4îk 

+15V 

O Out 

2N3'05 

10k 

2N 3703 

Relay 
coil 

10k 

Reset 

With components shown, the trip 
voltage ranged between ± 50mV and 
± 5V. The max. and min. trip voltages 
are directly proportional to the input 
resistors. Both resistors must have the 
same value. The transistors may be 
powered from the same supply as the 
integrated circuit, and this supply need 
not be highly stabilized. The resistor 
in series with the relay coil is for current 
limiting, if necessary. 
N. NICOLA, 
Geneva. 

Decades of resistance 
The figure shows a way of obtaining 
decade resistance ranges, using only 
four resistors and a double -pole ten - 

4 

50^ --. -- 
40- 
30 

O 

position switch. To obtain higher decades, 
_1s V resistors should be increased by powers 

of 10. 
J. JOHNSTONE, 
Hanley, 
Stoke-on-Trent. 
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Loudspeaker Stereo Techniques 
How to combine left and right signals and get the message from the 
medium 

by E. J. Jordan 

I think to start with it is pertinent to ask 
'why stereo?'. As is often the case in the 
design of loudspeaker systems the primary 
aim may appear somewhat cloudy. One 
advantage of stereo is that two 
loudspeakers are sold instead of one, 
which is very much in the interests of 
many people. But what are the 
performance advantages of stereo 
reproduction? It may be suggested that 
lateral location of the various instruments 
or voices in music becomes possible, but 
on this point it is worth noting that one of 
the difficulties associated with concert hall 
design is to provide a sound stage which 
minimizes lateral spread, and such spacing 
as there is only comes about due to the 
problem of having to accommodate possibly 
100 or more instruments (and many of 
them large) on the sound stage. Obviously 
they should not be too deeply ranked, other- 
wise the sounds from the front will mask 
those from the rear and there may also be a 
time delay problem. On the other hand it 
would be equally unsatisfactoryto stretch an 
orchestra out in a horizontal line so that 
sounds came to us from widely different 
directions. Orchestral layout must aim to 
bring out the full quality of each individual 
instrufnent whilst maintaining a balanced 
harmonious whole. 

Having said this it is a double paradox 
that so often in stereo reproduction 
attempts are made to spread the sound out 
over the greatest possible width, whilst 
using conventional loudspeaker arrange- 
ments that are intrinsically incapable of 
doing this. It has become apparent to me 
that in so many aspects of sound 
reproduction, considerable time, money 
and effort are directed towards ends which 
are neither possible nor even desirable. 

Certain types of programme, such as 
opera, can benefit from a wide sound 
stage, particularly where movement on the 
stage is to be portrayed; and this provides 
us with one advantage of stereo. However, 
the effective stage width must be 
appropriate to the programme and to the 
listening area. I personally do not like to 
hear a violin solo spread over the same 
area as the full chorus in Aida-or vice 
versa. 

Which leads us to the second and more 
important performance advantage of 
stereo, which is to provide an appropriate 
sound stage: not to squirt sound from the 
left and right, but to provide a sound area 

commensurate with the programme. A 
single loudspeaker can do this adequately 
for an unaccompanied voice or small 
instrument provided that there is little 
reverberation. This situation normally only 
applies to news bulletins. For all other 
programme material good stereo provides 
a considerable enhancement of realism 
which cannot be secured merely by using 
two spaced loudspeakers in mono. 

The reader will have appreciated by 
now that the advantages of stereo 
reproduction are purely subjective; 
accordingly this article is primarily a 
description of some of the many 
experiments that I and my colleagues have 
conducted over the past few years, and the 
observations made therefrom. 

A third important advantage of stereo 
reproduction is that it separates the 
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sounds of instruments playing together. 
Now I am not referring here to apparent 
physical separation in the sense of 
spreading apart but to the discrete identity 
of instruments, even when closely 
grouped, allowing the individual music 
lines to be heard more clearly. This is due 
to the fact that binaural hearing is far 
more selective than monaural when 
dealing with a multiplicity of sound 
sources. The dramatic demonstration of 
this is to listen to someone speaking in a 
noisy environment first using both ears 
normally and then with one ear covered. 
The immediate impression with one ear 
covered is that the wanted sound is being 
masked by the noise whereas the use of 
both ears results in a far higher degree of 
separation of the speaking voice and the 
other sounds, and higher definition. 

Image 

0 0 0 
e Listener 

R H 
Loudspeaker 

O 

O 

Figs 1-5. Listening effects produced using two loudspeakers connected to a twin -channel 
amplifier switched to 'mono'. The positions of listener and balance control are varied. 
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To sum up then, stereo reproduction 
can offer the following performance 
advantages: 

(1) the provision of an appropriate 
sound stage width; 

(2) enhanced separation of sound detail; 
and 

(3) the effect of sound source 
movement. 

These are in what I consider to be their 
order of importance. 

Throughout this article I shall only 
consider two -channel stereo. First, we are 
normally equipped with only two ears and 
can therefore deal with only two bits of 
audio information at any one instant. 
Secondly, any advantage of multi -channel 
stereo can be secured with two channels at 
less cost by improved loudspeaker 
techniques which will be discussed later. 
(The use of four channels to give 
reverberation effects is another matter 
entirely and will be dealt with in a 
subsequent article-the editor permitting.) 

Basic arrangement 
The simplest and almost universally 
adopted loudspeaker arrangement for 
stereo is the use of one loudspeaker for 
each channel positioned to the left and 
right of the required sound stage. Such a 
situation is shown in Figs. l to 5. 

To study how these and other 
configurations work, two loudspeakers 
were connected to the left and right 
outputs of a stereo amplifier which was 
switched to the mono position. Each 
loudspeaker thus received the same signal 
which could be varied in relative intensity 
between the loudspeakers by varying the 
balance control from centre to half right 
and half left. For these tests the 
loudspeakers were placed face upwards to 
eliminate polar effects. 

In Fig. 1 with the balance control 
central and the listener on the centre line 
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Figs. 8 and 9. Images produced by the arrangement of Fig. 7 for an off-centre listener. 

facing forward, there is a sharply defined 
image straight in front of the listener. If 
the listener, however, swivels his head, the 
sound image will tend to move in the 
direction he is facing. (By shaking his 
head vigorously, he can shake the entire 
orchestra -rather like the effect with 
headphones. Returning now to the 'eyes 
front' condition and swinging the balance 
control, the image will retain its sharpness 
and move left or right accordingly. So far 
so good, we have a working stereo 
system just so long as your head is held 
in a clamp. 

Setting the balance control back to 
centre and moving the listener just off 
axis, has the effect shown in Fig. 2, where 
we see the centre image replaced by an 
extended sound area of indeterminate 
position between the nearest loudspeaker 
and the centre. 

Moving the listener further off axis with 
the balance control still central gives the 
situation in Fig. 3 where most of the sound 
image is centred around the nearest 
loudspeaker with just a hint of pull to the 
centre. This is known as the Haas effect 
and also explains why two spaced 
loudspeakers in mono will not give an 
increase in the size of the sound stage. 
Keeping the listener in this position and 
moving the balance control half left (in 
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Fig. 6. The type of polar characteristic required for optimum stereo performance. 
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Fig. 7. The optimum stereo condition. The polar lobes cross in front of the 
main listening area 

this case) not surprisingly concentrates the 
image solidly around his nearest 
loudspeaker as in Fig. 4. 

Moving the control half right, however 
(Fig. 5), produces a completely 
indeterminate image extending from one 
loudspeaker to the other. 

It is obvious from these experiments 
that for any listener position other than 
forward -facing on centre, the reproduction 
of a stereo signal by this system is quite, 
unsatisfactory. It is appreciated that by 
gimmick recording techniques some 
sounds may emanate from the remote 
loudspeaker but the image in between the 
units will remain distorted. 

Improved results can be secured by the 
use of loudspeakers having forward polar 
lobes. The loudspeakers should not be 
highly directional and a very suitable 
characteristic would be to have a 
difference of about 6dB at 15kHz between 
the response on axis and 3(P off axis. A 
frequency response curve of the preferred 
type is shown in Fig. 6. The optimum 
stereo results are secured when the axis of 
the polar lobes crosses in front of the main 
listening area (Fig. 7). If we now place our 
little man back in the centre of the 
listening area he will experience exactly 
the same situation as depicted in Fig. 1. In 
fact, this will be true for any symmetrical 
arrangement of identical loudspeaker 
systems. It is when our man moves off 
centre that the trouble starts, and what we 
are trying to do is establish a two -channel 
stereo system which will work for all 
listening positions. 

With the loudspeakers arranged as in 
Fig. 7,and the balance set centrally, our 
off-centre man will observe a somewhat 
extended image but at least it will be 
situated more or less centrally (Fig. 8). 
(Compare with Fig. 3.) 

If the balance control is swung half left 
a more sharply defined image will 
approach the left-hand loudspeaker. If it is 
swung half right our listener, still to the 
left, will `observe' a broad image between 
centre and the right-hand speaker (Fig. 9). 
This is still far from ideal but nevertheless 
it is considerably better than the effects in 
Figs. 4 and 5. 

An additional problem arises in the 
crossed polar system when broad images 
occur: there is apparent sound movement 
within the image which is frequency 
conscious, but this is usually the least 
disturbing problem. 

A programme source in which there is 
considerable movement exposes a further 
drawback of the basic two -loudspeaker 
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arrangement and this can be illustrated by 
the use of one of the `passing express train' 
types of recording. One assumes that the 
train did in fact go straight past the 
microphones in the first place but all 
arrangements similar to those described so 
far give the impression that the train 
passes on a curved track as indicated in 
Fig. 7. 

It is thus theoretically possible to 
provide perfectly adequate stereo from 
two channels. However, the arrangements 
normally used can provide considerable 
image distortion. This can be minimized 
by optimizing the polar characteristics of 
the loudspeakers. If the loudspeakers tend 
to be either omni-directional or on the 
other hand extremely directional, then the 
image distortion may be so bad as to 
render the additional cost of stereo over 
mono quite unjustifiable. 

Image distortion is also worsened by 
trying to achieve too wide a sound stage, 
i.e. having the loudspeakers too far apart 
relative to the listening position. 

Centre loudspeaker system 
I first encountered the use of a centre 
speaker many years ago demonstrated by 
Hugh Brittain. He had a large G.E.C. 
Periphonic system each side of a stage and 
a small forward -facing system in the 
middle. The middle speaker was fed with a 
sum signal from each channel attenuated 
by 20dB and could be switched in or out. 
Listening in the centre position it was 
barely possible to tell whether the middle 
speaker was on or off. Moving to the side 
with the centre speaker off produced the 
usual shift of the entire image to the 
nearest loudspeaker. Switching in the 
centre loudspeaker expanded the image 
right across the full width of the stage with 
good image location. 

Fig. 10 illustrates our experiments on 
these lines. In this case the two side 
loudspeakers were turned inwards by an 
angle of about 30°. The centre unit faced 
upwards and was fed from both channels 
at full level. This resulted in an effective 
gentle top roll -off above about 3kHz. With 
the listener in his usual off-centre position 
and the balance at centre, an almost 
perfect central image was secured. With 
the control set half left or half right, fairly 
well defined images were secured in the 
appropriate positions. It was very 
refreshing to be able to walk across the 
full sound stage and find that all the 
images remain stationary and well formed. 
It was interesting to note that the passing 
express on this system went straight. 

A game that two can play 
A very entertaining evening can be spent if 
you get your hi-fi friend to bring his 
loudspeakers to your house. (Naturally his 
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Fig. 10. Adding a centre speaker. 

equipment is not quite up to your 
standards so he will only have bookshelf 
units.) Each of these is then connected, via 
very long leads, in parallel and in phase 
with your own systems. You can now play 
for hours with various juxta-positions of 
all four loudspeakers and the various 
effects obtained can be quite startling. You 
can 'do your thing' and get `high' on a 
plasma of sound; and at the culmination 
you can shake your heads vigorously and 
splatter the sound all over the walls. 
(Marijuana has nothing on this.) Having 
settled down, however, the effects of 
placing the two `visiting' loudspeakers in 
the centre back-to-back will bring about a 
remarkable improvement in the stereo 
effects. Quite seriously, these experiments 
are well worth trying. 

An arrangement sometimes used on 
grounds of economy is a large centre 
speaker handling the bass of both channels 
with the middle and high frequencies 
handled by small left and right `outrigger' 
units. But if the crossover frequency is too 
high or the crossover too sharp, the 
imagery will be distorted as in the case of 
the basic two -loudspeaker system and the 
bass will be disembodied. 

Reflected stereo system 
A variation of the centre loudspeaker 
technique which possesses certain 
additional advantages is the reflected 
system. The arrangement is shown in Fig. 
11 where two loudspeaker systems are 
placed back-to-back facing two reflectors. 
It is necessary for the polar characteristics 
of the loudspeakers to be similar to those 
described for Fig. 7 and it must be 
stressed that the arrangement is not 
satisfactory with polar responses markedly 
different from these. The reflectors should 
be inclined inwards at an angle of about 
6(P. The surface of the reflectors should be 
as hard as possible, glass or Formica 
covered timber is ideal, and they must be 
substantially flat. Any attempt to broaden 
the coverage by curving the reflectors will 
destroy the stereo effect. The arrangement 
as described can provide full room 
coverage in any case. The spacing of the 
reflectors and their area is not critical. It 
can be seen from the diagram that due to 
the positions of the reflected loudspeaker 
images, the effective sound stage width is 
nearly double the actual distance between 
reflectors. A typical spacing between 
reflector and loudspeaker might be 3 to 4ft 
in which case the "width of the listening 
area will be 6 to 8ft and the effective 
stage width 12 to 16ft. As a guide to 
reflector area, if the spacing is 3ft then the 
area should not be less than about 3ft2 with 
the smallest dimension not less than Ift. 
These figures are taken pro rata for other 
spacings. 

o 

Virtual 
loudspeaker 

Loudspeakers 
back to back 

' Reflecto 

Virtual 
loudspeaker 

----Reflector 

Effective sound stagewiath 

Fig. 11. A reflector system providing a 
virtual sound stage wider than the spaced 
reflectors. 

The stereo performance of this 
arrangement is very good, being almost 
identical with that shown in Fig. 10. It has 
the additional advantage that only two 
loudspeakers are required. The cost of the 
reflectors is low and may be offset by the 
fact that one double enclosure may be 
used for the loudspeakers instead of two 
separate ones. In spite of the fact that all 
very low frequencies will be coming from 
the centre, this is not apparent when 
listening. The reflectors in any case will 
start to become operative only above 
about 200Hz. A considerable increase in 
extreme bass efficiency is provided by the 
mutual coupling between the units. 

All in all this technique provides a neat, 
practical and economic solution to the 
problems of stereo reproduction. From the 
point of view of room décor the reflectors 
may be made appropriately decorative, 
fitted on simple stands and put away when 
not in use. The space between the reflectors 
and the loudspeakers may be used, 
provided no large object is placed in line 
of sight on the loudspeaker axis. A 
standard lamp, plants, coffee table or a 
small chair may be accommodated or 
even a bookcase, provided it does not 
project into the `beam' of the system. 

An integrated radiogram 
Not long ago I conducted an interesting 
exercise to see if a fully integrated stereo 
hi-fi radiogram could be successfully made 
using the reflector technique. The carcass 
of the system was provided by two 
back-to-back double loudspeaker systems 
spaced about four feet apart. The 
enclosures were of the hybrid type and the 
tunnel structures extended across the 
four -foot space and formed `girders' upon 
which the equipment was mounted. One of 
the obvious problems was to prevent 
feedback from the speakers to the pickup 
without overloading the excellent bass 
response. This was achieved by . a 
mechanical filter upon which the entire 
record-player was mounted. 

Full delay -line system 
A delay -line system is costly but 
nevertheless represents, in my opinion, the 
most advanced loudspeaker system at 
present possible both in quality of 
reproduction and in stereo performance. 
In view of the degree of the design 
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flexibility available, it is very desirable to 
design these systems individually to match 
the room in which they are to be used 
both aesthetically and acoustically. 
Basically the system comprises a 
continuous line of loudspeakers extending 
the full width of the required sound stage 
and the left and right channels are fed in at 
each end (Fig. 12). The loudspeakers are 
interconnected to form a delay line. The 
simplest arrangement is shown in Fig. 13. 

In practice, of course, provision has to be 
made for impedance matching. To make 
the continuity of the sound source as 
complete as possible the loudspeaker units 
should face upwards or downwards so 
that their axes are at 90P to the listener 
with the exception of the extreme end units 
which should face inwards. The effective 
polar response of these can be controlled 
by choice of delay components to optimize 
stereo performance. We naturally wish to 
avoid the hysteretic distortion normally 
associated with inductive crossover 
components and therefore only air cored 
inductors should be used and resistors if 
necessary. Development work on purely 
acoustic delay components is at present 
under way. Actual component values and 
the dimensions and layout of these 
systems are determined by the particular 
environmental requirements. 

The stereo performance of the system is 

virtually perfect: well-defined images are 
produced which are precisely located and 
location remains quite independent of the 
position of the listener even if he stands at 
the end looking along the system. (To 
stand in this' position with an express train 
rushing towards you is frighteningly 
realistic.) On the score of cost this would 
be in the region of £400 for a loft stage 
which does not make it the most expensive 
loudspeaker in the world by any means, 
especially when it is pointed out that this is 
only £200 per channel. It is interesting, 
therefore, to see how this system compares 
with others in this price bracket. I have 
already made my stand clear in the first of 
these articles regarding the advantages of 
the full -frequency range single -cone 
moving -coil approach over crossover 
systems, so we will not cover that ground 
again. We have just qualified the stereo 
performance as being vastly superior to 
basic two -speaker system techniques. So if 
we are going to pay £200 for a 
conventional loudspeaker, such as a large 
horn -loaded system, what in fact are we 
paying for? The answer and remaining 
consideration is power bandwidth. On this 
score it is worth noting that a loft 
delay -line system would have a very high 

LH O 
Input p 

efficiency at low frequencies (approaching 
20 times that of a single cone unit) and 
would handle up to 300 watts input power. 
The available sound power would 
therefore be extremely high; of the order 
of one acoustic watt. This is about 500 
times higher than the power required to 
reproduce a full symphony orchestra in a 
2000 ft3 lounge. 

A delay -line system need not take up 
very much space. A convenient 
configuration might take the form of a 
'shelf' approximately 15in. wide and 8in. 
deep, running along one wall. The top 
surface of the shelf would be free for use 
with most of the loudspeaker units 
mounted on the underside (Fig. 14). As we 
have already pointed out, the delay -line 
system allows great flexibility of design. 

Reflector delay -line system 
As we have seen, the use of reflectors can 
produce a very wide sound stage-wider 
than the room if required-and for this 
reason reflectors may be used in 
conjunction with a full delay system. Of 
more interest, perhaps, is the fact that with 
the use of reflectors the delay line may be 
shortened with only a small deterioration 
in stereo performance and a considerable 
reduction in cost. An arrangement which 
has been satisfactorily used is shown 
diagrammatically in Fig. 15. A system like 
this would cost basically about 
£180, or £90 per channel. The total power 
handling capacity would be 120W and the 
low -frequency efficiency would be well 
above average. The available low - 
frequency power would be 64 times that of 
a single unit or about 0.13 acoustic watts. 
Using a system like this in the library of a 
large country house, an effective sound 
stage of 40ft was readily achieved with 
good location throughout this area. It was 
wonderful for listening to grand opera. 

Conclusions 
I feel that the loudspeaker industry as a 
whole has shown insufficient regard for 
the requirement of stereo, whilst on the 
other hand some of the record companies 
have messed things up with multi -channel 
computerized gimickry. The result is a 
squirt to the left of us and a squirt to the 
right, with a muddled bubble bubble in the 
middle. (Tongue twisters please note.) 
Given an optimized polar characteristic 
and correct placement, the basic 
two -loudspeaker system will work 
sufficiently well to justify the additional 
cost. With very little additional effort these 
may be placed back-to-back in conjunction 
with reflectors to achieve .a very marked 
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Fig. 12. A continuous line of speakers. 
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Fig. 13. Introducing delays to blend polar characteristics. 
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Fig. 14. Impression of how a full delay 
system might be fitted on a wall. 
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Fig. 15. A shortened delay line system 
also employing reflectors. 

improvement. If cost is not a primary 
consideration, then one of the delay line 
techniques may be used with or without 
reflectors to provide an ultimate in sound 
reproduction by today's standards. 

A few times I have used the expression 
`available sound -stage width', and to avoid 
confusion I should point out that there is 
no disadvantage in making this as wide as 
possible, provided the image location is 
good. In this case if the programme 
requires only a restricted stage, then this 
should be evident in the signal information 
and the programme material will restrict 
itself near to the centre of the available 
sound stage. Some programme material 
does benefit from a wide stage, in which 
case it is nice to have it available and to let 
the programme (by the grace of the 
recording engineer) determine its own 
width. 

Printed -circuit Boards 
Wireless World Colour TV Receiver. We are 
informed by D -B -S Electronics, The Parade, 
Cadnam, Hants, that they can supply printed - 
circuit boards for this receiver. One for part of 
the colour circuitry measures only 2+ in. by 
9+ in. The layout is different from the original, 
but the board is drilled and the R and C numbers 
are marked on it. 

Capacitor -discharge Ignition System. D. E. 
Bolton, of 61 Cuckmere Road, Seaford, Sussex, 
has produced printed -circuit boards for the 
capacitor -discharge ignition system designed 
by R. M. Marston and published in January 
1970. Boards are available for both negative 

and positive earth versions at a cost of 25s 
(£1.25). This price includes postage, circuit 
diagrams, a list of components and suppliers, 
and practical construction tips. 
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Stereo Decoder using Sampling 
A design using sample -and -hold techniques to obtain good channel 
separation, low distortion and low sub -carrier breakthrough 

by D. E. O'N. Waddington, M.I.E.R.E. 

Inspired by an article, "Synchronous detector uses switching tech- 
niques" by R. Glasgal published in The Electronic Engineer of April 
1968, I have designed a new decoder circuit using sampling. This 
circuit has several significant advantages over my design of three 
years ago' : the sub -carrier filtering is far more efficient so that the 
breakthrough is negligible; it is very much easier to set up and far 
less critical (actually the number of pre-sets has been reduced from 
five to three); and the gain of the decoder is the same with either 
mono or stereo. This last is particularly important now that the 
B.B.C. sometimes broadcasts alternate stereo and mono items in 
the same programme. 

Principle of operation 

The starting point for the design lies, naturally enough, in the basic 
equation for the composite stereo signal. This may be given as 

instantaneous value I = 0.9 
[A 

B+A-2B sin 2 cot] +0.1 sin wt 

where 
w/21í = 19000 Hz 

A = left audio -frequency signal 
B = right audio -frequency signal. 

For the purpose of this analysis this can be reduced to 

A2B+AZB 
sin 2cot 

= 2[A+B+(A-B) sin 2 wt]. 

If this equation is solved for the limiting values of sin 2 wt (i.e. 
when sin 2 wt = + 1 and sin 2 on = -1 it will be seen that Y = A 
for the former and t = B for the latter. Thus by sampling at the 
correct instants, theoretically, the A and B signals can be recovered 
with no cross -talk at all. This process is illustrated in Fig. 1. In 
practice it is not possible to take an infinitely narrow sample in 
exactly the correct phase. In order to estimate the effects of incorrect 
phasing, the equation can be solved for other values of sin 2 wt. The 
results of this calculation for values of sin 2 wt between 60' and 120° 
is shown in Fig. 2. It will be seen that for a phase error of ± 20°, the 
amount of unwanted signal will rise to 30 dB below the required 
signal. Thus it is not essential to set the phase exactly in order to 
obtain adequate channel separation. The effects of sampling period 
are more difficult to assess accurately but it is safe to assume that if 
the sample is less than 10°, sufficient channel separation will be 
obtained. 

In order to implement this method of decoding, the following 
steps are necessary. 
1. Extract the 19 kHz pilot tone from the composite signal. 
2. Generate sampling pulses synchronized with and having the 

correct phase relationship to the incoming pilot tone. 
3. Sample the multiplex signal. 
4. Filter out the unwanted signal components. 
5. Apply de -emphasis. 

In practice it is necessary to use even more steps as examination 
of the block diagram, Fig. 3, will show. In particular, the sampling 
pulses are generated from a continuously running oscillator. This 
avoids the need to switch any circuits on or off when a stereo signal is 

19kHz pilot tone 

L.H. sampling signal 

R.H. sampling signal 

Multiplex signal 
showing sampling 
points 

L.H. samples 

R.H. samples 

111111111111 
I111IIIII111 

,IIIIII a . ai II /I 
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J , 

. ; 
. . 
. . 

Fig. 1. Method of extracting the left- and right-hand channel 
information from the multiplex signal by sampling. Note: the pilot 
tone has been omitted from the multiplex signal for clarity. 
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Fig. 2. Plot of channel separation plotted against sampling instant. 
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Fig. 3. Sampling decoder block diagram. 
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Fig. 4. Limiting amplifier output. 

received and, incidentally, ensures that the gain is the same for 
stereo and mono. Another important change in the basic system is 

that the sampling gates are actually sample -and -hold gates so that 
the filtering requirement is satisfied by the de -emphasis networks. 

Pilot -tone extractor and frequency doubler 

When I started this design I thought that it would be much easier to 
construct if all coils could be eliminated. I therefore investigated the 
use of active filter networks with resistance/capacitance tuning. 
Although I produced working circuits, none of them was simple 
enough. The main trouble was that each tuned network needed at 
least two set-up controls, one for frequency adjustment and another 
for Q. Furthermore, the Q depends on amplifier gain (unless this is 

negligibly large) so that simple one or two transistor circuits are 
more or less ruled out. As a result of this investigation I decided to 
use a Q multiplier again. Thus, in Fig. 7, the signal at the output of 
the emitter follower Tr1 is split so that the composite signal is fed to 
the sampling networks and the high -frequency components only are 
fed to the transformer T1 which drives the Q multiplier stage Tr2. 

The output from this stage is fed to the primary of the tuned trans- 
former T2. At the secondary of this transformer the 19 kHz pilot tone 
is full -wave rectified and applied to the base of Tr3. As this stage has 
high gain it limits giving an output as shown in Fig. 4. This limited 
waveform is differentiated and used to lock the frequency of the 
free -running multivibrator Trs and Tr6. 

Sampling pulse generation 

While an infinitely narrow sampling pulse would be ideal, it is not 
strictly necessary, which is as well as it is not practical. However, 
it is quite practical to make the pulse duration 250 ns which is 

equivalent to 3.42° or approximately 1% of the period of one cycle 
of the sub -carrier. This gives adequate channel separation. 

The method of generation is as follows. Just prior to the genera- 

tion of a pulse, Tr4 is bottomed, Try is switched off and C11 is 

charged to the supply voltage. Now, when Try bottoms (because of 
multivibrator action) the base of Tr4 is taken negative by C11 and 
Tr4 switches off so that the voltage at its collector goes to the positive 
line. C11 discharges through R13 and, when the voltage at the base 

of Tr4 is sufficiently positive, Tr4 bottoms once more and the 
voltage at its collector goes negative again. The width of this positive 
going pulse will be approximately 0.7 CR. This process is illustrated 
in Fig. 5. The sampling pulses for the other channel are generated 
in a similar way by Tr6 and Tr7. 

Sampling gate 

The simple sampling process shown in Fig. 1 would obviously 
contain a large proportion of high -frequency components and very 
little of the wanted signal.. A better method is to use a sample -and - 
hold technique where the value of each sample is stored until the next 
one. This is shown in Fig. 6. It will be seen that the low -frequency 
component predominates and that very little high frequency is 

present. 
This is implemented as follows (Fig. 7). The composite signal 

from the emitter follower Tr1 is capacitively coupled to the sources 
of the f.e.ts. Trs and Tr9 and referenced via R4 to the positive 
line. Normally the f.e.ts. are held in the off or high impedance con- 
dition as their gates are connected directly to the collectors of the 
normally bottomed transistors Tr4 and Tr7. When a sampling pulse 
is generated by Tr4, the voltage at the gate of Trs will go to the 
positive line switching the f.e.t. to its low impedance condition thus 
allowing C12 to charge to the voltage at the source of the f.e.t. As 

the RDso of the f.e.t. will be less than 500 S2 the charging CR will 

be less than 33 x 10-12 x 500 = 16.5 ns. That is, it will be less than 
10% of the sampling pulse width so that the voltage across C12 at 
the completion of the sampling period will equal that at the source of 
the f.e.t. to within less than 1%. When the f.e.t. is switched off, C12 

will start to discharge through R24. The discharge time -constant is 

10 x 33 x 10-6 = 330 µs. Hence C12 will not have discharged by 

more than 6% before the next sample. Thus the output waveform 
will consist of a series of steps. In order not to add to the load 
across the 10 Mû resistor R24, the output is taken via a source 
follower Trio to the de -emphasis network. The sampling action is 

similar for the other channel. 

Setting up 

The effectiveness of the decoder in separating the left- and right-hand 
channels depends, naturally enough, on the accuracy with which it 
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4 263µs -s 
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+9V---- 
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Fig. 5. Format on of sampling pulses. 
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r 
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Fig. 6. Sample -and -hold technique. The samples are stored on the 

capacitors C12 and C17 which are charged or discharged according 
to the values of the samples by Trs and Tr9. 
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Fig. 7. Circuit diagram of complete decoder. Transistor types: 
Trt BCI08, 2N929; Tr2 BC109, 2N930; Tra BCY72, 2N3702; 
Tr4_7 BSX20, 2N2369; Trs_11 BF244b, 2N3819, MPF105, UC714, 
BFW10. 

and the receiver with which it is to be used have been set up. The 
setting up consists of two separate parts - 
1. tuning the receiver for correct bandwidth and optimum phase 

response 
2. tuning the pilot tone extraction circuits and adjusting the phase 

of the sampling circuits for best channel separation. 

Receiver adjustment 

This has been put first because no decoder can give good per- 
formance with a poorly adjusted receiver and also, the stereo signal 
which will then be available can be used to set up the decoder. 

For stereo reception the receiver not only needs adequate band- 
width (360 kHz approximately) but it must also have a reasonable 
phase response. The bandwidth can be checked using an ordinary 
signal generator but measurement of the phase response really 
requires more complicated test gear. Fortunately the effects of poór 
phase response can easily be seen on an oscilloscope so that the 
following procedure can be used. 
1. Disconnect the de -emphasis network from the output of the 

discriminator. (This network will not be needed again as de - 
emphasis is included in the decoder.) 

2. Connect the Y input of an oscilloscope to the output of the 
discriminator. 

3. Tune in a signal modulated with a stereo signal with information 
in the left-hand channel only. If the receiver has a.f.c. be sure to 
switch this off while tuning and to switch it on again only after 
the signal has been tuned in correctly. 

4. Examine the output from the discriminator on the oscilloscope. 
It should appear as shown in Fig. 8(a). If necessary, adjust the 
tuning of each i.f. transformer slightly to improve the oscillogram. 
Be careful not to overdo the adjustment as excessive de -tuning 
will reduce the sensitivity of the receiver. 
Note. To date, none of the published circuits for f.m. tuners 

using untuned intermediate frequency amplifiers and pulse counting 
discriminators is suitable for stereo reception. Even the circuit using 
double conversion to give a 300 kHz untuned second i.f.* has its 
problems. I have found it necessary to decouple the supplies to the 
discriminator section carefully and to include extra low-pass 
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Fig. 8. Output from the discriminator of an fm. tuner with (a) if 
ampler correctly tuned, (b) inadequate bandwidth, and 
(c) poor phase response. *E. D. Frost, "Pulse -counting F.M. Tuner", Wireless World, Dec. 1965. 
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Fig. 9. Output at 5 kHz. This picture is obtained only if the input 

frequency is coherent with the sub -carrier. 

(a) 

Fig. 10. Phase adjustment Lissajous figures. (a) 40 dB channel 
separation, (b) 30 dB channel separation. 

filtering to prevent residual i.f. components from beating with the 
38 kHz sub -carrier giving rise to "birdies" and consequent distortion. 

Decoder adjustment 

Before starting to set up the decoder it is as well to check if there is 

a reasonable hope that it will work. This can be done as follows. 

Connect the circuit to a 9 V supply. Apply a 5 kHz, or thereabouts, 
sine -wave having an amplitude of about 100 mV r.m.s. to the input 
of the decoder. The signals at the two outputs should each be less 

in amplitude by about 9 dB than the input and should appear as 

stepped waveforms (see Fig. 9). If this is correct, it indicates that 
the input-output circuits, the sampling pulse generator, and the 
sampling gates are working. 

Having ascertained that the decoder will pass a mono signal, the 

next step is to set up the pilot tone extraction dircuits. To do this, it 

is desirable to have an accurate 19 kHz source as well as a stereo 
signal. However, the decoder can be set up if either is available. 

Using an accurate 19 kHz source 
1. Connect the 19 kHz source to the input of the decoder and 

monitor the output of the Q multiplier at the collector of Tr2 

using an oscilloscope. 
2. Keeping the 19 kHz input as low as possible consistent with 

obtaining an adequate picture, adjust the core of T1 for maximum 
output. 

3. Transfer the oscilloscope input connection to the junction of the 
secondary of T2 and D1. 

4. Adjust the core of T2 for maximum output. Again keep the input 
level as low as possible. 

5. Connect the oscilloscope input to the collector of Tr6 and note 
that as the input is increased above about 5 mV, the squarewave 
`locks on'. 

6. With this `locked' condition, adjust R30 so that this squarewavé 
has a 1:1 mark -to -space ratio. 

7. With a 19 kHz input of 10 mV, connect the Y input of the oscillo- 
scope to the input and the X input to the collector of Tr6. 

8. Adjust the core of T2 to give the Lissajous figureshown in Fig. 10. 

A decoder set up in this way should give a channel separation of 
better than 30 dB. 

Using a receiver tuned to a stereo signal 
Any stereo signal can be used for steps 1 to 7 as only the 19 kHz 
pilot tone is used but for setting the channel separation (steps 8 and 
9) it is essential that the 'left channel only' signal should be used. 
1. Connect the output of the discriminator to the input of the 

decoder using a potentiometer as shown in Fig. 11. 

2. Monitor the output of the Q multiplier at the collector of Tr2 

using an oscilloscope. 
3. Keeping the input level as low as possible, consistent with 

obtaining an adequate picture, adjust the core of T1 for maximum 
output. 

4. Transfer the oscilloscope input connection to the junction of the 
secondary of T2 and D1. 

5. Adjust the core of T2 for maximum output. Again keep the input 
level as low as possible. 

6. Connect the output of the discriminator directly to the decoder. 
(Note: The pilot tone level should be between 10 and 30 mV for 
best results.) 

7. Monitor the waveform at the collector of Tr6 using an oscillo- 
scope and adjust R32 so that the waveform seen has a 1:1 

mark/space ratio. 
8. Tune in the 'left only' signal and monitor the `right' output on 

the oscilloscope. 
9. Adjust the core of T2 for minimum signal. 

Set up in this way, the decoder should give a channel separation 
of at least 30 dB. 

Performance 
Tests were carried out on the decoder to assess its frequency 
response, distortion, and channel separation. 

From 
discriminator 

100k 

To 
decoder input 

Fig. 11. Method of connecting the discriminator output to the decoder 
for setting up purposes. 

A 

Channel separation - 20 log10 B 

Fig. 12. Oscilloscope method of measuring channel separation. 
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0 J \. t Output(R.H) - Output(L.H.) Input 

Fig. 13. Printed circuit layout. 

No noise measurements were made because the sub -carrier 
leakage would make them meaningless. 

The frequency response follows the standard 50 µs de -emphasis 
characteristic quite closely. How closely will depend, naturally 
enough, on the accuracy of the components used. 

As no low -distortion stereo generator was available, the tests 
were done using a simulated signal consisting of 10 mV of 19 kHz, 
linearly added to the output of a low -distortion oscillator. (Marconi 
Instruments T.F.2005 was used for this as it adds two low- 
distortion signals with less than 0.0005% intermodulation.) The 
results of the tests are summarized in Table 1. As intermodulation 
between the 19 kHz pilot and the upper audio frequency signal 
components can occur, some measurements were made to assess 
their importance. The spurious outputs due to this were less than 
0.3% second order from 11 to 15 kHz while the third order com- 
ponents could not be found. 

The problem of accurate measurement of channel separation was 
also aggravated by lack of guaranteed test gear. It was possible to 
set up the stereo simulator' so that it gave a channel separation, 
measured as shown in Fig. 12, of better than 40 dB. When this signal 
was used to check the decoder a separation of 46 dB was obtained! 
While this figure is not completely reliable, it does give an indication 
of the performance which can be obtained. The sensitivity of channel 
separation to pilot tone level was also checked and it was found that, 
with the separation set to 40 dB with a pilot level of 20 mV, the 
separation deteriorated to 30 dB when the pilot level was halved. 
The Lissajous figures corresponding to this change are shown in 
Fig. 10. These results are more than adequate for normal listening. 

Practical notes 

The layout of this circuit is generally non -critical although the lead 
lengths in the sampling section should be kept short. A suitable 
printed circuit layout is shown in Fig. 13. 

Fig. 14. Test circuit for f.e.t. Note: meter resistance should be greater 
than 100 k12. 
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Table 1 

level (mV) frequency f 2 f 3 f 4 f 19 kHz 38 kHz 

30 1 kHz 0.6% 0-05% 0-04% 0.2% 0.09% 
100 1 kHz 0-2% 0.01% - 0-25% 0.2% 
100 10 kHz 0.4% 0-01% - 0.25% 0-2% 

Table 2 

Mullard primary secondary wire gauge 

LA 25171 
LA 2532 J 

T, 
T2 

112 t 
112 t tapped at 56 t 

118 t 
112 t tapped at 56 t 

36 s.w.g. enam. 

LA 25001 
LA 2534 f 

T, 
T2 

139 t 
140 t tapped at 70 t 

144 t 
140 t tapped at 70 t 

36/37 s.w.g. enam. 
36/37 s.w.g. enam. 

LA 25011 
LA 2536 

T, 
T2 

176t 
176 t tapped at 88 t 

182t 
176 t tappedat 88 t 38 s.w.g. enam. 

LA 2502 
T2 

222 
222 t tapp dtat 111 t 

230 t 
222 t tapped at 111 t 

39 s.w.g. enam. 

In general the semiconductors used are readily available types. 
However, the output f.e.ts. could pose a problem if their Vp is too 
low. Preferably the Vp should be greater than 2 V so, unless a 
BF 244 B is used, it is as well to check this parameter. The method 
is quite simple. Connect the f.e.t. in the circuit shown in Fig. 14. The 
meter will indicate Vi, to a sufficient degree of accuracy for this 
circuit. 

One of the problem areas can be the coils, particularly if they are 
wound by hand, as there is a possibility that they will not have the 
exact inductance. This can make tuning difficult. However, the per- 
formance of the decoder does not depend critically on the L/C ratio, 
so it is permissible to pad the values of C5 and C, to enable them 
to tune. Care must be taken that the directions of the windings of 
T1 are correct or the Q multiplier will not work. Table 2 gives a list 
of various suitable ferrite cores with the appropriate winding 
information. 
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Elements of Linear Microcircuits 
5: Everyday uses of monolithic operational amplifiers 

by T. D. Towers*, M.E.E., M.A. 

By now you should have realised that a 
monolithic op -amp is really a 'gain block' 
of electronic amplification that, because of 
its low cost, is set fair to displace discrete 
transistors far outside the analogue 
computer field for which it was originally 
designed. 

In this article we will pass over the use 
of op -amps for the mathematical 
operations of addition, subtraction, 
integration, differentiation, level sensing, 
etc. that form the basis of analogue 
computers and instead we will take a 
look at how designers are using them in 
more mundane circuits. 

D.C. amplifiers 

Although most run-of-the-mill circuits 
tend to be a.c., we will start with d.c. 
amplifiers, because much d.c. circuitry 
carries over readily from analogue 
computers. 

Most op -amps have two inputs and at 
least one output.' This is shown in 
diagrams by the symbol for an op -amp (a 
triangle on its side) having ' -' and ' +' 
inputs on the left and an output on the 
right (as in Fig.1). The + input signal 
appears amplified at the output without 
phase inversion, and this input is therefore 
known as a 'non -inverting' input. A signal 
applied to the - input is amplified to the 
same extent as a signal at the + input, but 
appears at the output 180' out of phase 
with the input. Therefore the - input is 
known as the 'inverting' input. 

You will find in Fig.1(a) the basic 
'resistance ratio' inverted configuration of 
the op -amp. In this the voltage gain is the 
ratio of the feedback resistance R2 to the 
input resistance R,. The op -amp input 
terminals are at virtual earth. This means 
that the input resistance of the inverted 
circuit is equal to the series resistance R,. 
This fact can lead to complications where 
you want high input resistance combined 
with high gain. If R, is large, then for a 
high gain, A, the feedback resistance = 
A,, X R, can become impracticably large. 
Designers can then adopt the modified 
circuit of Fig.1 (b). In this, high gain can 
be achieved along with high input 
resistance. It uses a lower value of R2 to 
get part of the required total gain. The rest, 
arises from the potentiometer, R4, R3 

*Newmarket Transistors Ltd. 

(RIN= R1) 

(a) 

(C) 

(e) 
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(t-k)R kR 

(d) 

(f) 
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Fig. 1. The op -amp 'inverted' configuration; (a) 'standard' fixed gain arrangement; 
(b) modjfication for high gain without unduly low imput resistance; (c) gain control 
by varying feedback resistance only; (d) varying feedback and input resistance 
together; (e) varying input resistance only; () varying proportion of output applied 
to feedback network. 
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(c) (d) 
Fig. 2. The op -amp 'non -inverted' configuration; (a) fixed gain 'standard' arrangement; 
(b) gain control by varying output feedback resistance only; (c) varying feedback and 
fedback' resistance together; (d) varying fedback' resistance only. 
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across the output, which reduces the 
proportion of the output fed back into the 
feedback network. 

The resistance -ratio inverted configura- 
tion gives a very tightly controlled fixed 
gain. However, many circuits call for 
adjustable gain, and Figs. 1(c) to (f) show 
arrangements that can be adopted for 
variable gain with an inverted op -amp. 

In Fig.1(c) *the feedback resistance RZ 

of Fig.1(a) is replaced by a variable 
resistance R. This has the advantage 
that the input resistance is not affected 
by the gain setting, but also the 
disadvantage that the variable resistance 
is very sensitive to hum and noise pick-up. 

Fig.1(d) shows an arrangement used 
to give more flexible gain variation. Here 
the feedback and input resistances are 
combined in one potentiometer, and the 
setting of the potentiometer slider adjusts 
the gain. With an ideal op -amp the gain 
could be varied in this way from zero to 
infinity, but of course this is not possible in 
practice. Fig.1(d) has the defect that the 
input resistance of the circuit varies widely 
with the setting of the gain control. Also 
the rate of control is highly non-linear. 

Fig.1(e) is another variant sometimes 
found in which the feedback resistor is 

kept constant and only the input resistance 
R,, varied. Here the gain is inversely 
proportional to the resistance of the 
variable resistance and the circuit input 
resistance varies with the gain setting. 

A final variable -gain circuit in which 

the feedback and input resistors are not 
altered is given in Fig.1(f). Here, the gain 
is set by a potentiometer across the output 
which varies the proportion of the output 
allowed into the feedback network. It has 
the big advantage that the variable element 
is across the output (a low impedance part 
of the circuit), and is buffered by the 
feedback resistor from the input virtual 
earths which are very sensitive to noise 
and pick-up. 

Fig.2(a) shows the standard fixed gain 
resistance -ratio non -inverted configuration 
for the monolithic op -amp. This 
arrangement has the big advantage 
compared with the inverted configuration 
that the input resistance is high, being 
roughly equal to the op -amp's differential 
input resistance multiplied by the 'loop 
gain'. Loop gain being the ratio of the 
op -amp's intrinsic (open loop) gain to the 
gain with feedback. This configuration is 

therefore widely used when high input 
impedance is important. 

Gain variation in the non -inverted 
configuration can be achieved in a number 
of ways. Fig.2(b) shows the 'top' feedback 
resistor being varied. Fig.2(c) shows both 
the feedback and `fedback' resistors being 
varied. Fig.2(d) achieves gain control by 
varying only the `fedback' resistor. Each 
arrangement has its own advantages and 
disadvantages. The formulae for input 
resistance and voltage gain appropriate to 
each arrangement are noted on the circuit 
diagram. Inspection of these will show 

180k 
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t. s. d. 

25k 
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which element it is best to vary for your 
particular problem. 

If you want to measure accurately d.c. 
voltages much below 1V where ordinary 
meters run out,, you will find the inverting 
configuration of an op -amp widely used. 
Provided the voltage being measured has a 
low source impedance, a resistance ratio 
of up to 100:1 can be used to bring the 
measured voltage up to the level at which 
it can be read accurately on a meter. 
Fig.3(a) gives a typical practical circuit for 
measuring 2.5mV d.c. full scale on the 
50,u. A range of an Avometer. 

The monolithic op -amp also proves 
very valuable for measuring low d.c. 
currents. When you want to measure 
currents substantially less than the 50µ. A 
full-scale of readily available meters, you 
can feed the current through a small 
resistor and measure the resulting d.c. 
voltage drop. Fig.3 (b) Is just such a 
practical circuit for measuring lu A d.c. 
full scale with a 5011 A meter. 

The monolithic op -amp can readily 
provide a constant -voltage reference 
source. Typical of such applications is the 
circuit of Fig.3(c) which permits the 
precise voltage from a zener diode to be 
adjusted upwards to some other precise 
voltage. 

When you have played around with 
op -amps for a while, you will discover 
many useful d.c. circuits. They are, for 
example, peculiarly suited to such 
arrangements as the logarithmic amplifier 

(c) 

(b) Diodes=1N914 (d) 

Fig. 3. Some useful op -amp d.c. circuits; (a) amplifier to give 2.5mV d.c. full scale on 50µA range of an Avometer; (b) amplifier for 
1µA d.c. full scale with Avometer; (c) adjustable zener reference voltage; (d) logarithmic amplifier. 
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shown in Fig.3(d). This has the property of 
rapid variation around, zero and 
logarithmic fall off in gain for higher signal 
levels. This makes it most useful as a 
null detector. 

Most of the circuitry discussed above is 
expressed in terms of neat little op -amps 
with only two input terminals and an 
output -terminal. Real op -amps have other 
characteristics needing more com- 
ponents which make practical circuitry 
much less simple looking. 

Firstly it should not be overlooked that 
the op -amp is not merely a d.c. amplifier 
but a d.c. to 1MHz amplifier. For d.c. use 
it is essential that compensation of some 
sort is applied in the circuit to prevent 
oscillation. It is impossible to give any 
simple rules of thumb on applying 
compensation networks to commercial 
op -amps because they often have different 
compensation terminals and networks. Get 
hold of the data sheet for the device you 
propose to use. Study it with care and 
follow closely the recommendations of the 
manufacturers on the C and R networks 
to be connected to the various terminals to 
prevent instability. 

The other thing that is missing in most 
diagrams discussing op -amp uses is any 
indication of the d.c. power supply. In d.c. 
use, the op -amp must have both positive 
and negative supply rails, because of its 
`d.c. integrity' (i.e. its output being at zero 
when its input is at zero). However, 
provided the precautions on adequate h.f. 
and I.f. decoupling on the supply rails 
discussed in earlier articles are followed, 
little difficulty will be met with in practice 
on this double supply requirement. 
Because it is so often overlooked, 
however, it might pay to look more closely 
at the question of providing supply rails 
which are positive and negative with 
reference to a signal earth. 

D.C. supply for op -amps 
In op -amp basic theory, two independent 
power supplies to give positive and 
negative rails are tacitly assumed as in 
Fig.4(a) and (b) for inverted and 
non -inverted configurations. The licc and 
VEE batteries in Figs.4(a) and (b) could 
equally well be centre -tapped positive and 
negative mains powered d.c. supplies. 

In working with op -amps many circuit 
men want to use a single power supply, 
and find some difficulty in adapting the 
single supply to perform the function of 
the double supply. 

You will note in Figs.1(a) and (b) that 
both inputs of the op -amp have a 
continuous d.c. path to the centre rail or 
signal earth. With the single power supply, 
a centre -rail signal earth can be achieved 
by a bleeder resistance network R RZ 

across the power supply as in Fig. 4(c). In 
practice R, and Rz are usually made 
equal. Also the values are chosen to give a 
bleeder current at least ten times the peak 
output current into the load resistance 
from the op -amp. This is necessary 
because the bleeder resistances are in 
series with the load resistance and must be 
low enough in value not to reduce 

(e) (f) 

Fig. 4. Supply arrangements for monolithic op -amps; (a) `inverted' configuration double 
(±) supply; (b) non -inverted double supply; (c) bleeder resistance -split single supply; 
(d) zener-split single supply; (e) resistance -split supply for a.c. use with signal earth to 
centre rail; (f) resistance -split supply for a.c. use with signal earth to negative supply rail. 
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Fig. S. Arrangements for a.c. amplifiers using basic op -amps; (a) inverted; 
(b) non -inverted; (c) non -inverted with 100% d.c. negative feedback; (d) high input 
impedance `non -inverted'. 
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excessively the peak voltage swing across - 
the load resistance. 

For a 5mA peak current in the load the 
above rule for the bleeder network would 
mean a standing current of 50mA, and 
this might be unacceptable. An alternative 
is then to set up the centre rail with two 
zener diodes as in Fig. 4(d). Because of the 
low dynamic resistance of the Zener 
diodes, the standing current in the bleeder 
network need be only slightly larger than 
the peak current into the load (for a 
,uA709 some 8mA). 

So far, we have been considering single 
power supply arrangements for d.c. 
operation of op -amps. For a.c. operation, 
the bleeder current demands can be much 
less. 

Fig.4(e) shows an a.c. amplifier 
resistance bleeder arrangement. Resistors 
R, and R4 need be only small enough to 
provide a current which is large compared 
with the bias leakage currents at the 
op -amp inputs (which are usually, at most, 
only a few microamps). This means that 
the current through R R4 need be only a 
few tens or hundreds of microamps. The 
resultant large values of R, and R4, being 
effectively in series with the load resistor 
RL, would seriously limit the output drive 
under a.c. conditions were it not for the 
large decoupling capacitor, C, across R, 
from the centre rail to the negative of the 
power supply. The time constant CR4 is 

chosen so that the bleeder network 

Ip 

C4 R4 
r4:1 d'/r 

(a) 

= 50(1kHz)17dB bass boost 
10dB treble cut 

(d) 

+15V 

presents negligible impedance compared 
with the load resistance at the lowest 
frequency of a.c. operation. 

The same low bleeder current can be 
used for a.c. applications in the 
arrangement of Fig.4(f). Here the input 
signal is applied between the op -amp input 
and the negative of the power supply. The 
load resistance is also connected via an 
isolating capacitor from the op -amp 
output to the negative of the power supply. 

OV 

A.C. op -amp circuits 
Although op -amps are essentially d.c. 
amplifiers, they are more and more being 
used by circuit engineers for a.c. 
applications. 

The basic inverted configuration 
discussed earlier as Fig.l(a) can be simply 
converted to a.c. use as in Fig.5(a) by 
isolating capacitors C, and C, at input and 
output. The non -inverted configuration of 
Fig.1(b) can be similarly converted to a.c. 
use as in Fig.5(b). 

Both Figs.5(a) and 5(b) have the 
disadvantage that the d.c. off -set voltages 
are amplified equally with the a.c. voltages 
with consequent dangers of excessive d.c. 
output voltage drift. The arrangement of 
Fig.5(c), with virtually 100% d.c. 
feedback, amplifies only the a.c. voltage so 
that no substantial d.c. off -set occurs at 
the output. Here the mid -band a.c. gain of 
the circuit is (RF + R,)/R,. 

(b) 

(e) 
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Where a higher a.c. input impedance is 

required, the bootstrap circuit of Fig.5(d) 
is useful. 

Frequency response tailoring 
Thus far we have considered only the 
mid -band gain of a.c.-coupled op -amps. 
Apart from the use of the input and output 
capacitors to tailor low -frequency 
response, the wealth of resistors in the 
various feedback networks make a happy 
hunting ground for frequency response 
tailoring. 

In the basic inverted configuration of 
Fig.6(a) R, and C, across the input 
resistance R, will boost top frequencies. 
while C4, R4 across the feedback resistance 
will cut them. 

Similarly in the non -inverted configura- 
tions of Fig.6(b), C4, R4 across the input 
bias resistance, and C5, R, across the 
feedback resistance RF both act as top 
cut networks. C6, R6 across the lower 
resistor R, of the feedback network serve 
to cut bass frequencies, as does C, in 

series with R,. 
To illustrate frequency tailoring by 

these methods some practical circuits are 
given. Fig.6(c) is a `flat' microphone 
amplifier with a 20 to 20,000 Hz response. 
Fig.6(d) is a tape replay amplifier where 
the networks provide the 17dB bass boost 
required. Fig.6(e) shows a pre -amplifier 
with the compensation necessary for a 
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Fig. 6. Frequency response tailoring of op -amp amplifiers; (a) inverted configuration paths for incorporating frequency dependent 

networks; (b) non -inverted configuration frequency tailoring; (c) flat (microphone) pre -amp with bottom and top roll off; (d) tape replay 

pre -amplifier with bass boost; (e) magnetic pick-up pre -amp; 09 crystal pick-up pre -amp. 
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Fig. 7. Special op -amp a.c. circuits; (a) audio mixer; (b) bistable multivibrator; (c) monostable flip flop; (d) a stable multivibrator 
(symmetrical square wave); (e) linear a.c. millivoltmeter; (fj voltage follower (high to low impedance). 

magnetic pickup. Finally Fig.6(f) shows a 
high -input -impedance circuit for use with a 
crystal pickup. 

Frequency tailoring so far shown is 
confined to attenuating low and high 
frequencies. But, by incorporating 
frequency selective networks (such as the 
twin -T or Wein bridge) in the feedback 
network, there is great scope for making 
op -amps into band-pass and band -reject 
amplifiers with ease. 

Special op -amp circuits 
Apart from `simple' d.c. and a.c. 
amplifiers, op -amps have now become 
widely used for general circuit purposes. In 
an article of this length it is impossible to 
examine all the uses made of them, but the 
selection given in Fig.7 gives some 
indication of the scope. 

An audio mixer can be made up with 
the arrangement of Fig.7(a). This is an 
adaptation of the `adder' circuit of the 
analogue computer. 

The circuit of Fig.7(b) gives you a 
simple slow -speed bistable flip-flop which 
can be triggered to either positive or 
negative rail saturation at the output. For 
a monostable flip-flop, the arrangement of 
Fig.7(c) can be used. The length of time 
the monostable is 'on' can be controlled by 
a d.c. voltage applied to the non -inverting 
(+) terminal. In Fig.4(d) an op -amp is 
used to provide an astable flip-flop with a 
symmetrical square wave output. 

To overcome the non -linearity of the 
diodes used in meter rectification of a.c. 
signals, a very linear a.c. milivoltmeter 
circuit can be made up with an op -amp as 
shown in Fig.7(e). The circuit values given 
provide 10mV full-scale deflection when 
used with a 50µ A d.c. meter. 

Finally a common requirement in 
circuit design is a voltage follower circuit 

0 

Table 1 Design difficulties with operational amplifiers 

Skill 
required 

Circuit type 

Signal Signal 
frequency voltage 

Signal 
current 

Circuit 
impedance 

Accuracy 
Slew -rate Full power 
(unity gain. band - 
large width 
signal) 

little d.c.-100kHz above 
100mV 

above 
100nÁ 

below 
1MO 

worse than 
1% 

below 
1V/us 

below 
10kHz 

fair 100kHz- 3-100mV 
1MHz 

3-100nA 1-001GI.Q 
0.1-1% 1-10V/µs 10-100kHz 

high 1-1p0MHz 0.1-3mV 0.1-3nÁ 30-1000M9 0.01-0.1% 10-100V/ps100kHz 
-1MHz 

exceptional above below 
100MHz 0.1mV 

below 
0.1nÁ 

above 
1000 MO 

better than 
0.01% 

above 
100V/ps 

above 
1MHz 

which gives an output voltage equal to the 
input voltage but has a high input 
impedance and a low output impedance, 
i.e. an impedance conversion circuit. The 
op -amp can be connected as shown in 
Fig.7(f) to provide this facility. 

Common sense precautions 
The various circuits set out above give an 
indication of the multiple uses to which 
op -amps can be put. However, it is well 
not to be deceived by the apparent 
simplicity of the circuit diagrams. Many 
precautions must be taken in practice to 
prevent instability and unacceptable d.c. 
drift. 

How well you use op -amps depends to 
a great. extent on your skill. Some 
circuits you can make up knowing 
little more than the gain resistance ratio 
formula and having little practical 
bench experience. Other circuits 
call for a fair knowledge of fre- 
quency compensation techniques, and a 
good working experience with practical 
circuits. Some again call for considerable 

practical bench experience and theoretical 
knowledge. And finally some circuit areas 
are pushing the limits of currently 
available op -amps even for the most 
knowledgeable, skilled and highly 
experienced. 

To give you some guidance on where, as 
Table 1 sets out types of circuit in degrees 
of difficulty, in termt of signal frequency, 
signal voltage, signal current circuit 
impedances, accuracy, slew rate and 
full -power bandwidth. In each of these 
areas it offers suggested limits to work to, 
dependent on your mathematics, your 
knowledge and your practical bench 
experience. There may be some argument 
among engineers about the exact 
crossover points between the different 
areas but the table should serve as a useful 
guide to tyro in the op -amp art. 

(to be continued) 
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Stability and Reality 

Life in a non-linear world 

by Thomas Roddam 

Playing with models, and from an engineer's 
standpoint mathematical analysis is just 
another nursery game, can be a very infor- 
mative exercise, but it can also be dangerous. 
The practical system is not a party to your 
contract with the Devil: the simplifications 
stay on the paper, in the computer, and never 
reach reality at all. Searching back in 
memory and what I suppose could be called 
memory's memory for really early examples 
of this, perhaps the most, or one of the most, 
powerful examples was the deviation of 
reality from theory in early R.F. amplifiers. 
They were R.F., not r.f., in those days. They 
used triode valves, of which I remember the 
V24, with its filament running straight down 
the axis of the cylindrical glass tube, and an 
even earlier type, with a small roll of I don't 
know what, sealed into a sort of carbuncle 
which could be warmed to adjust the gas 
pressure inside. 

I don't need to tell readers that if you 
connect a triode with a tuned -grid circuit 
and a tuned -anode circuit you get some- 
thing happening which does not show on the 
static characteristics. The reaction can, retro- 
spectively, be separated into three schools. 
The first school, the practical men, ran round 
in circles uttering cries of alarm and adding 
resistance everywhere. The cunning circuit 
men invented eighty-seven different ways of 
neutralizing the anode -grid capacitance. 
The modern student knows that if you don't 
like the world the way it is, you just change 
it, like by marching to the Met. Office to 
protest against rain on Easter Monday. 
Instead of just breaking the triodes, however, 
cunning old reactionaries added a screen 
electrode. R.f. amplifiers were stable again 
until other c.o.r.'s pushed their frequencies 
and coil Qs up to the limit all over again. 

Over the last 30 years there has been 
enough written on the stability of linear 
systems to keep the printers the richest union 
men in the country. The only question these 
excellent works, among them my own, do 
not ask is this : who cares about the stability 
of linear systems? If the system is linear we do 
not need feedback. Before you write to con- 
tradict this statement, I do realize that we 
use feedback for response control, too, but 
we could deal with the response by perfectly 
conventional network techniques. We use 
feedback because our system is not linear : 

we discover this at the bench, and then go to 
the desk to do all the design in terms of 
linear systems. 

Be sure your sins will find you out. The 
linear assumption works very well if the non - 
linearity is small. This usually means a good 
generous design, but a generous design is 

one in which the user's money is being given 
to a charity for inept designers, and money is 

getting, has become, tight. Non-linear sys- 
tems may be hard to design, but they may 
also be cheap to use. We have moved on 
from "the best design we've got", and "you 
never had it so good" to "if you don't like 
the heat stay out of the kitchen", and now on 
to "no instant solutions". 

It is easy to say "stay out of the kitchen", 
but if you have been selling sausages and 
instant mash, what do you do when all the 
customers start asking for soufflés? You 
can't just answer "blow off". At least you 
need some idea of what it's all about. How 
do the clever boys design non-linear feed- 
back systems? Can they be discussed in 
language the likes of you and me under- 
stand? Obviously I am willing to try, and I 

propose, if possible, to make use of Roddam's 
Rule, "if you can't spell the name, don't use 
the theory". These pages will not be sullied 
with the names of Lyapunov and Lermentov, 
or not immediately. They may contain men- 
tion of such drab practical things as chopper 
regulators and thyristor power supplies. 

Non-linearities come in a wide range of 
styles. In linear systems we find ourselves 
dealing with only two kinds of thing, terms 
like (s+ a) and terms like (s2 + as+ b), which 
can be separated out by a number of tech- 
niques. What are the basic kinds of non - 
linearity? The definition will be in terms of 
the relationship between input and output 
and is best shown as some very simple 
graphs. Fig. 1 shows at (a) an ideal linear 
system, the input-output characteristic of 
our everyday dream world. In (b) we see 
what we may call ideal reality : up to some 
well-defined level the system is linear, and 
then saturation sets in. This is the way in 
which an amplifier with a good deal of feed- 
back behaves. Fig. 1(c) is fairly familiar, too. 
The mechanical servo people have to live 
with this as backlash ; we live with it as cross- 
over distortion ; the systems theorists call it 
dead band because they think in terms of the 
width of the flat band in the middle. Finally 
we have one version, the symmetrical ver- 
sion, of a relay system. In this version the 
output is either at + V or at -V, depending 
on whether the relay input is positive or 
negative. The reason for choosing this is to 
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Input 
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Input 

Input 

0 Input 

Fig. 1. Character sties of: (a) linear 
system; (b) system with saturation; 
(c) system with dead band; (d) relay 
system. 

Input 

Fig. 2. Relay with dead band. 

(a) 

(b) 

(c) 

(d) 

enable us to combine a relay and a dead - 
band to give Fig. 2, which shows a typical 
relay system with a stable centre zero. When 
the input is enough to operate the relay it 
moves to one side or the other. We shall 
come back to relays in a moment. 

With linear systems there is no doubt that 
for any particular value of input we shall get 
a particular output. For non-linear systems 
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this is not necessarily true. A very simple 
example, with a very direct way of drawing 
attention to itself, is a mains transformer 
using a C -core. When these were first used in 
instruments they caused a lot of alarm be- 
cause sometimes, not always, when you 
switched on the fuses blew. A standard input, 
but by no means a standard current was not 
what we were used to observe. The trouble 
was caused by a characteristic shaped like 
Fig. 1(b) combined with hysteresis. We get 
hysteresis in relay circuits, too, because the 
pull -in current and the release current are 
different. Hysteresis gives us the response 
characteristics shown in Fig. 3. If we add 
saturation at the top and bottom of Fig. 3(a) 
we get the well-known shape of an ideal 
square -loop nickel iron alloy, while Fig. 3(b) 
is familiar in the Schmitt trigger circuit. The 
characteristic of Fig. 3(c) is rather less com- 
mon in purely electronic systems, I think, 
although I have used it in anti -singing 
devices for preserving loop stability in a 
four -wire link between two two -wire sys- 
tems. 

(a) 

(b) 

(c) 

Fig. 3. Hysteresis characteristic (a) ; ideal 
relay with hysteresis (b); and relay with 
dead band and hysteresis (c). 

A closed -loop feedback system which has 
one or more of these non-linearities inside 
the loop, in addition to the usual phase shifts 
and amplitude variations, is obviously a 
fairly complicated thing. But it is the sort of 
circuit which is getting into the domestic 
radio and television sets. There is a choice of 
techniques for studying these circuits, and I 
would not be surprised if new ones had not 
appeared between the writing and the read- 
ing of this article. 

One method which has been widely used 
is described as the use of an analogue com- 
puter. Most, if not all, the non-linear func- 
tions can be simulated by using diodes with 
operational amplifiers. Computer study 
sounds very classy and responsible but what 
does it amount to? If the system itself is a low 
power one and we set it up on the bench and 
fiddle about with the values it does not 
sound as grand as saying we are using direct 
1:1 correspondence analogue analysis. The 

Input 

Fig. 4. Smooth variant of the dead band 
system of Fig. 1(c). 

analogue computer method is fiddling with- 
out tears : the autopilot can crash the air- 
craft without even blowing a fuse. Obviously 
I cannot make an article out of the simple 
statement "Try changing some of the circuit 
values" : I am not going to say you must 
work it all out in advance, however. There is 
a middle road. If you know something about 
the way in which non-linear systems can be 
designed entirely on paper, you can make 
your experimental studies in a more sys- 
tematic, and thus in an easier, way. 

The second method is to choose approxi- 
mations for the non-linearities which are 
easy to describe mathematically. We can 
find a power series for a curve like the one in 
Fig. 4, write down all the differential equa- 
tions for the system and then take them 
round to the friendly neighbourhood mathe- 
matician. If you are lucky he will carry out 
the analysis, so that you can work out how 
the system behaves with particular values. 
Answer: it is unstable. It is most unlikely 
that he will be able to carry out a synthesis 
procedure to indicate what values will give 
stability. Analysis means that you do your 
guessing on paper, where you cannot even 
stick in a potentiometer or two and try 
variations quickly. 

The method we shall discuss immediately 
is the use of the describing function. It is a 
method which has the great advantage of 
being closely connected with the methods 
used for linear systems. The describing 
function for a non-linear element makes cer- 
tain assumptions which can lead one into 
trouble, but it is a powerful tool. We assume 
that if we apply a sinusoidal input signal of 
fixed amplitude the output will be a periodic 
wave of the same frequency as the input 
sinusoid. A rectifier bridge is not, in this 
context, a permitted function. Trouble can 
arise in thyristor control systems, in which it 
is the controller input which is taken to be 
sinusoidal, if the controlled rectifier system 

Fig. 5. Sine wave applied to dead zone 
characteristic. 

jumps to a half -wave condition. Our ideal 
non-linearities naturally satisfy the condi- 
tions. It is a simple task of Fourier analysis 
to determine the amplitude and phase of the 
output fundamental when we know the input 
sine wave and the shape of the non-linear 
characteristic. 

Let us consider this operation in terms of 
a dead band non-linear characteristic. The 
input signal we shall call I sin wt. The 
dead band has a total width of IB, so that the 
input and output are related in the way 
shown in Fig. 5. If we leave out any linear 
loss or gain, the output consists of the re- 
duced angle of flow sine wave tops shown 
on the right of the figure. Calling the output 
0(t), it will have a peak value of (/,,x- /8/2) 
and in the active region 

0(t) = Isin wt- IB/2 

Taking an angle a such that 

sin a = (IB/2)/I,,,a., 

so that a is the phase of the input at which 
we begin to see an output 

0(1) = I (sin wt- sin a) fora <wt <- a 

We want to extract the fundamental com- 
ponent from this. We need not put the work- 
ing out down here: the answer is: 

Of = 1,,, 

[1 

2a sin tal 
L n n J 

This value of Of is, of course, the coefficient 
in Of sin cot: there is no phase angle to 
worry about. The describing function is the 
effective gain at a particular amplitude, 
which we can call G(a), the (a) to remind us 
that we must know the size of the signal. For 
the dead band circuit, 

G(a) - Of/I,,. - 
C1 

2a sin 221 

L n 

This is, as we might expect, always less 
than unity, and, also as we might expect, is a 
maximum for very large signals. Suppose 
now that we put a device with this charac- 
teristic in tandem with the amplifier in the 
forward path of a feedback loop. When the 
level at this point is (a), the overall forward 
gain at one frequency will be 

µG(a) 
The gain with feedback is 

µG(a) 

1-ßµG(a) 

We are not allowed to say that if µG(a) is 
large µf - 1/ß. This is the approximation 
we use to show that with enough feedback 
we get no distortion. Implicit in the use of 
the describing function, however, is the rule 
that we throw away the harmonics in order 
to concentrate our attention on the funda- 
mental, on the term which may go round and 
round, increasing as it goes. We can, how- 
ever, use the term ßµG(a)in constructing the 
Nyquist diagram. A typical ideal form is 
shown in Fig. 6. This is discussed in some 
detail in Chapter 7 of Principles of Feedback 
Design (Ilifïe), so we need say no more about 
it. We draw this diagram first for the µ 1 of 
the linear system alone, since G(a) is always 
less than unity. It will be seen that it goes 
round a part of a circle centred on the key 
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o (1,0) 1 

(G(a)' 

o 

Fig. 6. Typical Nyquist diagram. 

point, (1, 0), which means that we have a 
step of constant gain margin in the Bode 
plot. When we turn to the term ßµG(a) we 
know that for the dead band non-linear 
device G(a) is always less than unity and that 
it does not introduce a phase angle. The 
classy thing to do is to draw a half-size 
picture inside Fig. 6. The lazy man draws 
this, enlarges it to twice the size, and notes 
that the point (1, 0) is now where (1/G(a), 0) 
used to be : the rest of the diagram need not 
be drawn, because it just covers the µß line. 
The effect of this non -linearity on this type of 
feedback system is to make it even more 
stable. 

I chose this non -linearity because Fig. 5 is 
easy to draw. But if we have an arrangement 
with two branches, as in Fig. 7 we see that 
what doesn't go up must go down. The 
describing function for the saturation curve 
is simply 1- G(a) (a.b.), or 

2a i - sin 2a 

It , a 

Again this is less than unity. Overload, 
like cross -over distortion, will not make a 
stable amplifier unstable. 

When you move into the higher reaches 
of closed loop systems, which means when 
you really hale to earn your keep to try and 
meet a specification, you find that there is a 
class of design which is called "conditionally 
stable": A Nyquist diagram, or the right- 
hand half, which is all we need, might look 
something like Fig. 8. The phase shift 
exceeds 180° while the loop gain is still high, 
but the phase is pulsed back to bring the µß 
line round the point (1, 0). We are accus- 
tomed to the idea that a feedback loop be- 
comes unstable if we increase the gain 
sufficiently. Here we have a system which 
also becomes unstable if we reduce the gain. 
The region marked R in Fig. 8 shows the 

Fig. 7. Two complementary non-linearities. 

Fig. 8. A conditionally stable system. 

values of 1/G(a) for which either of our dead 
band or saturation non-linearities will make 
this system unstable. 

The problem which the user of condi- 
tionally stable systems meets first is quite 
simply the first switch on. While the heaters 
are heating, if you use valves, or the various 
circuit capacitances are charging, the gain is 
shifting in a way which you cannot reason- 
ably predict. This type of system is therefore 
normally restricted to systems which are 
switched on and then left alone for days, 
months, years. It is reasonable to provide a 
switch of some kind to change the loop con- 
ditions once the start-up period is over. In 
conventional amplifiers of this kind the non - 
linearity is of the saturation type, and as it is 
simply overloading it is possible to limit the 
input signal so that the system can never be 
brought up to the level where the describing 
function starts to fall below unity. The 
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Fig. 9. (a) Forward characteristics of a 
servo amplier; (b) response with feedback 
when the amplifier has normal gain and 
12 dB above normal gain. 

ordinary push-pull inverter without any 
starting bias is a dead -band system and relies 
on a kick of some kind to lift the describing 
function up to the region R. We get, in fact, 
two different approach paths to the insta- 
bility region. I am going to take a rather 
intuitive approach to what happens. 

Suppose we give the system some sort of 
jolt, which brings the non-linear device into 
a region where, round the loop we get a 
momentary ring at the right sort of fre- 
quency. We know that a system which is not 
particularly stable has its behaviour domi- 
nated by a pole very close to the imaginary 
axis. This shows up in a typical situation in 
the way shown in Fig. 9. The high -gain form 
has a nice peak developing, and we might 
guess that it will not take much more gain to 
get the system oscillating at around w = 40- 
50. Anyway, we have a "ring" when we 
shock the circuit, so that G(a) has a meaning. 
As G(a) brings the critical point inside the 
loop the system is unstable and the intuitive 
feeling is that the oscillations will grow until 
we come out of R on the other side. This gives 
us two different results for the two non- 
linearities we have considered so far. For the 

G(a) 

0 

Fig. 10. Approaches to steady oscillation. 

dead -band, G(a) is -very small if the signal is 
small, and so 1/G(a) is large, but becomes 
smaller as the signal grows. In Fig. 10 we 
come along the path A, the oscillations be- 
come self-sustaining at a frequency f2 when 
we reach the µß curve crossing, but this is an 
unstable point of instability and the system 
moves to the other edge and oscillates at a 
frequency f1. With a saturation effect things 
go the other way round. Below saturation 
G(a) is unity. Overloading reduces G(a) 
until oscillation starts at f1, but the working 
condition continues along B until at f2 there 
is stable oscillation. 

We must not try to be too clever about all 
this. Once oscillations begin we are pro- 
ducing in the output of our non-linear device 
a whole batch of harmonics. The describing 
function approach concentrates attention 
on the fundamental. The harmonics are 
there, even if we haven't put them in the 
analysis, and they will come round the loop 
and mix together in the non -linearity to 
produce some extra terms of fundamental. 
This modulator fundamental, however, gets 
its phase from the harmonics, so the overáll 
effective value of (7(a) now has a phase shift. 
This is a well-known effect in oscillators, 
usually associated with the name of Grosz- 
kowski, and provides a mechanism which 
here may carry the working point round be- 
tween f1 and f2 away from the axis. 

Practical non-linear closed loop systems 
are not quite so complicated as this. If we 
take a characteristic like the one shown in 
Fig. 11 we have only one value of the 
describing function which corresponds to 
instability, and that is the point P. If we are 
travelling in the direction corresponding to 
saturation, the system will oscillate stably 
for OP = 1/G(a). If we are travelling in the 
direction corresponding to a dead -band 
system we do not get a stable oscillation at 
P, because, in anthropomorphic terms, the 
system thinks it can get round to the f1 point 
of Fig. 10. This is, in fact, the point at the 
origin, but once inside the region OP the 
oscillations grow until something else comes 
in to take control. 

Relay type non-linearities are becoming 
more and more important. The switching 
regulator is one obvious form, and if we 
convert it from operating with a d.c. reference 
to operating with a signal as the reference we 
find that we are talking about what it is 
fashionable to call a class -D amplifier. For 
generality we use the symmetrical relay with 

Fig. 11. More common µß path for non- 
linear systems. 
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both hysteresis and a dead band, and we 
draw the characteristic and label it in the 
form shown in Fig. 12. The total dead band 
width is 1Bi and the hysteresis is h. To find 
the describing function we apply a sine wave 
input, I,,, sin wt. When I sin wt reaches 
the switch -on value, the relay operates and 
gives unit output from the time that 
I,,,,.. sin o t crosses the level (IB+h)/2 on the 

Output O 

h 

--1 

N..,f Input I 
h 

Fig. 12. Relay with dead band 113 and 
hysteresis h. 

0 

13111211111b. MMIBIllik\MI131M/ IiiIMMMBEfflM1/ 
Time 

0 ó ~ n 
2 

Fig. 13. Finding the describing function for 
the Fig. 12 relay by applying a sine wave. 

way up until it falls again to (LB-h)/2, when 
the output becomes zero. For the other half - 
cycle we just put in minus signs, and we get 
the wave -form shown in Fig. 13. 

The size of the fundamental component of 
this sort of quasi -square wave is easily 
worked out. One very easy way of finding it 
is to look it up, in Bedford and Holt, for 
example. 

Oat = 4 sin (b +y)/2 
n 

which has a maximum value of 

4/7c = .2/1.11 

when (S+y) = 180°. There is also a phase 
angle. The fundamental component of the 
output lags the input, because of the hystere- 
sis, by an angle of Cy -(5)/2. The describing 
function is then 

G(a) = n1 
4 S+y 

sm 
y-S 

2 

S and y are expressed by a pair of equations 
which may be written rather compactly 

/Ie± 
arc cos 121h 

S 

Y 

than (IB+h)/2 there is no output at all, and 
so G(a) = 0. When I,,,ax is just equal to 
(IB+h)/2 the theoretical situation is that the 
output jumps to a value which depends on h. 

The angle S is minutely more than zero, 
while 

y = arc cos (LB- h)/(IB+ h) 

I have said that this is a theoretical situa- 
tion, because anyone who has worked with 
circuits at all related to this class will know 
that there is always some lack of symmetry 
and that the transition is marked by a 
narrow range of "half -waving", or even by 
a range in which one gets the effect some of 
us associate with the gas engine or the Bofors 
gun. This region is not a trivial academic one 
in some applications : thyristor controlled 
power supplies may show this effect with 
alarming results. 

As the input signal is increased the output 
rises, and at first this rise is rapid: roughly 
this takes place when S is less than about 
30 degrees. Then, however, the relay unit 
begins to look more and more like a limiter, 
so that the output stays nearly constant as 
the input rises. The describing function 
starts to fall. The phase angle when the 
circuit just starts to switch is clearly 

y 1 (LB- 
= 

arc cos 
2 2 I 

B+ h 

but with a very large input the phase has 
fallen to zero. The behaviour of the describ- 
ing function is shown in Fig. 14. 

We must go back to the basic loop equa- 
tion. We write 

G(a)µ 
µf µßG(a) 

I have used the minus sign here because it 
puts the diagram on the page right-handed, 
and because in designing systems I think : 

1µßl=l 
phase = 180° 

is the critical point, and I want to work with 
phase margins, so that if O = 150° I see a 
+ 30° margin. This is engineer's termi- 
nology: I turn the diagram upside down 
because I said before I started that this 
amplifier or whatever was to have negative 
feedback. When I reverse down the road I 

just don't think I am driving at -5 m.p.h. 
The critical condition is very simply 

1-µßG(a) = 0 

This is the commonsense condition, that 
µf -. ao. It corresponds to 

= 1/G(a) 

IG(a)1 

Phase 
of 

G(a) 

The size of the describing function is very Fig. 14. Shape and angle of describing 
dependent on the input. For inputs of less function for relay with hysteresis. 

G(a) 
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h/Ig decreasing 

Imax increasing 

o h-0 
Fig. 15. Nyquist plot of 1/G(a) for relay. 

We can see if this will happen by plotting 
µß and 1/G(a) separately, and seeing where 
they meet. We did this implicitly in Fig. 10, 
although as G(a) was a zero phase term it 
did not show very clearly. In Fig. 15 we see 
that hysteresis lifts the 1/G(a) curve away 
from the axis and because it offers an extra 
lag it will tend to make a typical system 
unstable. 

Thus far we have really been working in 
terms of linear systems all the time. The 
describing function is a dodge which turns a 
non-linear system into the equivalent of a 
linear system with a variable inside the 
feedback loop. This is one important mode 
of operation which I hope we can discuss in 
a later article. A quite different situation 
appears if we allow the loop to be an un- 
stable one in the language of linear systems. 
To make the diagram easy to draw I shall 
assume that the feedback amplifier is a d.c. 
amplifier: if you prefer you can consider 
that the whole picture represents one milli- 
second in the life of an audio amplifier which 
has, as its input, the note from the biggest 
ocarina in the world. In accordance with the 
principle discussed in the study of stability 
in the time domain we start, not with a 
whimper, but a bang. There are two 
different ways in which the system may be- 
have. Essentially they are shown in Fig. 16. 
In the upper diagram, (a), the system oscil- 
lates with an amplitude which is the same 

Fig. 16. The transient response of two non- 
linear unstable systems, (a) and (b). 

sort of size as the signal itself. It makes 
matters even worse if it is, as the diagram 
shows, at a frequency which might be that of 
a signal. In (b), once the transient which is 
associated with the linear behaviour dies 
down the system bu77es away producing a 
small, high frequency, oscillation. In the use 
of non-linear systems we need to make a 
subjective judgment. Formalists, who only 
read my articles because they believe, like 
Sir Lawrence Jones, that it does you good if 
something makes your blood boil at regular 
intervals, will refuse to allow us to follow the 
rule : "when I use a word, it means just what 
I choose it to mean-neither more nor 
less." But an engineer must take the view 
that "when my customer makes a word do a 
lot of work like that, he always pays it 
extra". A very small high frequency ripple 
on a d.c. supply is usually tolerable, just as 
the switching frequency ripple on a class -D 
amplifier output annoys only the local bats. 
From a user's point of view the response 
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shown in Fig. 16(b) is the response of a stable 
system. De minimis non curat lex. 

If the system is an amenable one there will 
be just one intersection between the two 
curves, of µß with frequency as a parameter 
and 1/G(a) with amplitude as a parameter. 
The intersection defines a frequency and a 
value of 1. It is easy to see whether this is 
a small oscillation outside the frequency 
range of interest. There is often some sort of 
low-pass effect in the forward path and the 
output ripple may be greatly reduced by this 
part of the circuit. A more complicated 
system can have a number of modes of 
operation. It may be stable at one level of 
signal, may change to the acceptable type of 
instability at another level and may, finally, 
move into the gross kind of instability at a 
third level. 

The elegance of the describing func- 
tion treatment, in which the conventional 
Nyquist diagram is combined with a plot of 
the inverse describing function, can be 
extended to study the nature of multiple 
intersections. It is, however, an elegant 
illusion. The solution which is obtained at 
the end of the day is not as precise as the 
analysis suggests. The harmonics have been 
neglected, and although they are not in the 
mathematics they are there in the circuit. 
The describing function treatment tells you 
the sort of way the circuit will probably 
work, the sort of answer you may expect. It 
gives you hints on how to modify the system 
to get the answer you want. 

The advantage which is gained with non- 
linear loops may be very real. Of course 
there are the special cases in which the 
problem is merely to make sure that a 
system which works well for small inputs 
will not get out of hand if it gets a momen- 
tary overload. These are important in some 
servo system problems. Our main interest 
comes in systems which are set in the 
tolerably unstable zone. These can be 
thought of as systems in which we have 
chosen to work with a very high value, for 
the particular problem, of µß. The non - 
linearity then acts to make the circuit self- 
adjusting, keeping up as high as possible 
without the instability providing a run- 
away condition. Like the discreet use of 
positive feedback inside a negative feed- 
back loop, this process gives better perfor- 
mance at minimum cost in equipment. 

We must, in another article, examine an 
alternative way of dealing with non-linear 
systems. Then we may turn to some of the 
applications, and see if we can get some idea 
of what we are doing before we start to build 
a regulated power supply which does not, to 
use the modern jargon, produce thermal 
pollution of the environment. Cook the 
equipment, I call it. 

Books Received 

20 Solid State Projects-for the car and garage 
by R. M. Marston. The car is a natural target 
for experimenters in electronics. The attraction 
is the car's ubiquity and the low cost of 
electronic devices. As a bonus the 12 -volt 
supply makes bulky and costly power supplies 
unnecessary. The car seems a popular way of 
showing off all manner of gadgets and 
gimmicks so exhibitionism might also play a 
large part. 

The devices in Marston's book are not really 
gimmicks-they all have a useful function. 
Unlike many other books of the multiple 
project kind, the circuits in this one have been 
tested by the author. Some in fact have already 
been published, for instance the capacitor - 
discharge ignition system originally appeared 
in the January 1970 issue of Wireless World 
They include warning indicators of various 
kinds (e.g. low fuel level, engine over -heating, 
lighting failure), a tachometer and windscreen 
wiper pause controls. Two are for garage 
use-a drill speed control and a battery 
charger. Not all the 20 circuits are independent 
of each other-some are add-ons to add-ons 
like the tachometer excess speed indicator. Full 
constructional details are given with each 
project, together with adequate parts lists. 
Pp.115. Price £1.20 limp, £1.80 cased. Iliffe 
Books imprint of Butterworth & Co., 88 
Kingsway, London WC2B6AB. 

Industrial Electronics by N. M. Morris. 
Intended for technician and technician engineer 
students of electronic engineering this book is 
written to be used with up-to-date syllabuses 
for courses leading to City and Guilds of 
London Institute examinations. At least, we 
assume this is so from the numerous problems 
given at the ends of chapters, which are mostly 
taken from C.G.L.I. papers. (Numerical 
solutions are given.) The author, principal 
lecturer in electrical and electronic engineering 
at North Staffordshire Polytechic, gives a good 
grounding in circuits and devices for industrial 
application, with chapters on semiconductor 
devices, photoelectric devices, power converters 
and filters, amplifiers, feedback, oscillators, 
switching circuits, power supplies and 
measuring instruments. Discussion of vacuum 
and gas -filled devices comprises the first 15% 
of the book as they still fulfil useful engineering 
functions. The sections on semiconductor 
devices, which discuss most currently available 
kinds, make no mention of diode 
thyristors-leaving the reader with the 
impression that the s.c.r. and the triac are the 
only kinds of thyristor. Switching circuits have 
been split into two sections-multivibrators 
appear in one chapter dealing with feedback 
circuits, and the concept of Boolean algebra 
and logic in a chapter which includes thyristor 
power switching circuits and-oddly-the 
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Schmitt trigger circuit. Chapters on regulated 
power supplies and measuring instruments are 
particularly appropriate and useful for the 
student. The discussion on frequency 
compensation of oscilloscope attenuators 
should save many students from getting 
perplexed over seeing distorted rectangular 
waveforms. An adequate index is provided. 
Pp.376. Price £2.40. McGraw-Hill, Shoppen- 
hangers Road, Maidenhead, Berks. 

Foundations of Wireless and Electronics (8th 
edition) by M. G. Scroggie. This book, first 
published in 1936, gives a full treatment of the 
elementary principles of electronics. Previous 
technical knowledge is not assumed. New 
material is included on transistors, i.cs, 
frequency modulation, v.h.f. and u.h.f., 
transmitters and television. New chapters are 
devoted to waveform generators and 
computers. Pp.521 with. nearly 400 diagrams. 
Prices £3.00 for hard back and £1.80 limp. Iliffe 
Books, The Butterworth Group, 88 Kingsway, 
London WC2B 6AB. 

Radio Transmitters by V. O. Stokes. This book 
provides a practical account of the design of 
power amplifiers at frequencies up to 30MHz. 
Reasons are given for the choice of power 
output, valve and component types, and circuit 
configuration. It is suitable for readers with a 
general knowledge of radio theory. Part I 

concerns cost and reliability in satisfactory 
designs. Part II covers the design of medium - 
and low -power amplifiers. The treatment 
includes discussions of wideband techniques, 
amplifiers for intermediate stages, ham 
requirements, and the use of solid-state devices 
for linear and non-linear applications. Modern 
transmitter techniques ate described and recent 
developments discussed in engineering terms. 
Pp.190. Price £4.50. D. Van Nostrand Co. 
Ltd., 46 Victoria Street, London S.W.1. 

Guide to Broadcasting Stations (16th edition). 
This revised list of I.w. and m.w. European 
stations, s.w. transmitters throughout the 
world, and the European v.h.f. sound 
broadcasting channels, is preceded by chapters 
on receivers, aerial and earth systems, 
propagation, signal identification, and reception 
reports. Pp.160. Price 50p. Iliffe Books, The 
Butterworth Group, 88 Kingsway, London 
WC2B 6AB. 

Tuners and Amplifiers by John Earl, is a guide 
book written to assist in the buying of a tuner, 
an amplifier or a tuner -amplifier. What is 
presented is a general picture of design 
procedures, with emphasis on the increasing 
use of i.cs, and ceramic and crystal filters: 
Most of the terms of specification for tuners 
and amplifiers are given explanation. Useful 
practical points are made where suitable. 
Pp.187. Price £2.10. Fountain Press Ltd, 46-47 
Chancery Lane, London W.C.2. 

Tape Recorders by H. W. Hellyer. This is a 
companion to `Tuners and Amplifiers' in the 
'how to choose and use' series. The primary 
aim is to guide the buyer on what to look for in 
the way of functions, type variations, and 
specifications. Sections of the book cover 
maintenance, servicing and making test 
measurements. Pp.239. Price £2.25. Fountain 
Press Ltd. 

ITV 1971, the new guide to Independent 
Television, contains over forty pages of 
technical and semi -technical information. There 
is a question -and -answer section on colour 
television, details of ITA transmitters (power 
output and location) and an account of the 
regional pattern. Pp.240. Price 75p. ITA, 70 
Brompton Road, London S.W.3. 
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Electronic Building Bricks 
9. The amplifier 

by James Franklin 

The purpose of an electronic amplifier, 
whether in a hi-fi equipment or an aircraft 
control system, is to increase the power of 
an electrical signal (Part 8) to enable it to 
operate some unit for which it would other- 
wise be too weak. The small electrical output 
of a gramophone pickup must be amplified 
to provide sufficient power to operate the 
relatively heavy mechanism of a loud- 
speaker. 

A mechanical analogy is servo -powered 
steering in a motor car. The steering gear 
follows the driver's steering -wheel move- 
ments in exactly the same way as in a 
conventional car, but the servo system 
provides additional mechanical power so 
that a normal pull on the steering wheel will 
operate a heavy steering mechanism. What 
is happening is that the steering wheel 
movements merely control through valves 
a source of hydraulic power applied to the 
steering gear. Similarly, in an electronic 
amplifier the low -power input signal is used 
to control a relatively large supply of 
electrical power so that it will "drive" some 
load (e.g. another electronic "brick") in 
accordance with the signals. 

To understand how this principle of 
electrical power control actually works in 
an amplifier we must go back to the idea of 
the electronic circuit (Part 5). In a working 
amplifier there are basically two circuits: a 
high -power circuit for driving the load and 
a low -power circuit for controlling the high - 
power circuit. This is shown schematically 
in Fig. 1. Here the high -power circuit con- 
tains an e.m.f. source (B) capable of 

e.m.f. 
source 
(A), 

Amplifier 

Low -power 
circuit 

Input 
trans 

I f 
I I 

Means 

I control 1 

> 
I I 

L_ 

e. m. f. 
source 

(B) 

High -power 
circuit 

Output 
trans. 

V 
Fig. 1. This diagram shows that the basic 
function of an amplifier is to enable 
high power to be controlled by low power 
variations. 

10- 

g 

e 

ó 3 

High -power signal graph 

Extra energy provided 
by e.m.f. source B 

Low -power signal graph 

0 1i 2 3 4 

4--t Time (milliseconds) 

Fig. 2. Graphs of power varying with time: 
the lower one is an input (controlling) 
signal applied to an amplifier; the' upper 
one is the resulting output signal. 

generating sufficient energy to operate the 
load to its fullest extent. The load itself we 
have shown as an output transducer (Part 4) 
and this could be, for example, a loud- 
speaker. In the low -power circuit the e.m.f. 
source (A) need generate only the small 
amount of energy necessary to enable it 
and the input transducer-say a carbon 
microphone-to produce a signal. (Alterna- 
tively the transducer may be of the converter 
type, Fig. 1(a), Part 4, which generates its 
own electrical energy-say a moving -coil 
microphone.) 

The amplifier proper, shown as a box, 
acts so that any variation of power with 
time (a signal) in the low -power circuit 
results in a corresponding but larger varia- 
tion of power in the high -power circuit, as 
indicated by the linking arrow. What we 
mean by "corresponding but larger" varia- 
tion can be seen from the curves in Fig. 2, 
which are both graphs of power (in milli - 
watts) with time (in milliseconds). The 
high -power signal follows faithfully the 
variations of the low -power signal, but one 
can see that the changes of power in the 
former are greater than the corresponding 
changes in the latter. This, in fact, is what 
amplification is, and we measure the amount 
of it by the following formula: 

Amplification- Output signal change 

Corresponding input signal change 

In Fig. 2, for example, the amount of 

amplification can be calculated from what 
happens during the short interval of time t 
shown on the horizontal scale. During this 
period the low -power signal increases from 
1 to 2 milliwatts (that is, by 1 milliwatt) 
while the resulting high -power signal 
increases from 3 to 6 milliwatts (by 3 milli - 
watts). Thus 

3 milliwatts 
Amplification = -3 1 milliwatt 

Whatever power change occurs in the 
input circuit will result in a power change 
3 times larger in the output circuit. This 
number, a factor, is called the gain of the 
amplifier. 

The extra power in the output signal is, 
of course, drawn from e.m.f. source (B) in 
Fig. 1 and is indicated in Fig. 2 by the 
shaded area (=energy, see Part 8). 

How does the amplifier provide the 
"means of control" in Fig. 1? In Part 7 

we discussed methods of controlling 
electron flows in circuits and in particular 
a method using the property of resistance. 
From this idea one could go on to envisage 
some sort of arrangement in which the 
electron flow, and hence power, in the out- 
put transducer circuit is controlled by a 
variable resistor, the resistance of which 
is mechanically varied by a motor, which 
in turn is actuated by the signal in the low 
power circuit. Such a system would work 
but in practice would be cumbersome and 
expensive and would have severe limitations 
of performance. Fortunately there are 
electronic devices which perform the 
resistance -controlling function without 
needing mechanical operations-notably 
the thermionic valve and the transistor.* 
Each of these devices provides a path for 
electron flow, and allows the electron flow 
rate in this path to be varied in proportion 
to a low -power control signal. As can be 
seen in Fig. 3, the high -power circuit and the 
low -power circuit are completed through 
the electronic control device (as shown by 
the broken lines). 

Fig. 3 is a purely functional diagram of 
a "one -stage" electronic amplifier. In prac- 
tice resistors are used in conjunction with 
the control device, to set the currents 
through it to required values; and several 
such stages can be connected in a line, the 
output of one stage providing the input for 
the following one. 

* From the point of view of external function the 
word `valve' would be a good name for both, but 
the thermionic device came first and so claimed it. 
`Transistor' is a contraction of `transfer resistor'. 

Amplifier e.m.f. source 

Low -power High -power 
circuit circuit 

Electron -flow 
control device 

(valve or transistor) 

Fig. 3. Use of an electronic device to vary 
the high power in proportion to the 
low power changes. 
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Direct Current Multimeter 
A straightforward design employing the well known '709' 

by J. Johnstone 

The meter described in this article 
covers the ranges lmV to 300V and 
11uA to 300mA, switched in a 1-3-10 
series. The input impedance on the 
voltage ranges is 1MS2/V up to 30V, 
and a constant 30M52 on the 100V 
and 300V ranges. The voltage drop 
across the input terminals is lmV at 
1iuA, rising to 10mV on all other 
current ranges. 

The voltage multipliers and universal 
shunt, together with their associated 
switches, are shown in Fig. 1. Ranges up 
to 30V are obtained by switching 
multiplier resistors into circuit. As 
semi -precision resistors are not readily 
available in values above 10MS2, the 
100V and 300V ranges are obtained 
by switching shunt resistors into the 
bottom end of the potential divider. 
These resistors are explained under the 
section describing setting up. If a single 
chain of resistors were used for the 
universal shunt some awkward values 

300V 100V 
32V 

10V 

3V 

1V 

300 V 
100 mV 

30 mV 

Sw1 a 

Sw2a 

+ve .V 
o 

Test I 

leads 

0- 
-ve 

1mV 
10mV 

Rg 
20M 

R 
7M 

R3 
20k 

2 

Sw2b 

Rio 
9k 

IA 3µA 
10µA , 900 

3OµA 
Swib lO0µA 

300µA 

would be involved in obtaining the 
X 3 ranges; this is avoided by switching 
in an additional shunt resistor for each 
range. 

The resistors for both the shunt and 
multiplier chain should be either high 
stability carbon film or metal film. Metal 
film resistors are better than carbon film 
as far as stability, noise level, and thermo- 
electric effects are concerned. Metal oxide 
resistors are not suitable, as some types 
have a very marked thermo-electric effect, 
generating around 50,uV/°C. This effect is 
due to the junction of the end cap and track 
forming a thermocouple, and should 
not be confused with the temperature 
coefficient of the resistor itself. 

In order to reduce the level of input 
current the integrated circuit amplifier 
is preceded by a matched pair f.e.t. 
stage. The loop gain of the amplifier is 

defined by R26, R27 and RVS, and zero 
is set by adjusting R V6. Frequency 
compensation is obtained by R31, 

RVy3 
1 

1k 

Ñi Sw1c 

R6 
700k 

R5 
00k 

R4 
70k 

V 

o 

1mA 

3mA 
1omA 

3omA 
700mA 

30omA 

R15 
0.1 

R14 
09 

R 

R12 
90 

R13 

o 

o 

o 

O 

0 
0 

R22 
47 

RV4 500 

° R20 0 
500 

C, and C2, and two diodes, D, and 
D2, protect the amplifier from excessive 
inputs. The layout of the amplifier is 

not critical, but long leads should be 
avoided, "and the instrument should be 
enclosed in a metal case. In the author's 
meter, the multiplier and shunt resistors, 
with the exception of the potentiometers 
and R2t and R22, are mounted directly 
on to the switch terminals. The amplifier 
circuit is mounted on a piece of matrix 
board. Range and function switches- 
which were made from Maka-switch 
wafers-and the set zero control are 
mounted on the front panel, together 
with the meter and the input terminals for 
the test leads. 

Calibration 
The meter is set up by adjusting the 
five potentiometers and R1, and R16. 
Four 1% resistors are required: 10MS2, 
1MQ and 10, all 0.5W, and 100Q 

Fig. 1. Complete circuit diagram of the instrument. 

R23 
4-7k 

al Z 
0A200 

d ° R19 RVi 
O--Wv+ 1k 
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05 

Rvw-4 
005 

R21 
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_ D2 R24 R25 
0A200 33k 33k 

R32 
470k 

3 
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18k 

RV6 
50k 
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5,000p 

C2 
200p 

C4 
200µ 

T 16V 
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16V 

R28 
47 

R26 
100k 

R27 
100 

RV5 
500 

100 
Sw2b 

o 

Sw2c 

19V 
PP4 

OV 

e. PP4 
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Table 1 

Range Use 

Fig. 

Ra 

Q 

Vs set 
Volts f.s.d. 

1 mV 2(a) 10 RV, 

10V 2(b) 0 10 RV, 

100V 2(b) 0 100 RV, 

300V 2(b) 0 300 RV, 
H- 

3pA 2(b) 10M 30 RV, 

100mA 2(b) 100 10 R 
300mA 2(b) 100 30 R 

2W-also a low ripple power supply 
able to deliver 300mA at 10 and 30V, 
and 1mA at 100V and 300V is required. 
The order of adjustment is given in 
Table 1. The circuit of Fig. 2(a) is used 
to set the lmV range. For the 10, 100 
and 300V ranges the power supply is 
connected directly to the meter terminals. 
The three current settings are obtained 

Power 
supply 

10V 

(a) 

Meter 
input 

Ra 

Power 
supply 
Vs 

Meter 
input 

(b) 

Fig. 2. (a) Circuit to adjust the lmV 
range; (b) circuit used to adjust 
the other ranges. 

o 

by using the circuit of Fig. 2(b). 
Resistors R1, and R,,, are made from 
short lengths of resistance wire, and may 
be adjusted by filing away small amounts. 
If their value is too high, solder may be 
run along the wire. At least half an hour 
should then be allowed for the shunts 
to cool to room temperature, before 
any further adjustments are made. 

The adjustment of RV, sets the 
amplifier gain required for lmV to drive 
the meter to f.s.d.; RV, is then adjusted 
to correct the overall value of the 
universal shunt and potential divider. 
R V2 and R V3 reduce the amplifier 
input on the 100 and 300V ranges by 
further shunting the universal shunt. 
RV4 has a similar effect on the 3µA 
range. In the author's meter all the 
potentiometers are multiturn presets; 
these offer very fine adjustment, but 
single turn wirewound types could be 
used and would offer a substantial 
reduction in cost. 

Amplifier zero drift is negligible, 
after a five minute warm-up period; 
the zero temperature coefficient has 
not been properly checked, but appears 
to be in the region of 5µV/°C; noise 
level is negligible. No calibration drift 
has been found after five months' day-to- 
day use in the laboratory. With inter- 
mittent use a battery life of about one 
year may be expected, as the current 
drain is very small. 

COMPONENTS LIST 

Resistors (fixed) 
The prefix R and the suffix S? are omitted 
in the list below 

1 - 2k 12 - 90 23 - 4.7k 
2 - 7k 13 - 9 24 - 33k 
3 - 20k 14 - 0.9 25 - 33k 
4 - 70k 15 - 0.1 26 - 100k 
5 - 200k 16 - 0.05 27 - 100 
6 - 700k 17- 0.5 28- 47 
7 - 2M 18 - 5 29 - 18k 
8 - 7M 19 - 50 30 - 18k 
9 - 20M 20 - 500 31 - 1.5k 

10 - 9k 21 - 330 32 - 470k 
11 - 900 22 - 47 

Resistors (variable) 
The prefix RV and the suffix Q are omitted 
in the list below 1-lk 3- lk 5-500 
2 - lk 4 - 500 6 - 50k 

Resistors (additional information) 
All resistors up to R22 as well as R24 and 
R25 should be 1% high stability carbon, 

or metal film. Other resistors should be of 
similar type, but may be of 5% tolerance. 
All potentiometers should be wirewound 
types. Although the resistors and potentio- 
meters are operating at very low power 
levels, a minimum power rating of 0.5W 
should be chosen, as this will result in 
improved long-term stability. 

Capacitors 
The prefix C has been omitted in the list 
below 
1 - 5,000p 3 - 2O0µ, 16V 
2 200p 4 - 200g, 16V 

Other parts 
Transistors -- TIS70 (Texas) 
Integrated circuit - LM709 (Nat. Semi- 
conductor) or similar 
Diodes - 0A200 
Meter-f.s.d.=100µA 
S, -4 -pole, 12 -way Maka-switch 
S2 -4 -pole, 3 -way Maka-switch 
Batteries - PP4 or equivalent 

Announcements 

The subject of discussion at a residential 
vacation school being organized by the 
Electronics Division of the I.E.E. is major 
developments in circuit theory. The school 
will be held at the University College of 
North Wales, Bangor, from 22nd March 
to 2nd April. Details are available from 
the Secretary, I.E.E., Savoy Place, 
London WC2R OBL. Ref: LS(E). 

A residential vacation school on 
Semiconductor Circuit Design is to be 
held at the University College of Swansea 
from 19th to 23rd April. Further details 
may be obtained from the Secretary, 
I.E.E., Savoy Place, London WC2R OBL. 

The I.E.E. is organizing a microwave solid 
state residential vacation school at Leeds 
University from 12th to 23rd July. Further 
information can be obtained from the. 
Divisional Secretary (Electronics), I.E.E., 
Savoy Place, London WC2R OBL. 

The Electronic Components Board have 
moved from Winsley Street to Carrier 
House, Warwick Row, London S.W.1. 
This change of address also applies to 
British Radio Valve Manufacturers' 
Association, Electronic Valve & 
Semiconductor Manufacturers Associa- 
tion, Radio & Electronic Component 
Manufacturers Federation and Conference 
of the Electronics Industry. Tel: 01-828 
7411. 

The Electronic Engineering Association 
has moved into new offices at Leicester 
House, 8 Leicester Street, Leicester 
Square, London WC2H 7BN, which it 
shares with the British Electrical & Allied 
Manufacturers' Association. 

The Society of Electronic and Radio 
Technicians is to hold a weekend 
residential symposium on marine 
electronics at Churchill Hall, University of 
Bristol, from 9th to 12th July. 

The British Association for Brazing and 
Soldering has been formed with offices at 
The British Non -Ferrous Metals Research 
Association, Euston Street', London 
N. W.1. 

The dimensional standards room at the 
Mitcham plant of Mullard Ltd has 
received a certificate of approval for a 
wide range of mechanical measurements 
from the British Calibration Service. 

Echometrix Ltd, 113-115 The Broadway, 
Leigh -on -Sea, Essex, have been appointed 
U.K. agents for test equipment 
manufactured by Nordemende, of Bremen, 
W. Germany. 

Coventry Controls Ltd, Godiva House, 49 
Allesley Old Road, Coventry, CV5 8BU, 
are now an agent for "Werma" of West 
Germany, manufacturers of audible 
signalling equipment. 
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take a good 
look at 

ANTEX 
miniature 

soldering irons 

_.- IOW -.----- NMI .__...._ 
G18 wa ts. Fitted 3/32" bit for miniature work 
on production lines. Interchangeable spare bits. 
1/8', 3716" and 1i4" evailabe For 240. 220 
or 10 v-shs. £ 1.80 (36;-) 

E20 watts. Fitted with 1/4" bit. 
Interchangeable spare bits 3/32". 1'8". 
3/1b" available. Fair 240, 220, 110 volts. 
Fror, £.80 (36/-) 

ES25 wets. Fitted with 1/8" bit. 
Interchangeable bits 3/32". 3/16" and 1/4" 
available, Ideal for high speed production 
lines. For 240, 220 111). 24 or 12 volts. 
From £ .80 (36/-) 

111 F40 wate. Fitted 5/16" bit, Interchangeable bits 
U1/4", 3/16". 1/8", 3/32" available. Very high 
temperature iron£. 

For 2(y0./ -)g 0. 
110. 24 or 

20 tolte. From 
Spare tats and elements for all models and 
voltages mmediately available from stock. 

Complete precision 
soldering kit 

PLUS 36 -page booklet on 
"How-to-Solder"-a mine 

of information for amateur 
and professional. 

This kit-in a rigid plastic 
'"tool -box" - contains 

Model CN 15 watts 
miniature iron, fined 
sN' bit. Interchangeable 
spare bit's. 46'. 
Reel of resin -cored 
solder 
Felt cleaning pad 

Stand for soldering iron 

From Electrical and Radio 
Shope or 

tß,`:"£2.75 (55/-) 

Model CN 240/2 
15 watts - 2ao volts. £1.70 (34/-) 
Fitted with nickel plated bit (3/32") and in 
handy transparent pack. From Electrical 
and Radio Shops or send cash to Antex. 

0440a 
PRECISION MINIATURE SOLDERING IRONS 

Antex, Mayflower House, Plymouth, Devon. 
Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

nPlease send me the Antex colour 
catalogue 

nPlease send me the following irons 

Quantity Model Bit Size Volts Price 

I enclose cheque/P.O./cash value 

NAME 

ADDRESS 

WW2 . 
lbw mu Ern mom i ailm um mu mom im im is ma mu wi 

WW -069 FOR FURTHER DETAILS 
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It's new and great from Shure... 

the most -for -your -money 

588 Series 
Unisphere B 

This is the one. The mike with the most. 
A new fine quality Unisphere 

that gives you maxi features at a mini price. 
See what you get 

Superior "Pop" Convenient Built -In Superb Feedback 
Rejection On -Oft Switch Control 
Built-in filter suppresses explosive With a useful provision for locking Truecardioid pickup pattern - 
breath sounds and wind noise - the switch in the "ON" symmetrical about axis and uniform at 

without additional windscreens. position. all frequencies. 

Plus shock -mounted cartridge for quiet operation. 15ft. cable. Swivel adapter. Rugged 
construction. Easy on -the -spot servicing. 
You can use the Shure 588 anywhere. Indoors or out. For any purpose. Public speakers. 
Orchestras. Small combos. Vocalists. Every time you.get natural, lifelike reproduction. 
It's a Unisphere through and through! 

at a mini price... 
Model 5885A (high impedance) & 588SB (low impedance) Unisphere B undirectional 
dynamic microphones. 

SHORE setting the world's 
standard in sound 

Trouble -Free Cannon -type 
Connector 

A feature you would usually 
expect to find only on 

higher -priced microphones. 

Shure Electronics Ltd. 
84 Blackfriars Road, London SEI. 
Tel: 01-928 3424. 

WW -070 FOR FURTHER DETAILS 
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Choosing a Vidicon 
A summary of various tubes based on the vidicon 

by D. J. Gibbons*, M.A., Ph.D. 

Ten years ago the task of generating a 
television signal was a job attempted only 
by the expert. Although the simple vidicon 
was on the market the majority of 
television pick-up tubes in use then were 
photoemissive types which were more 
difficult to set up for good signal quality. 
In addition, the most important 
application of television was for 
broadcasting entertainment programmes 
where picture generation was largely 
confined to the big studios. Today the 
position is changing rapidly, because the 
comparative stability and ease of setting 
up of the modern vidicon (or one of its 
derivatives) has made it a camera tube 
that is suitable for a large number of 
applications. Among these are black - 
and -white and colour television broadcast- 
ing, aerospace telemetry, industrial and 
scientific c.c.t.v., and amateur television. 
Further applications from a very wide 
variety are discussed below. The greatly 
enlarged range of tubes based on the 
vidicon has made it much easier to choose 
the best tube for the job, and many new 
applications have now been brought within 
the scope of the vidicon or its derivatives. 

Now that a good c.c.t.v. system can be 
purchased for less than an audio hi-fi set 
up 2 television signal generation, whether 
for a picture or not, is becoming 
increasingly within the grasp of the 
low -budget user in the industrial, 
educational, scientific and medical spheres 
as well as of the amateur and home user. 

A review of the basic principles 
involved in generating a television signal is 
to be found in Ref. 7. The present 
comments and tables are intended to help 
make the vidicon a much more familiar 
device to those people whose primary task 
is not the generation of pictures for 
television broadcasting. To do this well 
still needs the co-operative skills of equip- 
ment manufacturers, lighting experts, 
cameramen and technicians in a studio. 
This article should be helpful to the 
ever-increasing number of users who now 
use a vidicon with much the same 
confidence as they select and use a 
photographic camera or a transistor. 

The vidicon has lent itself to 
modifications more than any other pick- 
up tube. Fig. 1 gives some idea of the 

* Research laboratories of EMI Ltd. 

TABLE 1 Resolution of various types of Vidicon 

TV 
lines 

Points/ 
line 

Line pairs/ 
diameter 

M/M integral 
mesh 

M/M sep. 
mesh 

E/M or 
M/E E/E 

High resn. 
E/E 

115mm 
FPS 

0 
100 

0 
133 

o 
83 

100 
95 

100 
96 

100 
98 

100 
89 

100 
99 

100 
100 

200 267 167 80 90 88 71 90 93 
300 400 250 60 81 71 45 62 70 
400 533 333 45 70 57 28 39 52 
500 667 417 34 54 40 17 28 39 
600 800 500 25 39 25 11 30 
700 933 583 18 30 15 7 23 
800 1067 667 10 25 9 17 
900 

1000 
1200 
1333 

750 
833 

12 
8 

Source of data 
1 2 3 4 5 6 

Symbols: M -magnetic. E -electrostatic. FPS -focus projection scanning. 
With a high quality lens system and good scanning and focus coils, the resolution of most vidicons will lie within 

10% of these modulation figures. The principal exceptions are tubes of diameters other than 26mm, the silicon 
vidicons, and lead oxide types. 
Source of data: (1) EEV Co abbreviated catalogue (curve 5). (2) EEV Co abbreviated catalogue (curve 71, (3) 
Westinghouse slow -scan vidicon data sheet. (4) Westinghouse slow -scan vidicon data sheet, (5) EMI all -electrostatic 
vidicon data sheet. (6) GE. FPS vidicon data sheet. 

present-day range of tubes; the selection 
shown here is by no means complete. 

Most modifications to the basic studio 
broadcasting versions have been in the 
directions of matching the spectral 
response to regions of the electromagnetic 
spectrum outside the visible and increasing 
the sensitivity in weakly illuminated 
conditions. Other special versions, 
however, are made for extra -high 
resolution pictures, for severe environmen- 
tal conditions such as vibration or nuclear 
radiation, for applications where size is a 
constraint, for portable light -weight 
transistorized cameras, for slow -scan TV, 
and for colour broadcasting cameras. 

Roughly speaking diameters of basic 
vidicons (excluding coils) range from 13 

to 43 mm and lengths from 86 to 265mm. 
Almost the entire electromagnetic 
spectrum can be covered, from 200 keV 
X-rays (8 pm) through the u.v. and 
visible to 2.4 microns in the i.r. 
Sensitivities range from minimum target 
white light illumination levels of 1.0-10.0 
lux for a simple broadcast quality or 
visible -light industrial quality vidicon to 10-, 
lx for an intensifier vidicon or SEC tube. 
Light levels producing a total incident light 
flux on the target of less than about 
10-61m (0.01 lx on the faceplate of a 
26.7mm diameter vidicon) give rise usually 
to a more or less "laggy" picture, that is, 
one in which the signal generated by fast 
moving objects becomes smeared because 
a small amount of image retention occurs, 
fading in the tens of milliseconds range. 

i 

A 

Ì 

C 

0 Inches 6 

I..ti,j,.ti;i.,ti,r 
0 150 

Fig. 1 Silhouettes to scale of modern 
vidicons and tubes based on the vidicon. 
A, intensifier vidicon; B, Esicon or SEC 
tube (TH-CSF and Westinghouse); 
C, Ebitron (EMI); D, F, G, H, K, L, M, 
various vidicons; E, integral -coil vidicon 
(GE); J, Printicon (EMI). 
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Vidicons vary over wide limits in this 
respect, but the lead oxide types in 
particular have very low lag. Other types 
are manufactured to provide an extended 
lag response for special applications (see 
Table 5). General broàdcast and industrial 
quality vidicons are increasingly used to 
generate particularly high quality and 
stable television signals whenever the 
scene illumination is capable of being 
maintained at a reasonably high level. 
Examples are TV film scanning or remote 
studio application, as well as many 
industrial scientific, educational, and 
c.c.t.v. uses where lighting can be readily 
controlled, or where broadcast -quality 
short lag is not demanded with very fast 
moving scenes. 

Leaving aside for the moment the 
question of lag, target illumination levels, 
lower than 10-2lx cannot be used at 
standard picture repetition rates because 
the video output signal from the vidicon 
becomes very noisy due to the particulate 
nature of the light. However, target 
illumination levels below 10-31x can be 
used by integrating the signal for several 
tens of seconds on a special slow -scan 
vidicon (Table 7). 

If a lens optics system is used and the 
various tubes are put in order of 
white -light sensitivity (defined as video 
signal output for a given scene brightness), 
the list is as follows: Ebitron secondary 
electron conduction (SEC), intensifier 
vidicons, silicon and lead oxide vidicons, 
22mm vidicons, 13mm vidicons. For a 
given depth of focus, the sensitivity of a 
camera using a lens system and a vidicon 
with a linear light transfer characteristic 
depends only on the f-number of the 
optical system and the vidicon signal 
output for a given number of lumens 
incident on the faceplate. Thus the camera 
sensitivity does not depend on tube 
diameter unless fibre -optics is used ex- 
clusively, in which case the sensitivity is 
greater for large diameter fibre -optics 
faceplate vidicons. 

Manufacturers tend to specify in 
different terms the sensitivity of tubes in 
which the light transfer characteristic is 

not linear, since questions of light and 
signal level, dark current and emergence of 
background blemishes all need to be 
specified unless purely subjective criteria 
are used'. 

It is thus a simple matter accurately to 
compare the sensitivities of the silicon, 
lead oxide and ultra-violet types of vidi- 
con, the SEC tube and the Ebitron, but 
not those of intensifier vidicons, or stan- 
dard types for visible light applications, as 
shown in Table 2. These tubés have a 
less -than -linear light transfer characteristic 
and thus have a higher sensitivity at low 
light levels. Uniformity of dark current is 

more important than its absolute value, 
since all that is needed in the video channel 
to compensate for a constant dark current 
is admixture of a d.c. potential, although 
manufacturers of broadcast -quality colour 
cameras prefer negligible dark current10 
The foregoing list can therefore only be 
used as a guide. 

The usual video bandwidth for a 

TABLE 2 Basic Vidicons for Visible Light 

Spectral Max. Max. bulb Recommended 
Type No. Manufacturer Scanning Focus Mesh curve* length (mm) dia. (mm) applications 

TH9806 TH-CSF 
TH9806PA TH-CSF 
TH9807 TH-CSF 
TH9807PA TH-CSF 
TH9808 TH-CSF 
TH9808PA TH-CSF 
TH9812 TH-CSF 
TH9812PA TH-CSF 
TH9813 TH-CSF 
TH9814 TH-CSF 
TH9814PA TH-CSF 
TH9815 TH-CSF 
TH9815PA TH-CSF 
TH9817 TH-CSF 
TH9817PA TH-CSF 
TH9821 TH-CSF 
TH9823 TH-CSF 
TH9824 TH-CSF 
TH983OPA TH-CSF 
TH9831 TH-CSF 
9677 S1 EMI 
9677 S2 EMI 
9677 F1 EMI 
9677 F2 EMI 
9677 B EMI 
9677 M EMI 
9677 C EMI 
9677 Amateur EMI 
9706 S1 EMI 
9706 S2 EMI 
9706 F1 EMI 
9706 F2 EMI 
9706 B EMI 
9706 C EMI 
9706 M EMI 
9728 S1 EMI 
9728 S2 EMI 
9728 Fl EMI 
9728 F2 EMI 
9728 B EMI 
9728 C EMI 
9728 M EMI 
9728 Amateur EMI 
973013 EMI 
9730 C EMI 
9730 M EMI 
9745 EMI 
9877 EMI 
9806 EMI 
9828 EMI 
9845 EMI 
1255 Heimann 
2255 NOR Heimann 
2255 IND Heimann 
2255 AMR Heimann 
2255 FIM Heimann 
2255 ROE Heimann 
2255 ENT Heimann 
2700 Heimann 
X0.1010 Philips/Mullard 
XQ1030 Philips/Mullard 
X0.1040 Philips/Mullard 
X0.1041 Philips/Mullard 
X0.1042 Philips/Mullard 
XQ1043 Philips/Mullard 
X0.1044 Philips/Mullard 
NEC 7038 NEC 
NEC 7262A NEC 
NEC 7735A NEC 
NEC 8134 NEC 
NEC8134-VI NEC 
NEC 8507 NEC 
NEC 8480 NEC 
NEC 8572 NEC 
NEC 8480 -VI NEC 
4493/P893 EEV 
4494/P894 EEV 
4495/P895 EEV 
7038 EEV 
7262A EEV 
77356 EEV 
8134 EEV 
8134 V1 EEV 
8507A EEV 
8541A EEV 
8572 EEV 
8625 EEV 
8626 EEV 
P810 EEV 
P831 EEV 
P844 EEV 
P848 EEV 
P849 EEV 
P860 EEV 
P863 EEV 
7262A Hitachi 
7735A Hitachi 
8051 Hitachi 
8134NI Hitachi 
8134A Hitachi 
8480NI Hitachi 
8507 Hitachi 

M I D 165 26.7 
M S D 165 26.7 
M I D 165 26.7 
M S D 165 26.7 
M I D 165 26.7 
M S D 165 26.7 
M I D 165 26.7 
M S D 165 28.7 
E I D 165 28.7 
M I D 135 26.7 
M S D 135 26.7 
M I D 165 26.7 
M S D 165 26.7 
M I D 165 26.5 
M S D 165 26.7 
E S D 165. 26.7 
M S D 112 26.7 
E S D 165 26.7 
M S D 200 38.5 
E I D 265 38.5 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 28.8 
M S C 159 26.6 
M S C 159 26.6 
M S C 159 26.6 
M S C 130 26.6 
M S C 130 26.6 
M S C 130 26.6 
E S C 159 26.6 
M S D 159 26.6 
M S D 130 26.6 
M S D 159 26.6 
E S D 159 26.6 
M I B 162 26.6 
M S B 162 26.6 
M S B 162 28.6 
M S B 162 26.6 
M S B 162 26.6 
M S B 162 26.6 
M S B 162 26.6 
E S B 163 26.6 
E S D 162 26 
M I D 152 26 
M S D 162 26 
M S 162 26 
M S D 162 26 
M S D 162 26 
M S D 162 26 
M I C - 26.7 
M I -- - 26.7 
M I - - 26.7 
E S - 26.1 
E S D 161.5 26.1 
M S - - 26.7 
E S C 263.5 38.3 
M S C 165 26.7 
E S C 263.5 38.3 
E S - 162 26 
E S - 162 26 
E S - 162 26 
M I C 162 28.7 
M I D 131.5 26.1 
M I D 162 26.7 
E S D 162 26.1 
E S D 162 26.1 
M S D 162 26.7 
M S D 162 26.7 
M S C 162 26 
M S B 162 26.7 
M S B 162 26.7 
M I C/D 162 26.7 
M S D 131.6 26.7 
M S C 182 26.7 
M S C/D 162 26.7 
M S CID 162 26.7 
M I C 162 26.7 
M S D 162 26.7 
M I D 131.5 26.7 
M I D 182 26.7 
M S C 203 38.4 
E I D 162 26.1 
M S C 159 26 
E I C 266 38.2 
M S C 162 26.7 
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Type No. Manufacturer Scanning Focus Mesh 
Spectral 
curve* 

Max. 
length (mm) 

Max. bulb 
dia. (mm) 

8507B Hitachi M M S C 162 26.7 
85418 Hitachi M M S D 159 26 
8572 Hitachi M M S C 162 28.7 
8758 Hitachi M M I D 136 26.7 
8758A Hitachi M M I D 136 26.7 
8815 Hitachi M MIE I C 266 38.2 
8816 Hitachi M M/E I D 162 26.1 
F4016 ITT E E S C 142 25.9 
F4058 ITT M M S C 131 25.9 
F4064 ITT M E S C 148 25.9 
F4085 ITT M M S C 132 25.9 
F4070 ITT E M S C 112 25.9 
2048 RCA M M I C 133 26.2 
4478 RCA M M I D 165 26.7 
4493 
4494 RCA M E S D 163 26.1 
4495 
4503A RCA M M S D 133 26.1 
4514 RCA E E S D 148 25.8 
7038 RCA M M I C 165 26.7 
7262A RCA M M I D 132 26.7 
7263A RCA M M I D 132 26.8 
7735 RCA M M I D 165 26.8 
7735A RCA M M I D 165 26.8 
7735B RCA M M I D 165 26.8 
8051 RCA M M S C 204 38 
8134 RCA M E S D 161 26.2 
8134M RCA M E S D 161 28.2 
8521 RCA M M S D 203 38 
8480 RCA M E S C 263 38 
8480NI RCA M E S C 263 38 
8507A RCA M M S D 162 26.8 
8541A RCA M M S D 162 26.8 
8573A RCA M M S D 165 28.8 
8567 RCA M E S D 162 26.2 
C23033 RCA M E S D 203 38 
C23066 RCA M M S D 133 26.1 
C23133 RCA M M S D 102 26t 
C74127 RCA M M I D 132 26.8 
TD1319 GEC M M I C 162 26.6 
TD1325-001 GEC M M I C 162 26.6 
TD1337 GEC M E S C 162 26.8 
TD1339-001 GEC M E S C 147 26.6 
TD1341-001 GEC M M S C 162 26.6 
TD1343-011 GEC E E S C 134 25.9 
T01347-001 GEC E E S C 147 26.6 
TD1347-021 GEC E E S 8/C 134 25.9 
TD1348-001 GEC M M S C 163 26.6 
TD1354-001 GEC M M I C 162 26.4 
TD1355-010 GEC M M S C 121 25.9 
7038 GEC M M I C 162 26.8 
7226 GEC M M I C 118 26.6 
7226A GEC M M I C 133 25.8 
GEC 7291 GEC M M I C 162 26.8 
7522 GEC E E S C/D 162 26.8 
7038 GE M M S C 151 26 
7038V GE M M S C 151 26 
7226 GE M M I C 151 26 
7262a GE M M I D 151 26 
7383a GE M M I D 151 26 
7735a GE M M I D 165 26 
77358 GE M M I D 165 26 
7735BX GE M M I D 165 26 
8134 GE E M S C 165 26 
8134V GE E N S C 165 26 
8484 GE M M I C 165 26 
8507 GE M M S D 165 26 
8507a GE M M S D 165 26 
8541 GE M M S D 165 26 
8541A GE M M S D 165 26 
8541X GE M M S D 165 26 
8572 GE M M S C 165 26 
8572V GE M M S C 165 26 
8604 GE M M S C 165 26 
Z7872 GE E M S C 95 28 

Z7873 GE E M S C 114 28 

Z7894 GE E M S C 114 29 

Z7912 GE M M S D 151 26 
Z7917 GE E M S C 140 29 

Z7929 GE E M S D 151 26 
Z79298 GE E M S D 151 26 
Z7929G GE E M S D 151 26 
Z7929R GE E M S D 151 26 
Z7933 GE M M S D 151 26 

Recommended 
applications 
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KEY TO APPLICATIONS RECOMMENDED BY MANUFACTURERS 
t A dagger beside a dimension means inclusive of integral coils: * see figure 2: a, amateur and home use; b, black - 
and -white live -scene studio broadcasting; c, colour live -scene broadcasting; c'. CCTV and industrial live -scene colour: 
d, data transmission; e, educational black -and -white: E electrostatic; f. may be used without faceplace discoloration 
in areas of high radiation; g, general purpose: G, US government end -use only: h. high resolution; i, industrial; 
i', extra high quality industrial: I. integral; j, internal reticule; k, caption scanning; L low light level; m, military; 

M, magnetic; n, aerospace: o, obsolescent replacement type; p. low priced economy tube; q. extra high picture 
quality; r. relaxed blemish specification; R. ruggedized; s, scientific; S, development tube available on sampling 
basis; t. telecine (N film scanning); t', colour telecine: u, integral coils; U. underwater television; v. very high 
pressures; w, lightweight cameras; x, experimental use: y, slow -speed scan; z, suitable for viewing X-ray fluoroscope 
screens; S, separate mesh. 

high -resolution flicker -free television pic- 
ture is between 3 and 10 MHz, at which 
all public entertainment broadcasting is 
undertaken. However, this is not the 
optimum for a high signal /noise ratio at 
low light levels in those applications where 
picture flickering is not troublesome, but is 
obviously linked to the picture repetition 
rate and the resolution required. Provided 
that the bandwidth is no higher than that 
needed for the resolution, the highest 
signal /noise ratio obtains at about 300 
kHz for a 405 -line picture. The exact 
scanning conditions may be readily 
calculated from the analysis given in Ref. 
1. The enhanced signal /noise ratio results 
from employing the same number of 
scanning lines in the picture and the same 
horizontal resolution, but a lower video 
bandwidth and a slower frame rate. 

Basic vidicons for visible light 
applications 
This is by far the largest category, 
because tubes of this kind are widely used 
for applications which include broadcast- 
ing, c.c.t.v., industrial, educational and 
medical purposes, missile telemetry, space 
TV, and telecine (film scanning). Earlier 
tubes were specified to a larger extent 
than now by subjective criteria, such as 
whether a television picture `looked good' 
or whether there were many background 
blemishes visible. Such valuable tests are 
always made, together with others, on all 
tubes, especially those employed in 
entertainment television. However, parti- 
cularly since the introduction of multi -tube 
colour cameras, a much greater emphasis 
is placed on specifying more objective 
measurements such 'as light transfer 
characteristic, spurious signals, stability 
against light overload, and picture lag10. 
Therefore it is now possible to select a 
tube with much greater precision that' 
formerly, provided that it is possible 
clearly to define tube requirements; this 
tends to be easier to do in scientific and 
industrial applications, and is more 
important in the design of colour cameras 
for broadcasting10. 

The electron beam can be scanned and 
focused either magnetically or electrostat- 
ically; this gives rise to four possible 
varieties of vidicon. Highest resolution 
tubes employ magnetic deflection and 
focus, next in resolution capability come 
those with magnetic focusing or deflection 
and electrostatic deflection or focusing, 
and then come the all -electrostatic tubes. 
The latter are capable of yielding the 
smallest cameras for a given target size, 
and are particularly well suited for small 
light -weight transistorized cameras of low 
power consumption, or for industrial uses 
where space is at a premium. 

The most common and significant 
variation in electrode structure of 
all -magnetic tubes is the connection to the 
mesh electrode (g,), which may be 
internally connected or brought out 
separately. Although separate mesh tubes 
require an extra voltage, a big gain in 
resolving power is attainable'. The 
optimum ratio of mesh to g3 voltage for 
best geometry or for best uniformity lies in 
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the range 1-.2/1 to 1.7/1 depending on the 

scanning and focus coils used. The mesh 

should always be operated at a higher 
potential than g3, otherwise most of its 

advantages are lost; in electrostatic tubes, 
g, is the separate mesh and this must be 

operated at the manufacturer's recom- 
mended voltage. 

It is difficult to make a strict 
comparison between the resolving powers 
of tubes made by different manufacturers 
because different ways of specifying this 
are often used. `Limiting resolution' is a 

subjective estimate so it cannot be used 
with precision, especially when different 
people make the test; a rough quantitative 
figure would be 2-3% output signal 
compared with the very low frequency 
output at the same light level. This is 

`modulation depth'. Other ways of quoting 
resolution depend on specifying the 

modulation depth of a given number of 
spots per line or number of TV lines. 

Table 1 summarizes the resolution 
figures for different types of vidicons, 
together with conversions from different 
ways of specifying this. 

It moist be emphasized that in 

magnetically scanned tubes, such factors 
as resolution, deflection defocusing and 
scanning orthogonality are very much a 

function of the scanning and focus coils 
used. The new printed -circuit scanning 
coils eliminate many of the disadvantages 
of the older kinds'. 

Obviously, the tables and comments 
can in no way replace the more detailed 
information to be found in the 
manufacturer's data sheets. An exact price 
for any country in the world may be 

obtained from his agent or from one of the 
manufacturers listed in next month's 
article. Prices range from about £10 for an 

economy or amateur -grade standard 
vidicon to £135 for a broadcast -quality 
tube; lead oxide types tend to be 

somewhat higher, and these range from 
about £500 to £600 for broadcast quality 
tubes, with £300 or so for industrial tubes 
and £50 each for setting -up tubes. 

High sensitivity tubes 
Since a vidicon type tube generates no 
noise, the signal /noise ratio of the video 
output signal depends on the signal level 

and the design of the TV head amplifier'. 
All commercially available TV systems 
incorporate a head amplifier designed so 
that the noise is minimized. However, in a 

standard television system employing a 
modified vidicon with a pre -scanning gain 
of 15-40, the signal /noise ratio is 
determined less by the 'head amplifier than 
by the shot noise in the photo -current. 

It is possible to achieve a system 
signal /noise ratio nearly equal to the 
primary photo -current noise, which itself 
is very close to the sigñal /shot -noise ratio 
in the light-hence the term ultimate 
sensitivity is often applied to these tubes. 
To attain this limit at very slow scanning 
speeds may require an even larger 
pre -scanning gain to give an output signal 
of about 150 nA; this extra gain might be 

obtained from, for example, a separate 

TABLE 3 Fibre Optic End -Window Tubes 

Type No. Manufacturer Type 
Sensitivity 
µA/Ix Notes Resolution 

30% @ 300 TV lines 
WX30654 
TH9611 
WL30691 

TH538 

TH9812F0 
TH9813F0 
TH9830F0 
2255F0 
P831F 
9686 
9677D 
96060 
9806D 
9828D 
9830D 
9877D 
C23055 IN 

Westinghouse 
TH-CSF 
Westinghouse 

TH-CSF 

TH-CSF 
TH-CSF 
TH-CSF 
Heimann 
EEV 
EMI 
EMI 
EMI 
EMI 
EMI 
EMI 
EMI 
RCA 

C23112 (AI RCA 

6XQ 
7X0 
8XQ 
E 1004 F 

E 1322 
E 1550 

Intensifier 
Intensifie r 
SEC 

Esicon 

FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
FO vidicon 
(38mm) FO vidicon 

9 @ 0.01 lx S 

1 @ 0.01 lx 
5@0.01lx S 

5 @ 0.01 Is 

0.025* 
0.025* 
0.025* 
0.027* 
0.03* R 

0.03* 

0.02* -0.2* 

26.6mm FO vidicon 0.02* 

Philips/Mullard FO, Pb0 vidicon 
Philips/Mullard FO, Pb0 vidicon 
Philips/Mullard 26mm FO, Pb0 vidicon 
Heimann SEC 
Heimann Intensifier 
Heimann Intensifier 

0.14 
0.1 
0.12 
5 

1 

1 

h, q 

s 
S 
S 
s 
S 
S 
Type A has integral 
clamping ring for 
coupling other FO 

components. S 
Type A has integral 
clamping ring for 
coupling other FO 

components. S, R 

s 
S 
S 
26mm diagonal 

38% @ 300 TV lines 
j40% @ 300 TV lines 

, 
10% @ 450 TV lines 

85% at 400 TV lines 

1,000 TV lines limiting 

650 TV lines limiting 
650 TV lines limiting 
25% at 400 TVL 
40% at 400 TVL 

* Approximate. Sensitivity is higher for high dark currents or low illumination levels. 

Other manufacturers offer to fit a fibre -optics end -window to special order in any of their standard range of tubes. 

Symbols: h-high resolution. L-low light -level. q-extra high picture quality. R-ruggedized. 
S-developmental tube available on a sampling basis. 

TABLE 4 High Sensitivity Tubes used with Lens Optics 

It should be noted that if tubes such as the intensifier vidicon or the SEC tube are used with lens optics. a very 

large angle of convergence should not be employed in the lens system. Not all tubes shown in Table 3 are listed here. 

Type No. Manufacturer Type 
Sensitivity 
µA/lumen Resolution 

9777 EMI Ebitron 

W L30691 Westinghouse SEC 

TH538 TH-CSF 

WX30654 

TH9611 

C23136 

Westinghouse 

TH-CSF 

RCA 

XQ1023 Philips 

Z7974 GE 

Esicon 

Intensifier 

Intensifier 

Silicon 
target vidicon 

Extra -red 
Plumbicon 

Intensifier 

S > 18.000 

S 

S 

S 

12.000-15.000 

15,000 

3,200 

580* 

> 450* 

2,600-3,800 

42% @ 400 TV lines 
62% @ 200 TV lines 
38% @ 300 TV lines 
20% @ 400 TV lines 
38% @ 300 TV lines 
12% @ 450 TV lines 
65% @ 200 TV lines 
30% @ 400 TV lines 

( 68% @ 200 TV lines 
45% @ 300 TV lines 
30% @ 400 V lines 
55% @ 400 TV lines 

( 85% @ 200 TV lines 
l 52% @ 400 TV lines 

* With manufacturer's recommended i.r. filter in position 
S Developmental type available on an active sampling basis. 

image intensifier. A further advantage of 
operating the vidicon scanning section at a 

signal output level of about 150 nA or 
more is that the lag is negligible with one 
of the photo -conductors shown in Fig. 2, 

B, C, D, or Fig. 3, G, H or J. 
Pre -scanning amplification may be 

achieved through incorporation of an 
image intensifier fibre -optic coupled to a 

fibre -optic vidicon (intensifier vidicon); 
through electron bombardment induced 
conductivity (Ebitron) or the phenomenon 
of secondary electron conduction, (SEC 
tube or Esicon). Profiles of these tubes to 
scale are shown in Fig. 1. Spectral 
characteristics of photo -emissive cathodes 
used in tubes of this type are shown in Fig. 
4. Vidicons with fibre -optic faceplates 
(which have an effective" f/1.0 optical 
system) are shown in Table 3. These 
vidicons may be compared directly with 
the intensifier vidicon and the SEC tube 
since these also employ fibre -optics input 
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Fig. 2 Spectral response curves for 
various vidicon targets in which the light 
transfer characteristic is not linear. 
Similar response curves do not imply 
identical targets; in particular, factors 
such as dark -current uniformity and 
resistance to "burn -in" may be different 
as well as other parameters 
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TABLE 5 Long Storage Photoconductor Vidicons 

Type Manufacturer Scanning Focus Applications 

TD1325-044 
TD1326 
P865 
4500 
4542 
C23063 
Z7856 

GEC 
GEC 
EEV 
RCA 
RCA 
RCA 
GE 

Permachons (Westinghouse) 
WX-5123 Westinghouse 

M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 
M 
M 

r, v, ch, m 
d, s 

d, w 
s, i, m, G 

L, W 
S 
W, d. S 

M s,t.S 
Symbols: ch-transmitting only changes in readings. d-p.p.i. radar display distribution. L-very long lag. 
m-moving target indicators. r-elimination of ground radar clutter. s-slow scan TV. S-development type. 
t-temporary storage of transient events. i-limited motion industrial TV. v-narrow bandwidth "difference" video 
transmission. W-Weather radar. G-US Government use only. w-compact lightweight cameras. 

systems. The important sensitivity 
criterion here is MA/lux. specified with the 
faceplate area, and not pA/lumen alone, 
which is the sensitivity specified for any 
tube employing lens imaging. Such 
fibre -optic end -window tubes can be 
coupled directly to other fibre -optics 
devices such as a light -pipe or an image 
intensifier, or used for in -contact film 
scanning and applications such as image 
conversion by using a phosphor 
deposited directly on the fibre -optic 
window. 

Since conventional lens optics may be 
used with tubes employing fibre -optic 
faceplates provided that very high 
f-number lenses are not used, it is possible 
to compare all high -sensitivity tubes. 
Table 4 compares the sensitivity of these 
tubes when used with conventional lens 
optics of not too high light-convérgence 
angle. Their use for satellite astronomy 
has been proposed. 

Storage vidicons 
It is often necessary to retrieve informa- 
tion from a television signal waveform as 
a repeated sequence of outputs. Two 
types of vidicon are made specially for 
this application. 

In the first type, the target of the tube is 
so designed that the signal decays very 
slowly with successive scans; this is 
brought about partly by a slow decay of 
photoconductivity, and partly through the 
electron beam scanning off only a small 
proportion of the available charge pattern 
in each sweep. Tubes of this kind are used 
in p.p.i. to TV scan conversion for bright 
distributed radar displays, and in other 
applications where it is necessary to 
separate the functions of display and 
storage. 

The target in the second type of tube, 
the Permachon, is capable of regenerating 
the scanned -off signal, to permit 
continuous reading for up to 30 minutes. 
If erasure of the stored information is 
required, this may be done quite simply in 
a single scanning period by interrupting 
the scanning beam. An alternative version 
uses a separate gun to write-in the 
information, but otherwise the storage 
properties of the target are the same. This 
scan -conversion Permachon can be use- 
fully employed in TV systems conversion 
as well as for other purposes where 
somewhat greater flexibility is required 
than is available with the first type (Table 
5). 

Tubes with Y=1 
K 

250 350 450 550 650 750 850 
Wavelength (nm) 

Fig. 3 Spectral sensitivity curves for 
various types of vidicon target in which 
the light transfer characteristic is linear. 
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Fig. 4. Spectral response curves for 
photoemissive cathodes. 
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H.F. Predictions- 
February 

The charts show median standard MUF 
optimum traffic frequency and lowest 
usable frequency for reception in the U.K. 
LUFs were calculated by Cable & Wireless 
for specific point-to-point telegraph circuits. 
LUFs for domestic reception of high -power 
broadcasting stations would be slightly 
higher and for the amateur service 
considerably higher, especially during 
daylight. 

Commercial working frequencies are 
kept below FOT to allow for day-to-day 
variations in the ionosphere and seasonal 
trend over the month. 

Amateur "openings" can be expected on 
bands up to 15% above MUF, but it is not 
possible to say on which days these will 
occur. 
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February Meetings 
Tickets are required for some meetings: readers are advised, therefore, 
to communicate with the society concerned 

LONDON 
3rd. IERE-"Electronic scanning systems" by 

M. F. Radord at 18.00 at 9 Bedford Sq., W.C.I. 
4th. RTS-Shoenberg Memorial Lecture "The life 

and work of Sir Isaac Shoenberg" by Prof. J. D. 
McGee at 19.00 at the IEE, Savoy Pl., W.C.2. 

9th. Royal Instn.-Schools Lecture "Waves and 
vibrations" by Prof. R. King at 17.30 (to be repeated 

on 10th, 16th, 17th & 18th) at 21 Albemarle St., W.I. 
9th. AES-"Acoustic design of monitoring 

rooms" by Kenneth Shearer at 19.15 at the 

Mechanical Eng'g Dept., Imperial College, Exhibition 
Rd., S.W.7. 

10th. IEE-"Design and constructional tech- 

niques for microelectronic equipment" by F. A. 
Robertson at 17.30 at Savoy Pl., W.C.2. 

12th. IPPS /Brit.Soc. of Audiology -"Acoustic 
measurement in audiology" at 14.00 at the Inst. of 
Mech. Engrs, 1 Birdcage Walk, S.W.1. 

15th. IEETE-"The engineer in the modern world" 
by the R. Hon. Anthony Wedgwood Benn at 
18.00 at the IEE, Savoy Pl., W.C.2. 

7th. BKSTS-"Acoustics and percussion 
instruments" by Dr. W. H. George at 19.30 at the 
College of Music, 47 Gt. Marlborough St., W.I. 

18th. RTS-"Colour EVR" by Sir Francis 
McLean & B. J. Rogers at 19.00 at the ITA, 70 
Brompton Rd, S.W.3. 

19th. IEE-Discussion on "Modern developments 
in graphic recording devices" at 17.30 at Savoy Pl., 
W.C.2. 

24th. IEE /R.Ae.S.-Discussion on "Built-in test 
equipment for the Concorde" at 18.00 at 4 Hamilton 
Pl., W.I. 

24th. SERT -"Algorithms" by J. H. Robinson at 
19.00 at the Manson Theatre, School of Hygiene & 
Tropical Medicine, Keppel St., W.C.1. 

25th. IERE-"Television communication by 
satellite and conventional systems" by D. J. Whyte at 
19.30 at the Medway College of Technology. 

26th. Brit. Acoustical Soc. -Meeting on 
"Scattering phenomena in acoustics" at 14.30 at the 

Chelsea College of Science & Technology. 

ABERDEEN 
10th. IEE/IERE,"Electronics in the automobile" 

by W. F. Hill at 19.30 at the Robert Gordons Inst. of 
Technology. 

BELFAST 
16th. IEE Grads. -"Electronic techniques in 

archaeology" by Dr. M. J. Aitken at 18.30 at the 

Main Lecture Theatre, Ashby Institute. 

BIRMINGHAM 
3rd. RTS-"The modern methods of video tape 

editing and machine control" by Alan Pywell at 
19.00 at the ATV Studio Centre, Bridge St. 

8th. IEE Grads. -"Electronics in medicine" by 
M. F. Docker at 18.30 at the M.E.B. Offices, 
Summer Lane. 

10th. IEE /I.Meas.Cont."The dynamic response 
of instruments" by Prof. L. Finkelstein at 19.00 at 
the Chamber of Commerce. 

16th. RTS-"Television: hopes and constraints" 
by Brian Young at 19.00 at the ATV Studio Centre, 
Bridge St. 

22nd. IEE-"The application of electronics in 
security systems" by J. McArthur at 18.00 at the 
M.E.B. Summer Lane. 

BRADFORD 
17th. IEETE-"Modern trends in hi-fi" by M. M. 

Tiley at 18.30 at the Cleveland Scientific Institute, 
Middlesbrough. 

BRIGHTON 
23rd. IEE-"Electronic telephone exchanges" by 

K. G. Marwing at 18.30 at the Polytechnic. 
23rd. IERE-"A communication engineer's view of 

speech" by J. W. Reynolds at 18.30 at the College 
of Technology. 

CAMBRIDGE 
25th. IEE /IERE-"Satellite communications: the 

present and the future" by J. M. Brown at 18.30 at 

the Engineering Labs, Trumpington St. 

CARDIFF 
10th. IERE-"Concorde automatic flight control 

and landing system" by D. M. Fryer at 18.30 at 

the U.W.I.S.T. 
17th. SERT -"Video tape recording" by H. W. 

Hellyer at 19.30 at the LlandafT Technical College, 
Western Avenue. 

CHELMSFORD 
10th. IERE-"Hyperbolic navigation systems" by 

C. Powell at 18.30 at the Civic Centre. 

CROYDON 
24th. IEE Grads. -"Long distance waveguides for 

telecommunications" by N. Lacey at 18.30 at the 

Technical College. 

DORKING 
24th. IEE-"Video recording" by A. H. Jones at 

19.30 at the Star & Garter Hotel. 

DUBLIN 
4th. IEE Grads. -"Electronics -its future in 

navigation" by F. S. Stringer at 18.00 at the Trinity 
College. 

DUNDEE 
11th. IEE /IERE-"Electronics in the automobile" 

by W. F. Hill at 19.00 at the University. 

EDINBURGH 
9th. IEE /IERE-"Optical communications" by 

F. F. Roberts at 18.00 at the Carlton Hotel. 

ENFIELD 
17th. IERE-"Integrated circuit laboratories in 

colleges and universities" by J. Butcher at 19.00 at 

the College of Technology. 

FARNBOROUGH 
9th. IEE-"Near field inductive communications" 

by G. J. Walters at 18.30 at the Technical College. 

GLASGOW 
8th. IEE /IERE-"Optical communications" by 

F. F. Roberts at 18.00 at Rankine House, 
183 Bath St. 

GLOUCESTER 
10th. IERE-"Modular design of single -standard 

colour television receiver" by B. Baldwin at 19.00 at 

the Technical College. 
25th. IEE--"Use of light frequencies in 

communication" by R. B. Dyott at 19.00 at the' 
Technical College. 

LIVERPOOL 
17th. IERE-"Automatic film analysis" by W. H. 

Evans at 19.00 at the Dept. of Electrical Eng'g, 
the University. 

LOUGHBOROUGH 
16th. IEE /IERE-"Some electrical and electronic 

applications in fully fashioned knitting machines" by 

R. Blood and R. L. Duthie at 18.30 at the Edward 
Herbert Bldg., the University. 

MANCHESTER 
3rd. IEE-"The design of data communications 

systems" by D. W. Davies at 18.15 at U.M.I.S.T. 
18th. IERE "P.O. communications for the 

Queen Elizabeth II and recent maritime radio 
development." by W. M. Davies at 19.15 at the 
Renold Bldg., U.M.I.S.T. 

24th. IEE-"Electronic techniques in archaeol- 
ogy" by Dr. M. J. Aitken at 18.45 at Renold Bldg., 
U.M.I.S.T. 

NEWCASTLE UPON TYNE 
3rd. SERT -"Pulse code modulation" by 

W. Berrisford at 19.30 at the Charles Trevelyan 
Technical College, Maple Terrace. 

10th. IERE-"Learning machines -the next 
revolution?" by I. Aleksander at 18.00 at the 
Polytechnic, Ellison Pl. 

16th. IEE Grads.--"Electronics-its future in 

navigation" by F. S. Stringer at 18.30 at the 

University, Merz Court. 
25th. IEE Grads. -"Superconductivity" by A. D. 

Appleton at 18.30 at the Newcastle Polytechnic, 
Ellison Place. 

PLYMOUTH 
3rd. RTS-"Commercial sound recording" by 

Robert Auger at 19.30 at the Studios of Westward 
Television Ltd. 

4th. IERE/IEE-"Latest techniques in computer 
aided design" by E. Wolfendale at 19.00 at the 

Polytechnic. 

READING 
25th. IERE-"Node Logic" by B. S. Walker at 

19.30 at the J. J. Thomson Laboratory, the 
University. 

SHEFFIELD 
18th. IEETE-"Presenting the microwave show" 

by Dr. J. Allison at 19.00 at Lecture Room 3, 

Engineering, Mappin Street, the University. 

SOUTHAMPTON 
2nd. Brit. Computer Soc. -"Interactive terminals 

-communication aspects" by W. Hillier at 19.15 at 

the Mathematical Dept. the University. 
17th. IERE-"High speed switching characteri- 

stics of thyristors" by B. Holloway at 18.30 at the 

Lanchester Theatre, the University. 

STAFFORD 
23rd. IEE Grads. -"Electronic techniques in 

archaeology" by Dr. M. J. Aitken at 19.30 at the 

North Staffs. Polytechnic. 

SUNDERLAND 
4th. IEE Grads. -"Colour television" by C. B. B. 

Wood at 18.30 at the Polytechnic, Chester Rd. 
22nd. IEE-"Electronic performance testing of 

motor vehicles" by R. Evans at 18.30 at the 

Polytechnic, Chester Rd. 

UPPER TYTHING 
15th. IEE Grads. -"Radio and radar astronomy" 

by Dr. J. E. B. Ponsonby at 19.30 at the Hillard 
Hall, Royal Gram. School. 

UXBRIDGE 
9th. IEE Grads. -"Space communications 

-present and future" by J. M. Brown at 18.30 at 

Brunel University. 

WARRINGTON 
8th. IEETE-"Records past and present" by 

G. Nathan at 19.30 at No. 1 Room, The Training 
Centre, Joseph Crosfield & Sons Ltd. 

WHITBY 
9th. IEE-"Logic and the engineer" by S. Towill 

at 19.00 at Botham's Cafe. 

YORK 
11th. IERE-"Recent applications of holography" 

by M. R. E. Forshaw at 19.00 at the Central 
College of Further Education, Tadcaster Rd, 
Dringhouses. 
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World of Amateur Radio 

More v.f.o. operation on 
v.h.f.? 
For many years, the vast majority of v.h.f. 
operators have used crystal -controlled 
transmitters on the 144 MHz band, with 
crystal frequencies usually chosen in 
accordance with a voluntary zonal 
band -plan. The object of this plan has 
always been to reduce the effects of 
interference from local stations on the 
weaker signals from more distant stations. 
It does result, however, in the necessity to 
search the full band for possible replies to 
CQ calls. In this' respect, v.h.f. practice 
differs from h.f. operation where almost all 
contacts are effected by netting 
v.f.o.-controlled stations on to the 
frequency of the station calling CQ. 
Recently, the increasing use of variable 
frequency control on v.h.f. (for example 
using stable Vackar field-effect transistor 
oscillators such as the one designed by 
Peter Martin, G3PDM, Wireless World, 
February 1970) has given rise to 
considerable debate among amateurs on 
whether to adopt netting techniques on 
v.h.f. This is already being done to an 
increasing extent by amateurs on the 
Continent, and it seems likely to become 
increasingly popular also in the U.K. This 
does not imply immediate abandonment of 
the zonal system when originating CQ 
calls, though clearly if more and more 
stations opt for v.f.o. operation many of 
the reasons for zonal band -planning will 
disappear. Netting has long proved its 
value on h.f. and its use on v.h.f. has been 
delayed only because of the problem of 
building oscillators stable enough to be 
used on 144 MHz. In one respect, 
however, the zonal plan needs further 
enforcement; this is in keeping 'phone 
operation out of the sector 144.0 to 
144.15 MHz used for c.w. 

A place for simple h.f. 
equipment 
During the past decade, amplitude 
modulation has been transformed from 
being the dominant mode for long-distance 
h.f. operation to what is fast becoming a 
rare technique. Today the domination of 
s.s.b., at least on some bands, is virtually 
unchallenged. Yet, increasingly, doubts are' 
being expressed at certain implications of 
this revolutionary change. 

For instance, many amateurs owe their 
introduction to the hobby from the casual 
reception of amateur transmissions on 
normal domestic receivers; still more 
found a.m. operation a most useful 
technique for newcomers equipped with 
only a minimum of test equipment and a 
standard of technical knowledge sufficient 
to pass the Radio Amateurs' Examination. 
Today, few non -amateur listeners are 
likely to resolve s.s.b. transmissions, and a 
valuable means of stimulating interest in 
amateur communication has been lost. 

There are other signs of a spreading 
belief that h.f. operation has in recent 
years seen too much emphasis placed on 
complex equipment and high -gain aerials. 
It should therefore be stressed that 
effective world-wide communication, 
particularly on c.w., remains possible 
using simple dipole or vertical aerials 
which can be easily and economically 
erected even in the most difficult urban 
and suburban locations. A check has 
shown that during 1970 over 100 different 
countries were worked on 14 MHz c.w. 
from G3VA using simple wire aerials not 
exceeding 25 feet in height. Many other 
amateurs regularly achieve similar results. 
It would be most regrettable if would-be 
amateurs were discouraged by the belief 
that long-distance working calls for 
expensive equipment. 

First transatlantic tests 
Fifty years ago, starting at 03.15 
G.M.T. on February 2nd, 1921, the 
first series of amateur transatlantic 
tests-the first organized attempt to 
receive in the United Kingdom 
transmissions from American and 
Canadian amateur stations operating on 
about 200 metres-were held. Some 250 
British transmitting and receiving 
enthusiasts announced their intention 
to take part; in the outcome some 
30 logs were received but-to quote the 
Wireless World report on the event 
-"no entrant received a single 
word which can unquestionably be 
attributed to an American amateur 
station".. Many entrants reported 
interference from harmonics of commer- 
cial stations and jamming by 
self -heterodyne receivers. At this time 
some 150 transmitting and 4000 receiving 
licences had been issued by the British 

Post Office. A prize was awarded to a 
Mr. W. R. Wade, of Bristol, for his 
description of the attempt. The failure of 
these tests led to a determination on both 
sides of the Atlantic to show that such 
long-distance reception of amateur 
stations was feasible. Indeed very different 
results were recorded in the next series of 
tests in December 1921 when many 
American amateur signals were logged in 
the United Kingdom. 

Microwave beacons 

Plans are being made by the scientific 
studies group of the R.S.G.B. to establish 
two 1296 MHz beacon stations; one in 
London and another near the south coast. 
These continuously transmitting stations 
are expected to stimulate more activity in 
the 23 -cm amateur band, and to allow 
further investigation of propogation over 
long sea paths to the Netherlands and. 
elsewhere. The U.K. beacon stations, 
including those operating in the 28, 70, 
144 and 432 MHz bands, have amply 
proved their value for such purposes. For 
example, the beacon GB3SX at 
Crowborough, Sussex, on 28.185 MHz, in 
conjunction with a similar beacon in West 
Germany has shown that the 28MHz 
band is open for long-distance 
communication much more frequently 
than is generally believed. It had been 
hoped that other amateur radio societies in 
Europe would have set up more of these 
28 MHz beacon stations. 

In brief 
Some revealing statistics on West German 
v.h.f. and u.h.f. activity have been reported 
by the I.A.R.U. Region 1 Bureau: of a 
total of about 14,000 stations in the 
German Federal Republic, about 
6800-almost 50%-are active on the 
144 MHz band, compared with some 670 
on 432 MHz, 44 on 1296 MHz and 14 on 
2.3 GHz. But on 144 MHz only about 3% 
of active stations use transmitters having 
more than 100 W r.f. output, 26% use 
between 10 and 100 W while over 70% 
use less than 10 W The main h.f. 
contest season is approaching with 
the A.R.R.L. DX contest on February 
6-7 and March 6-7 (phone sections) and 
February 20-21 and March 20-21 
(c.w. sections). The 34th R.S.G.B. BERU 
contest-restricted to British Common- 
wealth amateurs-is on March 13-14 
The Dutch national amateur radio 
society V.E.R.O.N. formed at the end 
of World War II recently celebrated 
its 25th anniversary with a meeting at the 
Philips recreational centre in Eindhoven 
attended by 300 members .... Another 
recent 25th anniversary is that of the 
resumption of British amateur transmitting 
in January 1946 when the "28 MHz band 
was released to amateurs, followed during 
the next few months by the other 
bands -the early resumption of amateur 
activity was considered at the time as a 
tribute to the wartime services of amateur 
operators in many countries. 

PAT HAWKER G3VA 
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Personalities 

P. R. D. Shardlow, B.Sc., Ph.D., 
has joined EMI Electronics and 
Industrial Operations at Hayes, 
Middx, as technical advisor on 
audio-visual technology. He has 
also been appointed technical 
director of EMI Tape Ltd, one of 
the fourteen technically based 
divisions which are co-ordinated 
by EMI Electronics and Industrial 
Operations. Dr. Shardlow studied 
at London and Manchester 
universities and during his external 
Ph.D. course gained industrial 
experience with Sperry Gyroscope 
Co., Rolls-Royce, Ferranti and 
Brush Electrical. His final 18 

months were spent in commission- 
ing the control system at Jodrell 
Bank radio telescope. After a 
15 -month state scholarship at 
Massachusetts Institute of Tech- 
nology he returned to the U.K. to 
join Decca Radar. His next 
appointment was as director of 
Arbiter Electronics and until 
recently he was joint managing 
director of Tape Systems Ltd. 

W. J. Morcom, B.Sc., M.I.E.E., 
manager of Marconi's Radio 
Communications Division since 
1965, has been appointed technical 
director of Marconi Communica- 
tion Systems Ltd of which Tom 
Mayer is managing director. Mr. 
Morcom, who is 61, was educated 
at the Devonport Dockyard 
School, where he won the 
Admiralty Prize as top apprentice 
of all Naval Dockyards. He was 
awarded the Whitworth Scholar - 

W. J. Morcom 

ship to City and Guilds 
(Engineering) College in 1929, and 
took a degree in engineering. He 
joined Marconi as a design 
engineer working on broadcast 
transmitters in 1933. For nearly 20 
years, after the war, Mr. Morcom 
was in charge of transmitter 
development. 

Peggy Hodges, responsible for 
guided weapon simulation and 
systems studies at the Stanmore 
Establishment of Marconi Space 
and Defence Systems, was 
presented with the 1970 Whitney 
Straight Award by The Prince of 
Wales on Demeber 9th, at the 
Royal Aeronautical Society. The 
Award recognizes the achievement 
and status of women in aviation 
and consists of a bronze sculpture 
and £200 in cash. The citation 
acknowledges Miss Hodges' work 
and that of her department in the 
design and development of the 
Seaslug and Sea Dart naval 
missiles, and draws attention in 
particular to her position as an 
authority on the use of simulation 
techniques in the design of guided 
weapons. 

Peter Ward, who joined Indepen- 
dent Television News in 1968 as 
head of vision engineering, has 
been appointed chief engineer in 
succession to Cyril Teed who 
recently re -joined the Marconi 
Company. Prior to joining I.T.N. 
Mr. Ward, who is 39, was with 
ATV Network Ltd for twelve 
years. In 1959 he took charge of 
the Design and Maintenance 
Department and in 1961 was 
appointed engineer -in -charge, 
Wood Green Studios. 

George King, B.Sc. (Eng.), 
A.C.G.I., F.I.E.E., F.Inst.P., chief 
scientist of Standard Telecom- 
munication Laboratories Ltd, 
Harlow, Essex, has been appointed 
visiting professor in telecommuni- 
cations in the University of 
Surrey's department of electronic 
and electrical engineering. After 
wartime research in radar for the 
Admiralty, Mr. King joined S.T.L. 
in 1946 as head of the microwave 
department, later becoming head 
of the materials division. In 1954 
he was appointed chief engineer of 
the transistor division, Standard 

Telephones & Cables Ltd, and in 
1958 returned to S.T.L. as director 
of research. In 1962 he became 
manager, exploratory research, 
and was appointed to his present 
post in 1964. 

R. P. Gabriel, B.Sc., F.I.E.E, 
M.I.E.R.E., chairman of Rediffusion 
Engineering Ltd, has been appointed 
chairman of Rediffusion Inter- 
national Ltd which provides tech- 
nical and administrative services to 
the Group's overseas stations. He 
succeeds Hugh Dundas who was 
recently appointed managing 
director of Rediffusion Ltd. After 
taking a first class honours degree 
in electrical engineering at King's 
College, London University, Mr. 
Gabriel joined Rediffusion in 1933 
as a junior engineer. 

C. J. Carter, M.A., F.I.E.E., who 
recently retired as director of 
electronics research and develop- 
ment (ground) in the Ministry of 
Aviation Supply, has joined 
Plessey Radar Ltd as a special 
assistant to the divisional director, 
P. E. G. Bates. From 1955 to 
1961 Mr. Carter was director of 
air navigation and reconnaissance 
equipment research and develop- 
ment (Ministry of Aviation). He 
was deputy director general, 
defence research staff, at the 
British Embassy in Washington 
from 1961 to 1964. 

Rediffusion also announced the 
appointment of John C. Goodwin, 
B.Sc. Tech., F.I.E.E., to the board 
of Rediffusion Ltd. Mr. Goodwin, 
who is 54 and a graduate of 
Manchester University, joined 
Rediffusion in 1964 as an engineer 
after a war -time post at the 
Admiralty. During his 24 years 
with the Group he has held 
positions as chief engineer, general 
manager, director and chairman of 
a number of member companies. 

Arthur C. Haddy, a director of the 
Decca Record Company, has been 
presented with the Emile Berliner 
Award by the American Audio 
Engineering Society for "pioneer- 
ing development of wide -range 
recording and playback heads and 
for his significant part in the 
international adoption of '5°-45° 
stereo disc recording". Mr. Haddy 
joined the Crystalate Gramo- 
phone Co. in 1929 and moved to 
Decca in 1937 when Crystalate 
was taken over by them. 

J. Rawicz-Szczerbo has been 
appointed managing director of the 
Antiference Group Ltd in 
succession to Norman M. Best 
who remains as chairman of the 
Board. Mr. Rawicz joined the 
Group in 1964 and in 1966 
became managing director of 
Antiference Ltd, a position he will 
continue to hold. Mr. Best founded 
Antiference in 1936. 

NEW YEAR HONOURS 
Few people in the field of radio & 
electronics were recipients of 
honours in the New Year list. 
Among them were: 

C.B. 
Air Vice -Marshal L. H. Moulton, 

D.F.C., F.I.E.R.E., A.O.C. 90 
Group R.A.F. 

K.B.E. 
Major -General John E. Anderson, 

F.I.E.E., late Royal Corps of 
Signals, Colonel Commandant. 

C.B.E. 
Brigadier A. D. Brindley, M.B.E., 

M.I.E.E., late Royal Corps of 
Signals. 

J. F. Crosfield, managing director, 
Crosfield Electronics Ltd. 

J. M. Price, B.Sc., A.M.I.E.E., 
assistant managing director, 
GEC -AEI Telecommunications 
Ltd. 

O.B.E. 
Lt. -Colonel A. C. Birtwistle, M.A., 

M.I.E.E., Royal Corps of 
Signals. 

J. Lait, M.I.E.R.E., principal - 
lecturer, Electronics Branch, 
Royal Military College of 
Science. 

S. J. Robinson, M.A., F.I.E.E., 
scientific adviser, Mullard 
Research Laboratories. 

Prof. G. D. Sims, M.Sc., PhD., 
F.I.E.R.E., F.I.E.E., head of the 
Department of Electronics, 
University of Southampton. 

S. N. Watson, F.I.E.E., chief 
engineer (television), B.B.C. 

M.B.E. 
G. Adamson, first radio officer s.s. 

Empress of Canada. 
D. V. Staynor, M.I.E.R.E., chief 

development engineer, Mobile 
Radio Division, Elliott - 
Automation Radar Systems 
Ltd. 

A. T. Whitehead, assistant director 
(telecommunications), Botswana. 

C. B. B. Wood, head of image 
scanning section, B.B.C. 
Research Dept. 

OBITUARY 
Sir Gordon Radley, K.C.B., 
C.B.E., Ph.D., director general of 
the Post Office from 1955 to 1960, 
died on 16th December aged 72. 
Sir Gordon studied at Faraday 
House, and obtained his 
B.Sc.(Eng.) and Ph.D. degrees at 
London University. After serving 
with the Royal Engineers in the 
1914-18 war he entered the 
engineering research laboratories 
of the General Post Office in 1920. 
He became the Post Office's first 
Controller of Research in 1944 
and five years later was appointed 
deputy engineer -in -chief, becoming 
engineer -in -chief in 1951. On his 
retirement from the Post Office in 
1960 Sir Gordon joined the boards 
of the Marconi Company, the 
Marconi International Marine Co., 
Marconi Instruments, and the 
English Electric Valve Co. He was 
still chairman of Marconi Marine 
at the time of his death, but had 
left the boards of the other 
companies. 
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RCA ENTERTAINMENT AND 
RECEIVING VALVES 
are now available from RCA Distri- 
butors. They stock the full rangeas 
well as Numitrons and Nuvistors. 
Their stocks are large. They are 
strategically positioned. And they 
are fully geared to give you the 
on -tap service which you can turn on 
by phone, wire or telex. 

sEmicomps 
NORTH lRN L ,MITE 

Semicomps Northern Ltd., The Square, Kelso. 
Roxburghshire. Tel: 2366 

R REL Equipment & Components Ltd., 
Croft House, Bancroft, Hitchin, Herts. 

Tel: 50551/2/352202 Telex: 82431 Grams: Robert, Hitchin 

ECS (Windsor) Ltd., Thames Avenue, 
Windsor, Berks. Tel: 68101 (20 lines) 
Telex: 84573 

RCA Ltd Electronic Components Division, 
Sunbury -on -Thames, Middlesex. 
Tel: Sunbury -on -Thames 85511 
Telex: 24246 Grams: RCA London 

NOW YOU 
HAVE THEM 
>ON TAP 

IIeElectronic 
Components 

WW -071 FOR FURTHER DETAILS 
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BULGIN 
Or_l_AtT 

Y 
There are many hundreds of leading manufacturers throughout he world who 
have standardised on the Bulgin range of Instrument Control Knobs as illus- 
trated by this small selection. 
The range consists of over 140 Basic Types with many further variations which 
provide for choice of body colour. Collet. Grub or Allen Screw fixing. Metric or 

K.513 

K.482 

K.515 

MATCHED DESIGN RANGE 

K.483 

MATT FINISHED RANGE 

K.344/P & 344/29. 

K.465 

K.530 

KA38 

K.B. 

K.463 

K.516 

K.365 

a D 

Imperial Shaft acceptance. Spin or Satin top decor and in a number of cases 

legending to customers own specification. Throughout it is our constant aim 

to give immediate delivery with a guarantee of continuity of supply combined 
with the highest standards of finish, achieved by diamond polished moulds, 
and automatically controlled processing. 

K.497 

a 
K.510 

K.440 

BASIC CIRCULAR TYPES 

STANDARD COLLET RANGE 

-- 
1411111110 

KA99 

STANDARD & CONCENTRIC RANGE 

K.531 K.544/ K.S.1. 

DESIGNERS COLLET & BAR TYPES 

K.107, K.357 

POINTER TYPES 

K.463/DIAL 

K.491 

K.511 

K.361 K.493 KNOB K..372 DIAL K.370 KNOB K.372 DIAL 

SKIRTED INSTRUMENT TYPES 

FOR DETAILS OF OUR COMPLETE RANGE OF CONTROL KNOBS RE QUEST BROCHURE 1500/C 

K.525 

K.444 

K.442 

K.464 

K.493 

K.478 KNOB K.372 DIAL 

A. F. BULGIN & CO., LTD, BYE PASS ROAD, BARKING, ESSEX 
MANUFACTURERS OF ELECTRICAL& ELECTRONIC COMPONENTS 
TELEPHONE -01-5945588 (12 UNES PRIVATE BRANCH EXCHANGE) 

WW -072 FOR FURTHER DETAILS 
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New Products 

Pulse generator 
General purpose pulse generator model 
6640 from Texas Instruments replaces 
model 6613. The p.r.f., internal or external, 
can be from 1.5Hz to 15MHz. Pulse width 
is variable from 3Ons to 300ms. Ranges 
and delay (of main pulse with respect to 
trailing edge of synchronizing pulse) is 
variable between 8Ons and 300ms. The 
above ranges are each covered in seven 
overlapping sections. The main pulse out- 
put is 0.3 to 10V into 50Q, continuously 
variable and direct coupled. Simultaneous 
positive and negative pulses are available, 
and the duty cycle is 90% at maximum. 
Pulse rise and fall times are 6ns to 15ms 
continuously variable in four overlapping 
ranges: rise and fall times are independently 
variable within each range. A sync output 
of + 2.5V directly coupled into 50Q is 
available with a width 50-80% of the duty 
cycle. A second pulse is provided which 
occurs before the fundamental pulse at 
the trailing edge of the sync pulse. Both 
pulses have similar amplitude, rise and fall 
times. The generator is mains powered. 
The bench -mounting version is 190 X 216 X 

305mm. The weight is 5kg. Price £285. 
Texas Instruments Ltd, Digital Systems 
Division, Dallas Road, Bedford. 
WW 328 for further details 

Instrument cases 
Progressive Projects announce a range of 
instrument cases which are compatible 
with standard 19in rack mounting. Heights 
of cases are 3.5in (88.5mm), 5.25in 
(133mm) and lin (177.5mm). Construction 
is in thick gauge mild steel with heavy 

section silver anodized aluminium extrusion 
round the front. A number of extra items 
are available including ventilated top and 
bottom covers, carrying handles, and front 
panels. Progressive Projects Ltd, PP Group 
of Companies, 58B Queensway, Stevenage, 
Herts. 
WW 330 for further details 

A to D display card 
The DC 603 is an analogue to visual digital 
readout converter. The digital display has 
a maximum reading of 199 which can be 
scaled from 1.99A to 1.99mA. The unit 
can be supplied either with a transformer 
for mains input or as the rectifier system 
only, where a.c. voltages are available 
from the main system, when the a.c. re- 

quired is 220V at 4mA, 18-0-18V r.m.s. at 
25mA and 7.5V r.m.s. at 200mA. An alter- 
native form powered from d.c. supplies is 
also available. The accuracy is 0.5%. 
B.C.D. information at t.t.l. levels is avail- 
able as an extra provision. The data is up- 
dated 50 times per second but the speed for 
full accuracy is 2 measurements per second. 
The basic unit price is £40. Fenlow Elec- 
tronics Ltd, Whittet's Eyot, Jessamy 
Road, Weybridge, Surrey. 
WW 334 for further details 

General purpose function 
generator 
Model 5100 function generator made by 
Krohn -Hite is available in the U.K. from 
Allied International. It has a dynamic 
frequency range of 0.002Hz to 3MHz and 
provides sine, square, and triangle wave- 
forms, and positive and negative ramps. 

The main output is 20V pk-pk (open 
circuit) and has a three -position amplitude 
control calibrated, open circuit, in peak 
volts (10, 1 and 0.1) with a separate infinite 
resolution vernier. An additional 5V pk-pk 
squarewave output with less than 15ns 
risetime may be used for synchronization, 
gating, blanking, etc. Frequency may be 
varied by a control voltage in either of two 
ways. In the external mode it can be swept 
over a range of 1000:1 with the maximum 
frequency determined by the frequency 
band. In the dial mode it may be used to 
frequency modulate ±5% around any 
selected frequency. The entire audio range 
of 20Hz to 20kHz may be covered in a 
single sweep by applying an external ramp. 
Frequency accuracy is ± 5% of setting 
from 0.02Hz to 100kHz and ± 10% from 
0.002Hz to 3MHz. External synchroniza- 
tion can be provided by a 2V r.m.s. external 
signal which will lock the generator over a 
range of approximately ± 5% with a slight 
change in distortion and amplitude. Input 
impedance is lkQ. The d.c. offset is con- 
trolled by a front panel potentiometer and 
switch (± 5V open circuit, 2.5 V across 
50Q). Drift is less than 50mV/°C. Fre- 
quency stability varies from ± 0.05% per 
10 min. to ± 0.25% per 24 hours. Allied 
International Publicity Division, 59/61 
Union Street, London S.E.1. 
WW 303 for further details 

Balanced microwave mixers 
A range of broad -band microwave balanced 
mixers exhibiting a 'low noise figure, high 
isolation and low v.s.w.r., over multi -octave 
and octave frequency ranges from 1 to 
18GHz, is available from Microwave 
International Ltd. Selected Schottky 
barrier diodes give large dynamic range. 
The broad -band mixer r.f. and local oscilla- 
tor ports cover the frequency range 1 to 
12.4GHz with a maximum input v.s.w.r. of 
2.0 and the i.f. port covers the frequency 
range 5 to 250MHz. The noise figure is 
9dB (single sideband measurement). The 
l.o. to r.f. isolation is 12dB minimum, and 
the corresponding figure from l.o. to i.f. is 
26dB. This unit has a compression point 
of + 12dBm, and the unit will handle a 
maximum c.w. r.f. input of + 27dBm. 
Other units are available covering the above 
mentioned range in octave bandwidths. 
Microwave International Ltd, 33-37 Cow- 
leaze Road, Kingston-upon-Thames, 
Surrey. 
WW 333 for further details 

M.O.S. frequency divider 
Now available from Auriema is the Philco 
Ford pL4CO7C monolithic frequency 
divider using m.o.s. technology. The divider 
circuit consists of seven flip-flops arranged 
in a 3-2-1-1 configuration and diffused 
into a single silicon substrate. The circuit 
can be driven from a sine- or square -wave 
input. Each flip-flop has a low impedance 
push-pull output which is capable of driving 
external circuitry as well as other flip-flops. 
Power consumption is low. Output power 
under standard conditions is 400mW pro- 

www.americanradiohistory.com



98 Wireless World, February 1971 

viding a swing between -1 and -10 volts. 
Input repetition rate is 100kHz max. for 
the 4CO7C and 500kHz max. for version 
4CO7AC. Both versions can operate down 
to d.c. Input capacity is 5.0pF max. at zero 
input, and input leakage current 1.0µA 
max. at an input level of - 20V. The device 
is suitable for tone generation in electronic 
organs. Auriema Ltd, 23-31 King Street, 
London W.3. 
WW 331 for further details 

Rotary switches 
A new 30mm rotary switch from Plessey 
can employ up to ten standard wafers in 

both shorting and non -shorting versions. 
Contact ratings are 500mA at 30V and 
50mA at 300V for d.c. or a.c. resistive 
loads, and contact resistance is less than 
10mQ. The maximum continuous current 
carrying capacity is 2A. The spindle dia- 
meter is 6mm with either 10mm or öin 

diameter bush. Three standard spindle 
styles are available. Other options include 
panel and spindle sealing and double -pole 
on/off mains switching versions. The switch 
is also available as a dual concentric. 
Switching is through 12 positions (30°) as 
standard with 45°, 60° and 90° indexing 
also available. Professional Components 
Division, Plessey Components Group, 
Abbey Works, Titchfield, Fareham, Hants. 
WW 329 for further details 

Klystron power supply 
Model 604D klystron power supply from 
Microtest allows resonator and reflector 
voltages to be continuously adjusted. 
Resonator voltage and current, and reflector 
voltage and heater voltage can be monitored 
on the integral meter to within ± 2%. The 

heater supply is regulated. The reflector 
supply can be internally modulated with a 
square wave for on -off operation or with a 
sawtooth for f.m. operation. 
output cathode reflector heater 
supply (resonator) 

voltage 15-400V 0-500V 
load 
current 0-100mA 0-0.5mA 
resolution 0.5V 0.1V 
regulation 
(+7% mains 
variation) 0.001% 0.001% 
ripple lmV r.m.s. 0.5mV r.m.s. 

5.5-7.0V d.c. 

0-1.5A 
0.05V 

0.5% 
IOmV r.m.s. 

Power supply for the instrument is 100- 
250V 50/60Hz. Microtest Ltd, 28 Walker 
Lines Industrial Estate, Bodmin, Cornwall. 
WW 302 for further details 

Precision measuring amplifier 
The 2607 measuring amplifier from Bruel 
& Kjaer is designed for sound and vibration 
measurements. It has interchangeable scales 
to allow direct reading of sound level, 
acceleration, velocity, displacement, power 
spectral density, etc. when used with differ- 
ent transducers. Equipped with B & K 
condenser microphones it fulfils and exceeds 
the I.E.C. 179 specification for precision 
sound level meters. A special feature of the 
2607 is a built-in lin -log converter and a 
rectifier allowing + peak, - peak and max. 
peak indication in addition to the r.m.s., 
impulse, and impulse hold readings. The 
lin -log converter gives a 50dB display on the 
meter and 60dB dynamic range on the out- 
put. Sensitivity is from 10µV to 300V. 
There are built-in A, B, C and D weighting 
networks, and a power supply for condenser 
microphones. The frequency range is 2Hz- 
200kHz, and external filters can be added. 
B & K Publicity Division, 59 Union Street, 
London S.E.1. 
WW 322 for further details 

Dual power supplies 
Two dual power supplies are available from 
Hewlett Packard. Each houses two identical 
50W power supplies in one package. Opera- 
tion can be independent, or one supply can 
track the other. The output of the slave 
supply matches that of the master supply 
to better than 0.2% ± 2mV, when tracking. 
Each side of the new dual power supplies can 
be operated at constant -voltage or at 
constant -current. Each side has its own 
independent internal crowbar for over - 
voltage protection. In the tracking mode, 
on overvoltage in either supply trips both 

crowbars. Model 6227B is rated at 0-25V 
and 0-2A, and model 6228B at 0-50V 
and 0-1A. Load regulation is ± (0.01% 
+ 1mV) for constant -voltage operation 
or ±(0.01% + 25µA) for constant - 
current operation, for a change in load 
current or voltage, respectively, equal to 
the rating of the supply. Line regulation is 
± 1mV or ± 100µA for a line voltage 
change from 207 to 253V. Ripple and noise 
(d.c. to 20MHz) is less than 250,uV or 250,uA 
r.m.s., and less than 4mV or 2mA peak -to - 
peak under any load conditions within 
ratings. Both supplies in each unit are 
isolated for up to 300V between any output 
and the chassis, or between one output and 
another. Hewlett Packard Ltd, 224 Bath 
Road, Slough, Bucks. 
WW 324 for further details 

Instant circuit boards 
Individual circuit boards can be assembled 
and tested directly from engineering 
sketches, schematics and logic flow dia- 
grams the same day using a complete family 
of Circùit-stik circuit sub -elements and 
circuit materials designed as a total packag- 
ing system. Sub -element conductors are pre - 
plated and flux coated and ready for sol- 
dering. The conductive circuits are supplied 

on a thin substrate with a press -to -stick 
adhesive backing. They are designed to 
withstand soldering temperatures yet can 
be removed when required. The 1000 series 
sub -elements are pre -drilled on 0.1in grid, 
are directly compatible with pre -punched 
epoxy -glass board and require no terminals. 
Bourns (Trimpot) Ltd, Hodford House, 
17/27 High Street, Hounslow, Middx. 
WW 320 for further details 

Range of coaxial terminations 
The R.F. Components Division of Sealectro 
is marketing a range of low -power resistive 
terminations for coaxial use. The range 
covers power ratings from 0.5W to 10W 
and in various frequency ranges from d.c. 
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to 12.4GHz. Typical examples are the 
OTT956A which has a b.n.c. input connec- 
tor and is designed for use from d.c. to 
1GHz. and is rated at 1W continuous power 
handling. Impedance values are 51, 75, 
100 or 150f1. Another style is theOTT 1597 
s.h.f. which will operate from d.c. to 11GHz 
at 1W. This device is fitted with a t.n.c. 
connector and exhibits a maximum v.s.w.r. 
of 1.2 at 11GHz. Each item can be supplied 
with either male or female connectors and 
either silver plated for gold plated bodies. 
R.F. Components Division, Sealectro Ltd, 
Walton Road, Farlington, Portsmouth 
P06 1TB. 
WW 323 for further details 

I.C. desolder heads 
Solderstat announce a new accessory which, 
using the method of simultaneous desolder- 
ing, removes standard dual -in -line packages 
within a few seconds. The desolder head is 

simply pushed on to a standard H.M.S. 
series miniature soldering iron in place of 

the standard copper bit. The desolder heads 
are machined in one piece to ensure good 
thermal condition and long life. Both 
14 -way and 16 -way dual -in -line models are 
available. Solderstat Ltd, P.O. Box No. 10, 
Bush Fair, Harlow, Essex. 
WW 327 for further details 

Selective detector 
Selective detector type SD466/1, from 
Waverley, is a battery -operated instrument 
primarily intended for use with an ex- 
ternal attenuator, as a transmission 
measuring set or spectrum analyser. There 
are sixteen sensitivity ranges-from 14V 
to 400V f.s.d. The frequency range is 
100Hz-1MHz in 44 overlapping bands, 
and 40Hz-1.3MHz wide band. There are 
eleven bands per decade and four multi- 
pliers - X 1, X 10, X 100 and X 1000. 
Accuracy is ± 2% as a voltmeter. The 
octave filters have band edges of -1dB. 
Second harmonic rejection is greater than 
60dB (higher frequencies greater than 
50dB). Input impedance is 1MQ in parallel 
with 20pF over the ranges 1.2mV to 400V, 
and approximately 20kQ in parallel with 
40pF on the 12µV to 400µV ranges. The 
record output is 1mA d.c. into 3k12, and 
signal output 120mV from 1k9 source. 
Two 9V dry batteries power the instru- 
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ment. The sealed case measures 178 X 
445 X 254mm and weighs 9kg. Waverley 
Electronics Ltd, Waverley Road, Wey- 
mouth, Dorset. 
WW 316 for further details 

Multi -purpose signal 
generator 
The decade a.m.-f.m. signal generator type 
MS 100M, designed and manufactured by 
the Schomandl subsidiary of Rohde & 
Schwarz, is a multi -purpose generator with 
an output frequency of 10kHz to 100MHz 
adjustable in least increments of 1Hz 
whilst retaining the accuracy of the built-in 
crystal oscillator. Continuous frequency 
adjustment allows interpolation within 
each decade of ranges from ± 5Hz to 
± 5MHz, and can be carried out manually, 
or externally by an analogue d.c. signal, or 
by sweeping. The frequency generating 
system of the MS100M is provided with a 
synchronized oscillator in each frequency - 
selection stage and produces very pure 
output signals. Since the set is immune to 
r.f. leakage, even low -voltage outputs can 
be accurately adjusted and the output level 
can be continuously adjusted over 10dB 
(meter indication in V and dB) and in 
increments of 1dB down to -132dB. The 
generator can also be supplied with tuning 
in crystal -controlled increments of 10Hz, 
100Hz and 1kHz, and decade stages can be 
added. Output is 1V (Zs= 50Q). U.K. 
agents Aveley Electric Ltd, Arisdale 
Avenue, South Ockendorl, Essex. 
WW 304 for further details 

Photoconductive cell 
Mullard have produced a subminiature 
cadmium sulphide cell type RPY.71. It is 
made by a technique providing extremely 
small and stable .cells with a high -power 
dissipation. These cells have zero initial 
drift-or resistance overshoot-and a 
smaller memory effect than photoconduc- 
tive cells made by the conventional sintering 
process. Changes in illumination and the 
resulting changes in cell resistance have a 
linear relationship. Maximum permissible 
dissipation is 50mW and maximum rating 
is 50V. Its resistance at 10 lux from a 

source with a colour temperature of 2700K 
does not exceed 6kQ; dark resistance is 
more than 500kQ. The cell has maximum 
dimensions of 5.3 X 5.3 X 1.3mm, and will 
operate in the temperature range -40° to 
+ 60°C. Mullard Ltd, Mullard House, 
Torrington Place, London WC lE 7HD. 
WW 305 for further details 

Turns -counting dial 
A 10 -turn, 25mm diameter, turns -counting 
dial, type 25-10, is available from R. C. 
Knight. It has a guaranteed life of 2 X 106 
rotations, and is designed for applications 
where space is restricted. Constructed for 
accurate and backlash -free readings, it 

includes collett mounting for easy dial -to - 
shaft assembly. A selection of end cap 
colours for dial identification is available. 
Standard finishes are silver -satin or black 
anodized aluminium, with prices from 41s 9d 
(£2.09) each. R. C. Knight Ltd., 20 Solent 
Avenue, Lymington, Hants, SO4 9SD. 
WW 326 for further details 

Oscilloscope camera 
With a new f1.9, 51mm lens, a Mark H 
version of the `Super -seven' Polaroid oscil- 
loscope camera has been introduced by 
Shackmah Instruments. The lens is mount- 
ed in a rim -set multi -speed shutter and can 
be adjusted to give any desired object -to - 
image ratio between 1:0.7 and 1:1. It is 
also possible to record a single sweep spot 
on BE (P11) phosphor tubes, at a speed of 
2ns/cm. Attachment to the oscilloscope is 
by bezel, adaptors incorporating quick - 
change, left to right `swing -away' hinges, to 
permit direct viewing of the c.r.o. screen 
without displacement of the camera, or the 
need to re -focus. The camera body, which 
houses the lens and shutter, is available in 
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two types, either with or without a low - 
angle, off -axis binocular viewer. Three 
interchangeable film modules are available, 
all being par-focal-interchanged at will 
without the need to re-focus-offering the 
use of Polaroid instant pictures, 4 x 5in. 
single sheet films, 3+ X 4,'- in Polaroid roll 
films, flat eight -exposure cassettes, as well 
as conventional 4 x 5in cut film and 120 - 
size roll film. All three film modules fit to a 
9 -position slide, which can be rotated to the 
vertical, or horizontal aspect, making the 
best use of film area at different ratios. 
Shackman Instruments Ltd, Mineral Lane, 
Chesham, Bucks. 
WW 306 for further details 

Electronic voltmeter 
ITT have introduced a new electronic 
voltmeter, the VX208A, that will measure 
the mean value of an a.c. voltage from 
10Hz to 10MHz. The meter has a pre- 
amplifier and attenuator giving a high 
input impedance (10MQ shunted by 30pF) 
and a low noise factor. Twelve ranges 
enable it to measure a.c. voltages from 
lmV to 300mV and from 1V to 300V. ITT 
Electronic Services, Edinburgh Way, 
Harlow, Essex. 
WW 301 for further details 

Subminiature toggle switches 
Two subminiature toggle switches are 
available from Guest International. Type 
21136 is single pole, and the double pole 
version is designated 21146. Each switch 

incorporates a printed -circuit tag having 
standard 0.2in spacing and a +in bush and 
nut for front panel fixing. The finish is matt - 
black and there is a choice of solid silver 
or gold for the contact material. The 
contacts are rated at 2A 250V with a resis- 
tance of less than 0.0051. The case is made 
of diallylphthalate. Industrial Electronic 
Components Division, Guest International 
Ltd, Nicholas House, Brigstock Road, 
Thornton Heath, Surrey. 
WW 321 for further details 

Encapsulated reed relays 
Keyswitch offer a range of encapsulated 
reed relays moulded in a semi -flexible 
epoxy resin. Terminating pins are on a 
0.1 inch matrix for p.c. applications. The 
range is designed for 6, 12 or 24V coil 
operation, and up to four reed capsules 
may be included in one unit for complex 
switching functions. Form C (change- 
over) or form A (normally open) contact 
arrangements may be specified with a 
wide range of current and voltage ratings. 
Keyswitch Ltd, 120-132 Cricklewood 
Lane, London N.W.2. 
WW 318 for further details 

Metal -oxide resistors 
FP style metal oxide resistors, available 
from WEL, are claimed to stand overloads 
up to 100 times rated power without any 
trace of flame. Available as 2, 3, 4, 5, 7 

and 10W rated units, they have a working 
voltage rating of 500 and a resistance 
range from 9-90k.Q. Standard tolerance 
is 5%. WEL Components Ltd, 5 Loverock 
Road, Reading, Berks. 
WW 310 for further details 

Portable magnetic tape system 
A compact portable magnetic tape system 
from Honeywell, model 5600, is a 14 - 
channel instrumentation grade recorder. 
The basic recorder accommodates 16 data 
cards for any combination of record/ 
reproduce channels totalling this number. 
An auxiliary housing is available for 
expansion to a total of 32 data cards. Built- 
in features permit easy on -the -spot con- 
version of tape width, power source and 
recording technique to meet a variety of 
special requirements at remote locations. 
It can use thin base tape on 267mm reels, 
and has a universal hub for 6,13 and 25mm 
tape. Models are available to operate 
from 115/230V, 48-420Hz, or from 10- 

15V d.c. or 22-30V d.c. A phase -locked 
servo -controlled capstan system provides 
seven speeds ranging from ¡bin to 60in 
per second. Ancillary components are 
available including meter monitors, atten- 
uators, differential inputs, and remote 
control units. Test Instruments Division, 
Honeywell Ltd., Charles Square, Brack- 
nell, Berks. 
WW 315 for further details 

Soldering gun 
The L200 soldering gun from Klaus Schlitt 
has a solder feed control allowing single- 
handed operation. Solder is wound on 
various sized spools. Also built-in is a small 
lamp. The mains versions are for 110 or 

220V; and 20, 30, 40, 50, 60, 80, and 100W 
models can be supplied. A 24V 40W version 
is also available. Klaus Schlitt, Löttechnik- 
Mech. Geräte, D-6000 Bergen-Enkheim 
b.Ffm., Postfach 44, West Germany. 
WW 325 for further details 

Miniature power supplies 
A series of miniature power supplies by 
Bentron are available from Rastra. They 
provide stabilized d.c. outputs from un - 
stabilized sources with a factor of 2000:1 
without any auxiliary external voltage. 
The maximum input voltage, depending 
upon the model, is 40V to 70V and the 
output voltage 4V to 60V. All parts are 
protected against overload and each unit 
is short-circuit proof. Encapsulation is 
by epoxy resin. The user programmes 
current limit and output voltage by means 
of external resistors wired across four 
pins. There are 28 models with a wide 
variety of voltages available. Rastra 
Electronics Ltd, 275 King Street, Hammer- 
smith, London W.6. 
WW 319 for further details 

Portable transceiver 
An eight -channel portable `man -pack' 
s.s.b. transceiver with a transmitting p.e.p. 
of 10W is available from Labgear. The 
transceiver, known as "Compak 8", is self- 
contained and housed in a plastic case. It 
contains four printed circuit boards. The 
boards for the transmitter and receiver 
functions are separate self-contained plug-in 
modules. The unit is designed for voice or 
key operation using a.m. with suppressed 
carrier. It is sealed (with its batteries) and 
may be carried on a halter or in a rucksack. 
The frequency range is 2-9MHz. Weigh- 
ing 6.8kg the transceiver measures 356 X 
216 X 114mm. Labgear Ltd, Cromwell 
Road, Cambridge. 
WW 308 for further details 
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1971 U.K. Conferences 
and Exhibitions 
Further details are obtainable from the addresses in parentheses 

LONDON 

Feb. 8-12 Bloomsbury Centre Hotel 
Australian Trade Display 
(Trade & Industry Office, Australia House, Strand, 
London W.C.2) 

Feb. 17 & 18 I.E.E., Savoy Place 
Electron Energy Analysis 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

Mar. 16-19 Camden Town Hall 
Sound '71 
(Assoc. of P.A. Engineers, 394 Northolt Road, 
South Harrow, Middx HA2 8EY) 

Mar. 29 -Apr. 2 Earls Court 
LABEX International 
(U.T.P. Exhibitions Ltd, 36-37 Furnival St., 
London EC4A 1JH) 

Mar. 30 & 31 Grosvenor House 
Training 71 
(Marketing Exhibitions Ltd, 113/123 Upper 
Richmond Rd, London S.W.15) 

Mar. 31 -Apr. 4 Skyway Hotel 
SONEX 71 
(Fed. of British Audio, 49 Russell Sq., London 
W.C.1) 

Apr. 19 & 20 I.E.E., Savoy Place 
Hybrid Microelectronic Circuits 
(International Society for Hybrid Microelectronics, 
c/o Dr. R. G. Loasby, A.W.R.E., Building A37, 
Aldermaston, Reading RG7/4PR) 

Apr. 21-29 Earls Court 
International Engineering and Marine Exhibition 
(Industrial & Trade Fairs Ltd, Commonwealth 
House, New Oxford St., London WC IA 1PB) 

May 18-21 Olympia 
Electronic Component Show 
(Industrial Exhibitions Ltd, 9 Argyll St., 
London W 1 V 2HA) 

May 18-21 Royal Garden Hotel 
Electronic Components Conference 
(Electronic Components Board, Camer House, 
Warwick Row, London S.W.1) 

June 8-10 Savoy Place 
Aerospace Antennas 
(I.E.E., Savoy Place, London WC2R OBL) 

June 21-25 Royal Lancaster Hotel 
Him '71 
(B.K.S.T.S., 110-112 Victoria House, Vernon Pl., 
London WC1B 4DJ) 

July 12-17 Imperial College 
Industrial Measurement and Control by 
Radiation Techniques 
(I.E.E., Savoy Pl., London WC2R OBL) 

Sept. 8 & 9 LE.E., Savoy Place 
High Voltage Insulation in Vacuum 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

Oct. 26-30 Olympia 
Audio Fair 
(Rex Hassan, 42 Manchester St., London W.1) 

BRIGHTON 

Apr. 4-6 University of Sussex 
Vacuum Equipment 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

Apr. 20-23 Hotel Metropole 
Technical Communication in the 70s 
(Business Conferences & Exhibitions, Mercury 
House, Waterloo Rd, London S.E.1) 

BRISTOL 
July 9-12 The University 

Marine Electronics 
(S.E.R.T., 8-10 Charing Cross Rd, London W.C.2) 

Mar. 23-26 The University 
EASCON 71-From learning to earning 
(I.E.E.T.E., 2 Savoy Hill, London WC2R OBS) 

EASTBOURNE 
May 18 & 19 Grand Hotel 

Design and Control of Manufacture 
(Sira Institute, South Hill, Chislehurst, Kent 
BR7 5EH) 

EXETER 
July 3-5 The University 

Band Structure in Solids 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

HARROGATE 
Mar. 2-4 Exhibition Hall 

EL -EC 71-Electronic Equip. & Components 
(Trade News Ud, Drummond House, 
203-209 North Gower St., London N.W.1) 

Overseas: FEBRUARY -MAY 

Feb. 9-11 Los Angeles 
Aerospace & Electronic Systems 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Feb. 13-19 Monte Carlo 
Colloque International de L'Audiovisuel 
(Comité du Festival, Palais des Congrès, Avenue 
d'Ostende, Monte-Carlo) 

Feb. 17-19 Philadelphia 
Solid State Circuits Conference 
(Lewis Winner, 152 W. 42nd Street, New York, 
N.Y. 10036) 

Mar. 9-13 Basle 
MEDEX 71-Medical Electronics and 
Bio -engineering 
(Sekretariat MEDEX 71, CH -4000 Basel 21) 

Mar. 9-13 Basle 
INEL-Industrial Electronics 
(Sekretariat INEL 71, CH -4000 Basel 21) 

Mar. 9-14 Bordeaux 
OCEANEXPO 71 
(Salon International de l'Exploitation des Oceans, 
8, rue de la Michodière, Paris 2) 

Mar. 14-23 Leipzig 
Leipzig Spring Fair 
(Leipzig Fair, 701 Leipzig, Messehaus am Markt) 

Mar. 22-25 New York 
I.E.E.E. Convention and Exposition 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Mar. 29 -Apr. 2 Pars 
Space and Communication 
(L'Espace et la Communication, 16 rue de Presles, 
Paris 15') 

Mar. 31 -Apr. 6 Paris 
Salon International des Composants Electroniques 
(Fed. Nat. des Industries Electroniques, 16 rue de 
Presles, Paris 15') 

Apr. 5 & 6 Atlanta 
System Theory 
(C.O. Alford, School of Electrical Eng., Georgia 
Institute of Technology, Atlanta, Georgia 30332) 

LANCASTER 
Apr. 5-7 The Univers 

Elementary Particle Physics 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

Sept. 14-16 The University 
Solid State Devices 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

LIVERPOOL 
Mar. 23-26 The University 

Negative Ions 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

LOUGHBOROUGH 
Sept. 7-10 The University 

Displays 
(I.E.E., Savoy Pl., London W.C.2) 

MANCHESTER 
Sept. 1-3 The University 

Multivariable Control System Design and 
Applications 
(UKAC 1971 Convention Secretariat, Savoy Pl., 
London WC2R OBL) 

Sept. 6-12 The University 
Electron Microscopy 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

Oct. 5-8 City Hall 
MELEX-Electronics Exhibition 
(Industrial Exhibitions Ltd, 9 Argyll St., 
London, W IV 2HA) 

NOTTINGHAM 
Mar. 29 -Apr. 2 The University 

Datafair 71 
(British Computer Society, 29 Portland Pl., 
London W.1) 

July 6-8 The University 
Electronic Control of Mechanical Handling 
(I.E.R.E., 9 Bedford Sq., London WC1B 3 RG) 

SHEFFIELD 
Sept. 7-9 The University 

Computers in Medical and Biological Research 
(LE.E., Savoy Pl., London WC2R OBL) 

YORK 
Apr. 5-8 The University 

Atomic and Molecular Physics 
(I.P.P.S., 47 Belgrave Sq., London S.W.1) 

ty 

Apr. 12-15 Washington 
Telemetering Conference 
(Washington Technical Consultants, 422 
Washington Bldg, Washington D.C. 20005) 

Apr. 13-15 Boston 
Electronics in Medicine 
(Electronics in Medicine, 330 W. 42nd St., 
New York, NY10036) 

Apr. 13-15 New York 
Computers and Automata 
(Polytechnic Institute of Brooklyn, 333 Jay St, 
Brooklyn, New York 11201) 

Apr. 13-16 Denver 
Magnetics Conference 
(C.D. Mee, IBM Corp., Building 015, Monterey 
& Cattle Rds, San Jose, California 951 14) 

Apr. 26-28 Atlantic City 
Frequency Control Symposium 
(U.S. Army Electronics Command, Solid State & 

Frequency Control Div., Electronic Components 
Laboratory, Fort Monmouth, New Jersey 07703) 

May 10-12 Washington 
Electronic Components Conference 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

May 12-14 Boulder 
Electron, Ion & Laser Beam Technology 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

May 17-19 Dayton 
Aerospace Electronics Conference 
(I.E.E.E., 124 E. Monument Avenue, Dayton, 
Ohio 45402) 

May 17-20 Washington 
Microwave Symposium 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

May 21-27 Montreux 
Television Symposium 
(Case -Box 97, 1820 Montreux) 
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Literature Received 

For further information on any item include the 
WW number, on the reader reply card 

ACTIVE DEVICES 
Sprague Electric (U.K.) Ltd have added 50. TO - 
18 based, plastic transistors, rated at 360mW, to 
their range. A set of data sheets and an interchange- 
ability chart for the range (Econoline) may be obtained 
from S.D.S. (Portsmouth) Ltd, Gunstore Rd, 
Hilsea Industrial Estate, Portsmouth, Hants 

WW401 

We have received a semiconductor price list from 
ITT Semiconductors, Footscray, Sidcup, Kent 

WW402 

Brief details of a wide range of active and passive 
electronic components from several manufacturers 
round the world are given in Electronic Component 
Selector Guide. Celdis Ltd, 37 /39 Loverock Rd, 
Reading, Berks, RG3 1ED WW403 

Hybrid "Helipot" microcircuits including voltage 
regulators, ladder networks and switches, power 
amplifiers, circuit protection devices and a lamp and 
relay driver are described in a publication "Helipot 
Microcircuits". Application data and details of the 
customer design service are also given. Beckman 
Instruments Ltd, Glenrothes, Fife, Scotland WW404 

"Transistor selector" is a publication which enables a 
transistor to be chosen for a particular task on some 
aspect of its specification or by application. SGS 
(U.K.) Ltd, Planar House, Walton St, Aylesbury, 
Bucks WW405 
A diode selector is also available WW406 

Wel Components Ltd, 5 Loverock Rd, Reading, 
Berks, RG3 IDS, have published a semiconductor 
price list for 1971 WW407 

Ferranti Ltd, Gem Mill, Chadderton, Oldham, 
Lancs, have published a new integrated circuit price 
list W W 408 

A bipolar transistor reliability report describing the 
extra testing of, and gives life test data for, transistors 
with the suffix Jan -TX. National Semiconductor 
Corp., 2900 Semiconductor Drive, Santa Clara, 
California 95051 WW409 
From the same address a t.t.l. and low -power t.t.l. 
guide is available WW410 

We have received the following publication from 
Fairchild Semiconductor Ltd, Kingmaker House, 
Station Rd, New Barnet, Herts. "Linear integrated 
circuit condensed catalogue" gives brief data on a 
large range of linear i.cs and provide type application 
lists WW411 

AEI Semiconductors Ltd, Carholme Rd, Lincoln, 
have published a 24 -page booklet dealing with eight 
ranges of zener diodes. The booklet, number (4450 
50. VREG), costs 5s. 

"Solid-state microwave sources" is the title of a 
booklet which has been published by ITT Com- 
ponents Group Europe, ST.C. Ltd, Edinburgh Way, 
Harlow, Essex WW412 

PASSIVE COMPONENTS 
Catalogue A-00001 describes the range of reed 
switches manufactured by the American company 

Hamlin. It is available from Inter -market Services 
Ltd, 47a Hay's Mews, Berkeley Square, London 
W.1 WW413 

A price list covering the products of many 
companies' capacitors, resistors, semiconductors, 
valves, integrated circuits and hardware is available 
from Swift, Hardmans, Swift House, Bryan St, 
Hanley, Stoke-on-Trent WW414 

Some details of the vast range of products 
manufactured by ITT Components Group Europe, 
S.T.C. Ltd, Edinburgh Way, Harlow, Essex, can be 
gleaned from the publication "Components -Product 
Digest" W W 415 
Also available is a list of U.K sales offices for 
particular products (6000/463E) WW416 

Catalogue No.1 (1971) list a wide range of electronic 
components available from the D -T -V- Group Ltd, 
126 Hamilton Rd, London S.E.27 WW417 

A leaflet giving technical data and prices for a range 
of loudspeakers has been received from Baker 
Reproducers Ltd, Bensham Manor Road Passage, 
Thornton Heath, Surrey WW418 

The Dec '70/Mar' 71 catalogue is available from 
Radiospares Ltd, P.O. Box 427, 13-17 Epworth St, 
London EC2P 2HA WW4I9 
Also available from Radiospares is the publication 
"Component Applications Data". This gives more 
complete data and advice on using some of the 
components listed in the catalogue WW420 

APPLICATION NOTES 
"Helipot 845 digital -to -analogue converter" is a 
publication which after discussing d.a.cs in general 
goes on to describe the hybrid microcircuit d.a.c. 
model 845 together with various methods of using it. 
Beckman Instruments, Queensway, Glenrothes, Fife . 

WW421 

An application note from Fairchild Semiconductor 
Ltd, Kingmaker House, Station Rd, New Barnet, 
Herts, gives suggested circuits for the pA740 
junction f.e.t. op -amp and types pA715 (high 
speed), pA735 (micropower), pA725 (instrumen- 
tation) and the NA727 (temperature controlled) 
op -,amps W W 422 

"Control line applications" suggests uses for a range 
of modules designed to interface low current control 
circuitry with high current actuators etc. Time delay 
units are also discussed. FR Electronics Ltd, 
Wimborne, Dorset WW423 

"The case for subminiature switches" is a book 
which will appeal to all who need to use small 
switches. It contains the results of an exhaustive 
eighteen month switch test programme carried out 
by Waycom on more than 1000 switches. Copies 
can be obtained from Waycom Ltd (Publications), 
Wokingham Rd. Bracknell, Berks., price 25s 

Application note AN 420. "An integrated circuit 
stereo pre -amplifier" describes the design of a 
pre -amplifier using one MC 1303P dual op -amp in 
each channel. Motorola Semiconductor Products 
Inc., York House, Empire Way, Wembley, 
Middlesex. WW424 

EQUIPMENT 
A leaflet available from Cole Electronics Ltd, 
Lansdowne Rd, Croydon CR9 2HB, describes a 
group delay measuring set (400 C) which complies 
with the P.O. spec. RC5178. The P.O. type number 
is measuring set 37A WW425 

Literature describing f.m. tape equipment 
manufactured by Lennartz Electronic, of West 
Germany, is available from Haydon Laboratories 
Ltd, East House, Chiltern Ave, Amersham. Bucks ... 

WW432 

"Don't dump your key punch machine till you've 
read this brochure" is the title of a publication which 
describes three optical character recognition 
machines manufactured by Interscan Data Systems 
(U.K.) Ltd, Hoechst House, Salisbury Rd, 
Hounslow, Middlesex WW433 

A loose-leaf booklet produced by KGM Vidiaids Ltd, 
Clock Tower Rd, Isleworth, Middlesex, describes, 
and gives data on, a range of closed-circuit television 
equipment WW434 

J Beam Engineering Ltd, Rothersthorpe Cres., 
Northampton, have produced a 56 -page catalogue 
giving data on their range of radio communication and 
television aerials. A price list is included WW442 

Ave Ltd, Avocet House, Dover, Kent, have 
produced a catalogue which gives details of all the 
Avometers now available WW444 

A wide range of equipment for the communications 
industry is listed in the two catalogues from Rohde 
and Schwarz which we have received from Aveley 
Electric Ltd, South Ockendon, Essex RMI5 55R. 

Measuring instruments WW445 
Communications equipment WW446 

HARDWARE 
When equipment has been manufactured it must be 
packed. Literature available from Evans Bellhouse 
Ltd, Newton Heath, Manchester 10, is devoted to 
this problem. 

Wood wool packing WW448 
Moulded polystyrene packing WW449 
Fabricated foam packing WW450 

Mainly for the electrical industry is a brochure that 
describes "panel plates" for switches and the like 
made from either satin finished stainless steel or 
brushed brass. Sola Basic International, P.O. Box 
753 -Milwaukee, Wisconsin 53201, U.S.A. WW451 

A catalogue called "Soldering instruments" is 
available from Light Soldering Developments Ltd, 28 
Sydenham Rd, Croydon, CR9 2LL WW452 

Black crepe tapes for printed circuit artwork are 
listed in a leaflet produced by Circuitape Ltd, High 
St, Tring, Herts WW453 

GENERAL INFORMATION 
The following new publications are available from the 
British Standards Institution, Sales Branch, 101 
Pentonville Rd, London N1 9ND: 
BS89: Part 1: 1970, `Specification for direct acting 

electrical indicating instruments' price 20s 
BS9400: 1970, `Specification for integrated 

electronics circuits of assessed quality: generic 
data and methods of test' price 40s 

CP95: 1970. "Fire protection for electric data 
processing installations". price lOs 

A 52 page booklet "The international system of S.I. 
units" is a translation from the French by the 
National Bureau of Standards and the National 
Physical Laboratory. It is available from H.M.S.O. 
price 12s 

Two metric conversion cards £ /kg to' £ /lb and kg to 
cwts have been produced by The J.A.C. Wilkerson 
Co., 5 Beeches Ave, Carshalton, Surrey WW454 

The `1970-71 bulletin of special courses in higher 
technology, management studies and commerce' is 
available from London and Home Counties Regional 
Advisory Council for Technological Education, 
Tavistock House South, Tavistock Square, London 
WCIH 9LR, price lOs 
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12 watts to 

250 watts 
r.m.s. 

class AB 
power 

amplifiers 
off the shelf for as little as 2/- per watt. Maximum 
distortion 0.1% 20Hz to 20kHz. Full power band- 
width 10Hz up to 80kHz ±1dB. Complementary 
and quasi -complementary versions in all power 
ratings perform to the same high standard. 
Unconditionally stable. Fully protected against 
accidental misuse. 

AU DIO SYSt,. 

Plus 
* Stereo Integrated Circuit Preamplifiers 
* Stereo Headphone Amplifiers 
* Toroidal Mains Transformers 
all designed to the exacting standards of the 
professional user. 

Transaudio combines sophisticated design and 
no-nonsense engineering in semi -kit products 
incorporating Motorola transistors/ICs and other 
dependable components assembled on fibre glass 
circuit boards. Write today for full details. 

I Transaudio Limited 
r=1 8 Elsworthy Rise London N W 3 

"Setting the Standard for the Seventies 

SPECIAL OFFER 

FROM 

"INSLEY 
THE TINSLEY PATCHETT TYPE 52058 

VERY HIGH PRECISION 

A.C. STABILISER ... 
£250 

FROM STOCK -DELIVERY 7 DAYS 

\ `. 

i , 
This instrument has been designed to fill the need for a very stable supply 
with a high purity of waveform for precision A.C. measurements. 
The uhit is extremely simple in operation and is fitted with protective 
devices and alarms which automatically prevent any possibility of damage: 
it does not require any adjustments in setting up other than the output 
voltage selection. Output current: - 
1 ampere maximum for stabilisation range of ± 7% change of input voltage 
2 amperes maximum for a stabilisation range of ± 3.5% change of input 
voltage. 

* SEND FOR LEAFLET 215 
H. TINSLEY & CO LTD WERNDEE HALL 

SOUTH NORWOOD LONDON SE25 01-654 6046 

WW -073 FOR FURTHER DETAILS WW -074 FOR FURTHER DETAILS 
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Sinclair Project 60 

the world's most advanced high fidelity modules 
Sinclair Project 60 presents high 
fidelity in such a way that it meets every 
requirement of performance, design, 
quality and value and now that the re- 
markable phase lock loop stereo FM 

tuner is available, it becomes the most 
versatile of high fidelity systems. With 
Project 60, it is possible to start with a 

modest mono record reproducer and 
expand it to a sophisticated stereophonic 
radio and record reproducing system of 
fantastically good quality to hold its own 
with any other equipment, no matter how 
expensive. Project 60 is a unique high 
fidelity module system where compactness 
and ease of assembly are combined with 

System The Units to use together with Cost of Units 
A Simple battery 

record player 
Z.30 Crystal P.U., 12V battery 89/6 

volume control (£4.472) 
B Mains powered record Z.30, PZ.5 

player 
Crystal or ceramic P.U. 
volume control etc. 

£9.9.0 
(£9.45) 

C 20+20 W. R.M.S. stereo 2 x Z.30s, Stereo 60, 
amplifier for most needs PZ.5 

Crystal. ceramic or mag. 
P.U.. most dynamic 
speakers. F.M. tuner etc. 

£23.18.0 
(£23.90) 

D 20+20W. R.M.S. stereo 2 x Z.30s, Stereo 60, 
amplifier with high PZ.6 
performance spkrs. 

High quality ceramic or £26.18.0 
magnetic P.U., F.M. Tuner, (£26.90) 
Tape Deck, etc. 

E 40+40 W. R.M.S. de- 2 x Z.50s, Stereo 60 
luxe stereo amplifier PZ.8, mains trsfrmr 

As for D £32.17.6 
(£32.872) 

F Outdoor P.A. system Z.50 Mic., up to 4 P.A. speakers £5.9.6 
controls. etc. (£5.472) 

G Indoor P.A. Z.50,131.8, mains 
transformer 

Mic., guitar, speakers, etc., £17.8.6 
controls (£17.42k) 

H High pass and low pass A.F.U. 
filters 

C, D or E £5.19.6 
(£5.972) 

J Radio Stereo F. M. Tuner C, D or E £25.0.0 

circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 

extraordinarily easy to assemble any 
combination of modules using nothing 
more complicated than the simplest 
of tools, and you certainly do not have 
to be experienced to build with complete 
confidence. The 48 page manual free 
with Project 60 equipment makes every- 
thing easy and you can house your 
assembly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 
have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
money because Project 60 is the bestselling 
modular system in Europe and can there- 
fore be produced at extremely. competitive 
prices and with excellent quality control. 

Sinclair Radionics Ltd., London Road, St. Ives, 
Huntingdonshire PE17 4HJ. 
Tel: St. Ives (048 06) 4311 
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Sinclair Project 60 
Z.30 & Z.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z.30 or Z.50 amplifiers in your 
Project. 60 system will depend on personal 
preference, but they are the same size and may 
be used with other units in the Project 60 
range equally well. 

SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 
20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts. 
Frequency response: 30 to 300,000 Hz±1dB 
Distortion: 0.02% into 8 ohms 
Signal to noise ratio: better than 70dB un - 
weighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size 31x2*x1in. 
Z.30 
Built tested and guaranteed with circuits and 
instructions manual 89/6 (£4.472) 
Z.50 
Built, tested and guaranteed with circuits and 
instructions manual 109/6 (£5.471) 

Power Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and PZ.8 (for use 
with Z.50s) to the right. Use PZ.5 for normal 
Z.30 assemblies and PZ.6 where a stablised 
supply is essential. 
PZ -5 30 volts unstabilised £4.19.6 (£4.971) 
PZ -6 35 volts stabilised £7.19.6 (£7.971) 
PZ -8 45 volts stabilised 
(less mains transformer) £5.19.6 (£5.971) 
PZ -8 mains transformer £5.19.6 (£5.971) 

Guarantee 
If within 3 months of purchasing Project 60 
modules directly from us, you are dissatisfied with 
them, we will refund your money at once. Each 
module is guaranteed to work perfectly and should 
any defect arise in normal use we will service it at 
once and without any cost to you whatsoever 
provided that it is returned to us within 2 years of the 
purchase date. There will be a small charge for 
service thereafter. No charge for postage by 
surface mail, Air -mail charged at cost 

Stereo 60 
pre-amp/control unit 

Designed for the Project 60 range but suitable 
for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are 
used throughout, achieving a really high 
signal-to-noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 

provided for all the usual inputs' 

SPECIFICATIONS 
Input sensitivities: Radio -up to 3mV. Mag. p.u. 
3mV: correct to R.I.A.A. curve 1 d B:20 to 25,000 Hz. 
Ceramic p.u.-up to 3mV: Aux -up to 3mV. 
Output: 250mV. 
Signal-to-noise ratio: better than 70dB. 
Channel matching: within 1dB. 
Tone controls: TREBLE + 15 to -15dB at 
10KHz: BASS + 15 to-15dB at 100Hz. 
Front panel: brushed aluminium with black knobs 
and controls. 
Size: 8* x 11 x 4 ins. 

Built, tested 
and guaranteed. £9.19.6 (£9.972) 

Active Filter Unit 
a dors- ` 

For use between Stereo 60 unit and two Z.30s 
or Z.50s, and is easily mounted. It is unique in 

that the cut-off frequencies are continu- 
ously variable, and as attenuation in the 
rejected band is rapid (1 2dB/octave), there is 

less loss of the wanted signal than has 
previously been possible. Amplitude and 
phase distortion are negligible. The A.F.U. is 

suitable for use with any other amplifier system. 
Two stages of filtering are incorporated - 
rumble (high pass) and scratch (low pass). 
Supply voltage - 15 to 35V. Current - 3mA. 
H.F. cut-off (-3dB) variable from 28k Hz to 
5kHz. L.F cut-off (-3dB) variable from 25Hz 
to 100Hz. Distortion at 1 kHz (35V. supply) 
0.02% at rated output. 
Built, tested 
and guaranteed £5.19.6 (£5.972) 

Stereo FM Tuner 

first in the world to use the 
phase lock loop principle 
Before production of this tuner, the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio over other systems. Now. 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include varicap 
diode tuning, printed circuit coils, an I.C. in the 
specially designed stereo decoder and squelch 
circuit for silent tuning between stations. 
Sensitivity is such that good reception be- 
comes possible in difficult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of wire are enough 
for an aerial. In terms of a high fidelity this 
tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 

received automatically as the tuning control is 

rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 

used to advantage with any other high fidelity 
system. 

SPECIFICATIONS: 
Number of transistors: 16 plus 20 in I.C. 
Tuning range: 87.5 to 108 MHz. 
Capture ratio: 1.5dB 
Sensitivity: 2µV for 30dB quieting: 70V for full 

limiting. 
Squelch level: 20µV. 
A.F.C. range: ±200 KHz 
Signal to noise ratio : >65dB 
Audio frequency response: 10Hz-15KHz 

(±1 dB) 
Total harmonic distortion: 0.15% for 30% 

modulation 
Stereo decoder operating level: 20V 
Pilot tone suppression : 30dB 
Crosstalk: 40dB 
I.F. frequency: 10.7 MHz 
Output voltage: 2 x 150mV R.M.S. 
Aerial Impedance: 75 Ohms 
Indicators: Mains on: Stereo on; tuning indicator 
Operating voltage: 25-30 VDC 
Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm 

AGC J 

Price: £25 built and tested. Post free 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send 

for whicn I enclose cash/cheque/money order. 

Name 

Address 
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Sinclair IC1O/016/Micromatic 
IC10 

The world's most advanced high 
fidelity amplifier 
This is the world's first monolithic integrated 
circuit high 'fidelity power amplifier and pre- 
amplifier. The circuit itself is a chip of silicon 
only a twentieth of an inch square by one 
hundredth of an inch thick, having 5 watts 
RMS output (10 watts peak). It contains 13 
transistors (including two power types), 2 

diodes, 1 zener diode and 18 resistors, and is 
encapsulated in a solid plastic package which 
holds the metal heat sink and connecting pins. 
This exciting device is more rugged and has 
considerable performance advantages, in- 
cluding complete freedom from thermal 
runaway and a very low level of distortion. 
The IC10 is primarily intended as a full 
performance high fidelity power and pre- 
amplifier, for which application it only 
requires the addition of such components as 
tone and volume controls and a battery or 
mains power supply. It may also be used in 
other applications including car radios, 
electronic organs, servo amplifiers (it is dc 
coupled throughout) etc. 
Circuit Description 
The first three transistors are used in the 
pre -amp and the remaining 10 in the power 
amplifier. Class AB output is used with 
closely controlled quiescent current which is 
independent of temperature. There is generous 
negative feedback round both sections and 
the amplifier is completely free from crossover 
distortion at all supply voltages, making 
battery operation eminently satisfactory. 
Each IC10 is sold with a comprehensive 
manual giving circuit and wiring diagrams for 
a large number of applications in addition to 
high fidelity. These include oscillators, etc. 
The pre -amp section can be used as an RF or 
IF, amplifier without any additional transistors. 

Specifications: 
Output: 10 watts peak. 5 watts RMS continuous. 
Frequency response: 5Hz to 100kHz 1 t dB. 
Total harmonic distortion: Less than 1% at full 
output. 
Load impedance : 3 to 15 ohms. 
Power gain: 110 dB (100.000,000,000 times) 
total. 
Supply voltage: 8 to 18 volts. (A Sinclair power 
unit, PZ.7 is available for mains operation). 
Size: 1 x 0.4 x 0.2 in. plus heat sink and tags. 
Sensitivity 5 mV. 
Input impedance: Adjustable externally up to 
2.5 Mohms. 
Price (with manual) 59/6 (£2 974) post free. 

Q16 

High fidelity loudspeaker 

The Q16 employs the well proven acoustic 
principles specially developed by Sinclair in 
which a special driver assembly is meticulously 
matched to the characteristics of the uniquely 
designed cabinet. In reviewing this exclusive 
Sinclair design, technical journals have justly 
compared the 016 with much more expensive 
loudspeakers. Its shape enables the 016 to be 
positioned and matched to its environment to 
much better effect than is the case with 
conventionally styled enclosures. A solid teak 
surround with a special all-over cellular foam 
front is used as much for appearance as its 
ability to pass all audio frequencies. 

This elegantly designed shelf mounting 
speaker brings genuine high fidelity within 
reach of every music lover. 

Specifications: 
Construction: Special sealed seamless sound or 
pressure chamber with internal baffle. 
Loading: up to 14 watts TMS. 
Input impedance: 8 ohms. 
Frequency response: From 60 to 16,000 Hz, 
confirmed by independently plotted B and K curve. 
Driver unit: Special high compliance unit having 
massive ceramic magnet of 11,000 gauss. aluminium 
speech coil and a special cone suspension for 
excellent transient response. 
Size and styling: 9f in square on face x 4f in. deep 
with neat pedestal base. Black all-over cellular foam 
front with natural solid teak surround. 
Price £8.19.6. (£8.974). 

To: SINCLAIR RADIONICS LTD LONDON RO 

Please send 

for which I enclose cash/cheque/money order. 

AD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Name 

Address 

WW2 n 

Micromatic 

Britain's smallest radio 

Considerably smaller than an ordinary box of 
matches, this is a multi -stage AM receiver 
brilliantly designed to 'provide remarkable 
standards of selectivity, power and quality for 
its size. Powerful AGC counteracts fading 
from distant stations: bandspread at higher 
frequencies makes reception of Radio 1 easy. 
The plug-in magnetic earpiece provided 
matches the Micromatic's output to give 
wonderful standards of reproduction. Every- 
thing including the special ferrite rod aerial and 
batteries is contained within the minute and 
attractively designed case. Whether you build 
a Micromatic kit or buy this amazing receiver 
ready built and tested. you will find it as easy 
to take with you as your wrist watch, and 
dependable under the severest listening 
conditions. 

Specifications: 
Size: 36 x 33 x 13 mm (i4/s x 13/lo x 4 in.) 
Weight: including batteries. 28.4 gm (1 oz.). 
Case: Black plastic with anodised aluminium front 
panel and spun aluminium dial. 
Tuning: medium wave band with bandspread at 
higher frequencies. (550 to 1.600 Hz). 
Earpiece: Magnetic type. 
On/off switching: By inserting and withdrawing 
earpiece plug. 
Kit in pack with earpiece, case, instructions and 
solder 49/6 (£2.474). 
Ready built, tested and guaranteed, with earpiece 
59/5 (£2.974). 
Two Mallory Mercury batteries type RM675 
required. From radio shops, chemists. etc. 

Sinclair Radionics Ltd.. London Road, 
St. Ives. Huntingdonshire PE1 7 4HJ. 
Tel : St. Ives (048 06) 4311 

sinlair 
WW -077 FOR FURTHER DETAILS 

www.americanradiohistory.com



Wireless World, February 1971 a>7 

See now, play later. 
If something's worth 

recording, it's worth recording 
well. The TVR 332 Video Tape 
Recorder gives a very high 
quality picture for just £820. 

Its many features include 
audio monitoring and dubbing; 
push button controls; auto- 
matic playback and rewinding; 
instant stop -motion and 1500 
hours video head life. 

Whether you want to buy 
or hire, it's naturally backed 
by Dixons service. 

Write or phone 
Dixons CCTV Ltd 
3 Soho Square, London W.1. 
01-437-8811 

Dixons 
CCTV. 

We offer you more. 

WW -078 FOR FURTHER DETAILS 

RESISTANCE BOXES 
TYPERBB 

A range of robust resistance decades 
for use in AC or DC networks and 
measuring systems. They all incorporate 
the "CROPICO" type SP1 low contact 
resistance switch and the coils are 
wound in "Manganin". Standard 
models are available from stock with 1, 

4, 5 or 6 dials. 

ACCURACY 
+ 0.1% at the full rated current 
Temperature Co -efficient 
20 p p m per Degree C 

Range 
0.0001 ohm to 10 Megohms. 

Request full details from: 

CROYDON PRECISION INSTRUMENT COMPANY 
Hampton Road, CROYDON (Postal Code: CR9 2RU) 

Telephone: 01-684 4025 and 4094 

Parnell 
Digital Logic Systems 

Simulator for 
Education and Industry 
A Comprehensive Logic 

Instruction System 
*FOR STUDENTS AND ENGINEERS to quickly learn 
and apply digital logic techniques. 
*RUGGED, ROBUST CONSTRUCTION for trouble free 
'operation under hard use. 
*PROTECTED AGAINST OVERLOAD or short circuit. 
*COMPLETE WITH DETAILED INSTRUCTION manual 
introducing logic principles, binary arithmetic and 
boolean algebra and leading the student through a 

number of experiments and problems. 
*COMPATIBLE WITH FARNELL INDUSTRIAL LOGIC 
HARDWARE. Actual control problems may be simulated 
before costly installation. 
The system consists of a plinth, power supply, leads, 
capacitors, diode and a range of modules that can be 
purchased singly or in 'Logic Instruction Kit' or 'Nor 
Logic Kit: configurations. 
For full details, please contact us at the address below. 
(Please state if you require literature on our full range of 
power supplies, electronic instruments and digital 
logic equipment). 

FARNELL 
INSTRUMENTS LIMITED 
Sandbeck Way, 
Wetherby, LS22 4DH, 
Yorkshire. 
Telephone: 0937 3541 /6 i London Office: 01 802/5359 

WW -079 FOR FURTHER DETAILS WW -080 FOR FURTHER DETAILS 

www.americanradiohistory.com



a2,8 Wireless World, February 1971 

TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are engaged in the industry and wish to prepare for 
a recognized examination, ICS can further your tech- 
nical knowledge and provide the specialized training 
so essential to success. ICS have helped thousands of 
ambitious men to move up into higher paid jobs-they 
can help you too! Why not fill in the coupon below and 
find out how? 

Many diploma and examination courses available, in- 
cluding expert coaching for: 

C. & G. Telecommunication Techns'. Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 
Now available-Colour T.V. Servicing 

Examination Students coached until successful 

N EW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and practice 
of valve and transistor circuits, and servicing work while building 
your own 5 -valve receiver, transistor portable, and high-grade 
test instruments. All under expert tuition. Transistor Portable 
available as separate course. 

r 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

EST. 1891 

Dept. 222, Intertext House, Stewarts Road, London, S.W.8 
Please send me the ICS prospectus free and without obligation. 

(state Subject or Exam.) 

1 NAME AGE 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

CALIBRATION PROBLEMS? 

We specialise 
in the repair 
and calibration of 
all proprietary 
and commercial 
test equipment 

We can provide the following services 

FULLY GUARANTEED REPAIR OF 
INSTRUMENTS 
CALIBRATION CARRIED OUT TO 
MANUFACTURERS' SPECIFICATION 
ALL TYPES OF MULTI -METERS, INC. 
AVOMETERS, REPAIRED 

REPAIR SERVICE 7 DAYS 

WIRING AND SHEET METAL. FACILITIES 

Write or 'phone 

FIRNOR-MISILON LIMITED 
MARSHGATE TRADING ESTATE, 

MARSHGATE DRIVE, HERTFORD. 
TEL: HERTFORD 5584 

WW -081 FOR FURTHER DETAILS 

FA L 
'PHASE 12' 
An extremely attractive solid 
state stereo amplifier, ideal 
for unit audio use. Facilities 
include MAGNETIC and 
CERAMIC P.U. RADIO. 
TAPE etc. Output 6 watts 
per channel Freq. Response 
40-40,000 c.p.s.-3 dB. Hum Level -74 
dB. Controls include Input Selector, Volume, 
Balance, Bass, Treble and Stereo/Mono Recommended 
Switch. Black and silver facia panel with Retail Price 

satin silver control knobs. Slimline finish enhanced by good quality 
Teak cabinet housing. 

AMPLIFIERS OF QUALITY 

AND RELIABILITY 

at the right price! ' :. 
¡4ffläisemmete¡..p 

-----------__ _: 
The latest addition to the FAL range. 
For performance and styling the "PHASE 44" 
compares with the best. Reliability assured by 
the use of top grade components. 
Push button selection for Magnetic and 
Ceramic pick-up, tuner, tape, mono/stereo, 
filter, on/off. 
Circuit incorporates 20 transistors and 4 
diodes. 
Facilities provided include:-Headphone 
Jack socket, reserve power outlet and mains 
neon. 
Without doubt, the 'PHASE 44' represents 
excellent value for money. 

ONLY 

£25.20 

PHASE 44' 
SOLID STATE 

STEREO AMPLIFIER 
20 + 20 WATT R.M.S. 
HIGH FIDELITY 
OUTPUT 
* Excellent performance 
* Impressive specification 
* Attractive appearance 
* Natural teak veneered 

cabinet 
* High Grade components 

ONLY £42.50 
For leaflets on the above and other models 

in the FAL range, please send SAE to:- 

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds,13. 
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METER PROBLEMS? 

A very wide range of modern design 
instruments is available for 10/14 
days' delivery. 

Full Information from: 

HARRIS ELECTRONICS (London) 
138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 

WW -083 FOR FURTHER DETAILS 

A 5 
PRONOUNCED R -TEZ 

SEMICONDUCTORS 

Write now for catalogue 

ATES ELECTRONICS LTD., MERCURY HOUSE, 
PARK ROYAL, LONDON W5 

TEL 01 998 6171 TELEX: ATES LONDON 262401 

WW -085 FOR FURTHER DETAILS 

STOCKISTS 

MODEL 8 MK. III 

MULTIñ1INOIt MK. IV 

REPAIR SERVICE 
7-14 DAYS 

We specialise in repair, 
calibration and conversion 
of all types of instruments, 
industrial and precision 
grade to BSS.89. 

Release notes and certifi- 
cates of accuracy on request. 

Suppliers of Elliott, Cambridge and Pye instruments 

LEDON INSTRUMENTS LTD 
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 

Tel.: 01-692 2689 

G.P.O. APPROVED CONTRACTOR TO H.M. GOVT. 

WW -084 FOR FURTHER DETAILS 

DIOTESTOR IN -CIRCUIT TRANSISTOR TESTER 

BRITEC LIMITED,11 Charing Cross Road, London WC2H OER 

Tel: 01-930 3070 

WW -086 FOR FURTHER DETAILS 

ELAPSED TIME INDICATORS 
Current Integrators 

The whole range of Elapsed Time Indicators (E.T.IJ consists of:- 
CHRONSISTOR -Electro -chemical E.T.I. based on copper for 100. 1.000 and 10.000 hours 
This one is expendable after use. 

MERCRON ®.-Electro -chemical E.T.I. based on mercury for 100. 1.000 and 10.000 hours. 
Exists in six different models. 

HOROCONTROL® -Electro -mechanical E.T.I. for A.C., or D.C. for 9999.9. or 999.99 hours, 

INDUSTRIAL 

II 
INSTRUMENTS 
LIMITED 

MANUFACTURERS OF 
0 

TRANIIPACK 
STATIC POWER 
CONVERSION 
EQUIPMENT 

j444+r*4+C 

SALES AND LABS: STANLEY ROAD, BROMLEY, KENT. TEL: 01-460 9212/3 AND 01-464 5812 
FACTORY: PONSWOOD INDUSTRIAL ESTATE, HASTINGS, SUSSEX. TEL: HASTINGS 7344/5/6 

mxvi 
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Neither you nor your microphone 
ought to be kept on a lead 

With our Type 12 Mk 111 and Type C 
Mk 111 you won't be. They're radio 
microphones. You get complete free- 
dom of movement at a really minima/ 
cost. The microphones are simply 
connected to small transmitters that 
you can keep in your pocket. And with 
the Type C Mk 111 you can use up to 
five microphone systems at the same 
time with absolutely no interaction. 
The Type 12 Mk 111 and the Type C 
Mk 111 are both available on a 

completely free 7 -day trial; so write 
today and we'll send you the full 
details. 

radio microphones 
S.N.S. Communications Ltd., 851 Ringwood Road, 
West Howe, Bournemouth, England, BH11 8LN, 
Tel: Northbourne (STD 02016) 5331 (4 lines). 
Telegrams: Flexicall Bournemouth. 
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The extensive range of Oxley Snales now 
include an Eyelet version (which is ideally 
suited for mounting I.C. Packs and other 
components for experimental work). They 
augment the well known standard range of 
Oxley "Snales" suitable for mounting in 

0.040 inches, 0.050 inches diameter holes. 

Send for technical details and samples. 

OXLEY DEVELOPMENTS CO. LTD. 
Priory Park, Ulverston, North Lancs, England 
Tel: Ulverston 2621 Telex: 6541 Cables: Oxley 

Ulverston 

XENON STROBOSCOPE 

A Stroboscope designed primarily for laboratory. industrial and educational 
applications where the elaboration and expense of more complex equipment may 
not be required. Features include simplicity of operation, robust construction. 
exceptionally low price and built in reliability. 

The instrument is of modern appearance, small, light in weight, convenient to 
use and portable. A wide range of flashing rates is covered by the large accurately 
calibrated dial, allowing operation at low frequencies for strobo photographic 
experiments and at high speeds for observation of rapidly rotating or reciprocating 
phenomena. 

The external triggering facility permits single shot operation by an external 
closing contact and also provides a synchronising input for high and low speed 
repetitive phenomena which might otherwise be difficult to maintain in exact 
phase. 

Light source. 

Flashing rate. 
Frequency accuracy. 
Triggering. 

Price: £38.10s.0d. 

High intensity Xenon tube mounted in a para- 
bolic reflector. 
1-250 flashes/second in 3 ranges. 
Typically ± 2% of each full scale. 
la) by internal oscillator 
lb) by external closing contacts. 

Edwards Scientific International Ltd. 
Knowle Road, Mirfield, Yorkshire. Tel: 092484 4242 
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ENCAPSULATION 
low tool cost method for cylindrical 
coils and potting. Enquiries 
also for- 

REED RELAYS 
SOLENOIDS 
COIL WINDING 
TRANSFORMERS 
to $ KV.A. A.C. SOLENOID 

TYPE SBM/T. 

151. lke WEL3JBItERt Arat, 
Knapps Lane, Bristol 5. 0272 657228 
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J E S AUDIO INSTRUMENTATION 

Si 452 £30.00 
Distortion Measuring Unit. 
15 c/s - 20 Kc/s - .01% 

Illustrated the Si 451 
Millivoltmeter - pk-pk 
or RMS calibration with 
variable control for rela- 
tive measurements. 40 
calibrated ranges £35.00 

Si 453 £40.00 
Low distortion Oscillator. 
Sine -- Square - RIAA 

J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (0WR62) 2501 

BRADFORD ROAD, CLECKHEATON, YORKSHIRE 
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The show no hi-fi dealer can afford to miss 

E)( 
Last year over 45,000 enthusiasts visited 

Ili 
Sonex to hear the latest top class high 
fidelity sound equipment in the ideal 
surroundings of a luxury hotel. 6,000 
dealers went too. This year we have 
decided the trade needs more time to 
itself to see what's new, so we've 
planned two exclusive trade days before 
the public are admitted. 
Send for free tickets to Sonex '71, 
49 Russell Square, London, W.C.1. 
clearly marking your application 'Trade'. 

SKYWAY HOTEL 
Bath Rd., Hayes, Middlesex. 
(I'.Lr. London Airport) 
MARCH 31st, APRIL 1st 
11 a.m.-6 p.m. (trade only) 
APRIL 2nd, 3rd & 4th 
(general public) 

2nd Exhibition of high 
fidelity equipment spon- 
sored by the Federation of 
British Audio. 

WW -093 FOR FURTHER DETAILS 

These superb twin tape deck units were originally designed for installations requiring the 
continuous replay of music or speech when connected to suitable amplifiers. Consisting of two 
completely self-contained tape decks operating at either 35" 13 button f track model) or 71" le 
button 1 track model). Each tape drive unit is fitted with a unique automatic solenoid operated tap, 
drive reversal mechanism actuated by metallic stop foil at end of tape or inserted where reversal Is 

desired. Constructed to the highest specification with the finest components available to ensure the 
utmost reliability. Nothing has been spared in the construction and the superb heavy duty 
capstan motors 12 off) and rewind motors 14 of), top grade relays. solenoids. etc.. all bear 
witness to the high standards set. 

Available in two basic versions with either 3 or 6 button operation. The three push button 
model 35 i.p.s. has interlocked controls operating both tape drive units simultaneously and 
is fitted with 2 Ferrograph f track stereo heads. The 6 button 75 i.p.s. model has independent 
control over each tape drive unit and is fitted with 2 Marriott f track stereo heads. AC 230/250v. 
50 c/s. Vertical or horizontal operation. Size 19" x 19" x 8" deep. Weight 541b. 

TECHNICAL SPECIFICATION 
Power requirements 230/250V A.C. 50 ús. Vertical or Horaomal operation. Overall dimensions 19- x 19" x 8" deep. 

Weight 54 lbs. 3 Button model operates et 31 I.P.S. 6 Button model operates at 73- P.S. TAPE PEEL SIZES: Upper 

deck 51". Lower deck 5. Capstan drive motors 2 AEI A.C. motors continuous rating Type BC1504 B. 2307250 Volts A'C 

50 c/s 1/75th H.P. 1500 R.P.M. REWIND & TAPE UP MOTORS: 4 Garrard A.C. Motors continuous rating Type DHPSC 

100-130/200-250 Volts. 50/60 c/s 0.3A -0.15A 24W. RELAY SUPPLY TRANSFORMER: Primary 210230240 Volts 

A/C 50 cis. Secondary 24-26-32 V. RECTIFIER. Sentercel sebnium rectifier type 460 SC 2181 5. CONDENSERS: t 

Plessey 2.000 of 50v O.C. 2 AEI 2uf 400V. SOLENOIDS: 8 Magnetic Devices Ltd Type 42766 120 Ohms 

RELAYS: 2 Double coil relays type 593E11/TS 5668 590 Ohms. 2 Type 569E147590/4F2/24. 2 Type 596/E97890/G2/24. 

2 Type 596E8/590/E2/24 13 Button unit only 11. RECORD/REPLAY HEADS. 3 Button Unit fitted 2 Ferrogreph 350 Ohms 

impedance half track stereo heads. 6 Button model fitted 2 Marriott 4 track heads 500 Ohms impedance. 

Originally casting approximately 
£450 each to manufacture. we 
are offering these at a 

fraction of their true worth ! 

Limited number only-we can- 

not guarantee a choice of 3 or 

6 button units-orders dealt 

with in stict rotation. 
Carriage 70/ including wooden par;k:ny nsurance etc. 

SYPHA SOUND SALES LTD. 
242/4 PENTONVILLE ROAD, LONDON, N.W.1 
lei 0/ 831 -8201 Closer/ ; drry linos 1200 yrds Kitty "s X St.it:nn: 

VIDEO 

MONITORS 

FAST DELIVERY 
CLEAN FUNCTIONAL STYLING 
SHARP HIGH CONTRAST PICTURES 
HIGH RESOLUTION PICTURE TUBE 
10 MHz VIDEO BANDWIDTH 
BLACK LEVEL CLAMP 
ALLSOLID STATE 
INTERNAL/EXTERNAL SYNCHRONISATION 

Special Phosphors can be supplied for data display and 
special applications 

P28 (11 INCH) MODEL£155 
P38 (15 INCH) MODEL £161 

FOR TECHNICA L DETAI LS CONTACT THE 
MANUFACTURERS 

ÇoMm 
ELECTRONICS LTD 

RED LANE, KENILWORTH, WARWICKSHIRE 
Tel: 0203-465045 

WW -094 FOR FURTHER DETAILS 

TELEPRINTERS PERFORATORS 

REPERFORATORS' TAPEREADERS 

DATA PROCESSING EQUIPMENT 
SALE OR HIRE 

2-5-6-7-8 TRACK AND 
MULTIWIRE EQUIPMENT 

Special Codes Prepared 

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES 
DATEI MODEM TERMINALS, TELEPRINTER SWITCHBOARDS 

Picture Telegraph, Desk -Fax, Morse Equipment: Converters 
and Stabilised Rectifiers; Line Transformers and Noise Suppres- 
sdrs; Tape Holders, Pullers and Fast Winders; Governed, 
Synchronous and Phonic Motors; Teleprinter Tables and 
Cabinets; Silence Covers; Distortion and Relay Testers; 
Send/Receive Low and High Pass Filters; Teleprinter, Morse, 

Teledeltos Paper, Tape and 
Ribbons; Polarised and special- 
ised Relays and Bases; 
Terminals V.F. and F.M. 
Equipment; Telephone Carriers 
and Repeaters; Diversity; Fre- 
quency Shift, Keying Equipment; 

Racks and Consoles; Plugs, Sockets, Key, Push, Miniature and 
other Switches; Cords, Connectors, Wires, Cables, Jack and 
Lamp strips, and Switchboard Accessories; Teleprinter Tools; 
Stroboscopes and Electronic Forks; Cold Cathode Mathes; 
Test Equipment; Miscellaneous Accessories, Teleprinter and 
Teletype Spares. 

W. BATEY & COMPANY 
Gaiety Works, Akeman Street, Tring, Heels 

Tel: Tring 3476 (STD 0442 82) Cables: RAHNO TRING 
Telex: 82362, A/B BATEY TRING 

WW -095 FOR FURTHER DETAILS WW -096 FOR FURTHER DETAILS 
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LARGE 

LOW 
COMPUTERS 
PERIPHERAL 
EQUIPMENT 

FROM A 

RANGE 

COST 

SINGLE SOURCE 

IBM PUNCHED 
EQUIPMENT 

' LOWEST UK 
AND SHORT 
024, 026, 077, 
083. 087, 088, 

OF 

& 

CARD 
AT 
PRICES 
DELIVERY 
082, 
ETC. 

Atoirmetypei 

salaglg8ljtgg 

SOME 
COMPUTER 
SYSTEMS 
AVAILABLE 

IBM 360120-30-40 FERRANTI ARGUS 
VARIOUS CONFIGURATIONS 400B CPU 
XDS900andSIGMA3-7 NEW UNITS AT HUGE 
VARIOUS CONFIGURATIONS SAVINGS 
LITTON EBS 1 231 NCR 400 2 available 
AS ILLUSTRATED 

ICT HOLLERITH 
Type: 29.80 column 

Punch 

A well -proven ele 
mechanical card punch, 
with duplicating, spacing, 
and skipping facilities. 
Two types of keyboard are 
available for this model: 
Alpha/ Numeric and Alpha- 
betic. 

FEATURES: Motor cut- 
out switch for clearing 
card jams. Stop Lever for 
stopping card at the 80th 
column. Also available 
H129 card verifiers. 

ELLIOTT 803 
DIGITAL COMPUTER 
This is a well proved solid 
well over 200 systems 
liability has been proved 
Typical Configuration: 
4096 Core Store. Type 
Tape Reader 500 characters 
One Tape Punch 100 
BRPE Eli). Keyboard 
Creed Teleprinter. Automatic 

` 

state 
sold in 

by 

3 

characters 
console 

j 

digital computer, 
the UK and 

long periods 
Central Processor 

Paper Tape 
per sec. (Elliott 

per sec. 
and associated 

Floating Point 

abroad. 
of operation. 

Station. 
TS/93). 

(Teletype 
desk. 

Unit. 

with 
Re - 

with 
One 

COMPUTER QUALITY } in. MAGNETIC TAPE CERTIFIED 660 B.P.1. 
800 B.P.1. ON 2,400 -ft. REELS. GUARANTEED 
REPLACEMENT IF FAULTED £6.60 

in. Highest grade 2,400 ft £3.00 
in. 10} in. dia. spool and cassette £1.50 
in. 8} in. dia. spool and cassette £1.60 

1 in. metal 10} in. dia. spool and cassette £2.50 
x in. N.A.B. centres 104 in. spool only £1.00 

REFURBISHED HAND PUNCHES - 80 COLUMN 
DELIVERY FROM STOCK - - 3 MONTHS WARRANTY 

* Please write for brochure of our Company's activities 

COMPUTER SALES AND SERVICES (EQUIPMENT) LTD. 

49-53 Pancras Rd., London, N.W.1 Tel: 01-278 5571 Telex: 267307 

CONDENSERS -ELECTROLYTIC AND AC TYPES 
SPRAGUE .. 90.000 MF 10v DC 6' x l' .. .. 301- 
SANGAMO .. 25,000 MF 35v DC 4 x3' .. .. 30/- 
PLESSEY .. 12,000 MF 50v DC 4¡'x2+' .. .. 24/- 

8,000 MF 60v DC 5' X21' .. 22/6 
5,000 MF 50v DC 41' x II' 19/6 
5,000 MF 15v DC 44' x II' 101 - 

HUNTS .. 2,000 MF 100v DC 41' x2... 10/- 
PLESSEY .. 1,500 MF I00v DC 4)' x I f' .. 101 - 
MALLORY .. 500 MF 50v DC 21' x If' .. .. 2 for 10/- 
DUBILIER .. 14 MF 660v 50c. .. .. 30/- 

1.3 MF -5 +10% 660v. 50c. 30/- 
TCC .. 2 MF 350v DC .. .. .. 4 for 201- 

' 2 MF 1,000v DC .. .. 101- 
8 MF 350v DC .. .. 12/6 

DUBILIER .. 8 MF 600v DC .. .. 1216 
TCC .. .. 8 MF 1,000v DC .. .. 17/6 

4 MF 500v DC .. 1216 
14 MF 350v RMS 50/60c. .. 30/- 

DUBILIER .. 4 MF 660v SOc. .. 22/6 
50 MF 120v (120 amp. Pk.) .. LS 

POWER TRANSISTORS 
MOTOROLA .. .. 2N1557 90W .. .. 21/- 

2N2192 2.8W .. 4 for 10/ - 
SYLVANIA .. 2NI296 25W .. .. I0!- 
BENDIX .. .. 2N3235 117W .. I8/ - 

2N11468 9SW .. I0! - 
RADIOTECHNIQUE ASZI6 43W .. .. Ill - 
TEXAS .. .. 2N457 50W .. 9/6 

2G240 25W .. .. SI - 
INTEGRATED CIRCUITS 100W .. ISI- 
TRANSITRON .. .. D14 .. 21/ - 
SYLVANIA .. .. SG83 D34 811 .. 11/- 
TRANSITRON .. .. D17 .. .. .. 21/ - 
RECTIFIERS 
STC RAS 508 AF Stud 800 PIV SA .. .. 10/- 
I amp. wire -ended 450 PIV .. .. .. .. 4 for 10/ - 
CRYSTALS 
BROOKS 1961 LTD. .. S66692 500 kc/s .. 25/ - 
BRUSH 25114 .. .. .. 12/6 
CONTROLLED RECTIFIERS 
AEI .. .. .. CRI0101B IOA 100v. .. 10/- 
STC .. .. 3/40 3A 400v. .. .. l0l- 
TRANSITRON .. .. TCRI010 8A 100v. .. 10/- 
STC .. 1/40 IA 400v. .. 6 for 20/- 
KEYSW ITCHES 
DOUBLE CO's .. .. .. .. 2 for I5/ - 
RELAYS 
MINIATURE SIEMENS .. 4 C.O. 2 Coils. 2K each .. .. .. 12/6 
MINIATURE VARLEY .. 4 C.O. I Coil. 700 ohm .. .. .. 12/6 
MINIATURE VARLEY .. 2 C.O. I Coil. 140 ohm 1216 
P.O. TYPE. SIMMOND .. 4 C.O. + 2 HEAVY DUTY OPEN 2K COIL 10/- 
P.O. TYPE. SIMMOND .. 2 C.O. + 2 HEAVY DUTY OPEN IK COIL 10/- 
B.R. MAINS 240v. COIL 3 open 2 closed Heavy Duty Contacts .. 12/6 
B.R. MAINS 240v. COIL 2 change -over Heavy 1Duty Contacts.. IS/ - 
WIRE LATCHING RELAY 4 change -over. Main coil 600 ohm. Release 

coil (if used) 300 ohm .. 
Thermal: Coventry Coventry Controls Ltd. Series RH hermetically sealed. Adjust- 

able basic time delay 160 sec., contact N/O heater 250 ohm .. . 30/ - 
Mercury wetted contacts: Elliott Bros. Ltd., type EB2a contacts 2 C.O. 

at 5 amps, 500v. coil 300 ohms . .. 50/ - 
Type EB1512 contacts 2 C.O. in parallel 5 amps at 500v. coil 120 ohm .. 401 - Solenoid air pressure adjustable time delay switch, Ether Ltd., type 

1104, coil 48v. DC switch 3A 440v. AC .. .. .. .. .. [3 
ROTARY RHEOSTATS 
CRESSALL .. .. 100W 1.500 ohm .. .. .. 21/- 
CRESSALL 100W 350 ohm (with black instrument knob) 21/ - 
BECKMAN HELIPOT 10 turns. 100 ohm. Lin-Tol. 025°,, .. .. £2 
VALVES 
STC CN5 0-9 NUMBERING VALVES .. .. .. .. S0/ - EXTRACTOR FANS 
PLANNAIR 230v. I PH. 50 c/s. 9}'x8' dia. 12 Turbine Blade Fans .. [10 
U N ISE L ECTO RS 

8 WAY 25 BANK 75 ohm COIL .. .. .. .. .. .. [5.10 
16 WAY 52 BANK OPERATING COILS 44 ohm. LOCKING COIL 

[7.10 
VARIACS 
ZENITH (Duratrak) Type V6m input 135 and 115v., output 0-135v. at 

6A. Calibrated instrument knob panel mounting £6 
ZENITH 220v. primary, 0-253v. sec. with all mounting screws and black 

instrument control knob .. .. .. .. .. .. .. [3.10 
TRANSFORMERS 
UNIVERSAL LT Transformer (Radio Spares). 90W. Output: sec. Iv. -40v. 

Post and packing 6/- .. .. . L4.5 
ENG. ELEC. C. Core. Primary 220/240v., sec. 0-3v. 4A. 0-30v., 57-5v. 

115v. 5A. Post and packing 6/- . .. LS 
PLESSEY Suppression Unit. 250v. AC 25A. E.E.L.M. Spec. 0371511 . L12.10 
STANDARD ELECTRONICS CO. Filter Radio Interference. IOA 240v. 

.. L2 
POWER PACKS 
115v. 50c. main input. 10A output variac adjustment 'mooting by choke 

and 28 25,000 mfd. Daly condenser (total 700,000 mfd.), size IB}' x 
51' x 131'. DC switched by circ. brae. rem. con. connection overload 
device fitted. DC voltages t 6 .. .. .. .. .. .. LSO 

- 6 .. .. .. .. .. .. LSO 
+18 .. .. .. .. .. .. [65 
-24 .. .. L70 

Logic type 200-250v. 50c. mains input, output 6.5v. and 12v. at 2A, both 
adjustable and regulated, size 61' x 4f' x8' .. .. .. .. LIS 

CONDENSER UNITSF 
Comprising I7-25,000 mfd. Daly 10v. (total 425,000 mfd.), paralleled to 

Busbara [15 
Daly 25v. condensers, ditto .. .. .. .. .. .. .. 1.20 
Daly 17-3,500 mfd., 85v. .. .. LIS 
HY 140 83 PHILIPS ASPIRATED SOLDER IRON 
COMPLETE UNIT COMPRISING SOLDER IRON, STAND/CLAMP, FOOT -PUMP 
AND RESERVOIR/BIT SPANNER. 200/220v. 110/115e. AC. HALF WHOLESALE 
PRICE. 0.15.0. Box/Post, etc. 6/- extra. 
CARTRIDGES p.p., 4/- 
PICKERING DUSTMATIC .. XV -15/400E .. .. .. 1.20.17.6 

XV-15/AME3 .. .. .. .. £17.10.6 
V-15/AM-3 .. .. .. .. 617.7.0 
V-15/AT-3 .. .. .. L10.126 
P/ATE .. .. .. .. E10.12.6 

ORBIT .. NM -U .. .. L4.196 
GOLDRING .. .. G-800 .. .. .. L9.0.0 

G-850 . .. .. 1.5.0.0 
G-800SE .. . . £19.196 

SONOTONE 9TA/HC Diamond .. 12.L0 
AC MOTORS -ENGLISH ELECTRIC 
MK 3619 60/230v. Single ph. 50 c/s 850 r.p.m. Conden. 6 MF 440v. RMS 

50/60 c/s. Post and packing [1.15.0 .. [5 
MK P3619 230/240v. 0.75A. Single ph. 50 c/s 1,000/1,500 r.p.m. Cond. 

5 MF 440v. RMS 50/60 cis. Post and packing [1.15.0 .. L5 
HAYDON U.S.A. Precision 6 digit Minute Indicator (900,611 mm.). Also 

reads parts of minuta. 240v. 50 c/s. 3' dia. Panel mounting .. .. L1.10 
COMPUTER TAPE 
Series 5000 RCA type 557-24-58 x09 -B 2,400 ft. f' cassette complete .. [5.10 
EE/MARCONI 83182 .. 2,400 ft. 1' .. .. .. .. .. [5.10 

£6 
PERIPHERALS 
IBM CARD REPRODUCER 
IBM CARD PUNCH 
IBM CARD READER 
EE/MARCONI LINE PRINTER EMP. MODEL 1040 
TABULATOR KS258 (NEW, BOXED) 
HOLLERITH PUNCH (NEW, BOXED) 
HOLLERITH READER (NEW, BOXED) 
PLESSEY CORE STORE 66/1093 (NEW, BOXED) 
ENQUIRIES WELCOMED 
WHERE P.P. NOT ADVISED ADD 21- IN L FOR HANDLING AND 

POSTAGE (IN U.K.). CASH WITH ORDER 

W. & B. MACFARLANE (Trading & Electronics) 
5 SHAKESPEARE ROAD, FINCHLEY, N.3 Tel: 01-346 8543 

WW -097 FOR FURTHER DETAILS 
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All power ratings are 
R.M.S. continuons. 2 

years guarantee. High flux ceramic magnets. 
Heavy cast chassis. ALL CARRIAGE FREE. 

'POP' 100 

18i n. 100 watt 
14,000 gauss 

8/150 

£22.05 
Dep.: £6 and 9 
monthly pay 
mente £2 (Total 
£24). 

'POP' 50 
12in. 50 watt 
13,000 gauss 

1552 

£ 10.50 
Dep.: £2 and 
9 monthly pay- 

(Tonts 
£1 15 

tal £1235). 
PAIR SUIT - 

FOR BASS GUITAR OR ABLE ALL 
ELECT. ORGAN. ETC. PURPOSES. 

FANE LOUDSPEAKERS'POP'25/2 
Dual cone 150 (for uses other 
than Bass Guitar or Electronic 12ín. 25watt 
Organ. Or dep.: £1 and 9 6.75 
monthly payments 75p 
( Total £7.75). Carr. free. 
R.S.C. TA6 6 Watt High Fidelity Solid _.------ State Amplifier 

200-250v. A.C. mains operated 
Frequency Response 30- 
20,000 c.p.e. -211B. Har- 
monic Distortion 0.3% at 
1,000 c.p.e. Separate Bass and 

Treble ' lift' and ' cut controle. 3 input sockets for 
Mike, Grain, Radio or Tape. Input selector switch. 
Output for 3-15 ohm speakers. Max. sensitivity SmV. 
Output rating I.H.F.M. In fully enclosed enamelled rase. 
approx. 95 x 21 x 51in. Attractive brushed silver finish 
facia plate 101 x 31ín. and matching knobs. £7.50 Complete kit of parts with full wiring L 7 
diagrams and instructions. Carr. 411p 

OR FACTORY BUILT with 12 months g'tee. £9.25 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
Type BMI. An all -dry battery elimin- 
ator. Size 5} x 41 o 'tin. approx. Com- 
pletely replaces batteries supplying 
1.5 v. and 90 v. where A.C. mains 200/ 
250 v. 50 cis. is as ailable. 
Complete kit with diagram £2-99 or, 
HEADY FOR 1 -SE £3'49. 
HIGH QUALITY 
LOUDSPEAKERS 
In teak or afrormosiveneered 

cabinets. 
L13 3 or 
15 ohms. 
13 x Sin. 
8-10 Watt 
Model 
Gauss 10,000 
lines, Carr. 40p M5.25 
112 12in. 20 Watt Model. 
Gauss 11,000 lines. Size 
18 x 18 x 10 in. approx. 
lG ohm. £8.99 Cart. 45p 

AUDIOTRINE A55 HIGH I UALITY STEREO SYSTEM 
5 + 5 WATT OUTPUT 

GARRARD 

5200 CHANGER 

with low mass pick- 
up arm and Stereo 
Cartridge. CONT- 
ROLS: TREBLE, BASS, 
VOLUME, STEREO 
BALANCE. Operation 
on 200 - 250 v. A.C. 
mains. Output 
rating I.H.F.M. 

Luxurious Teak Veneer Finished Cabinets. Trans- 
parent plastic (tinted) cover included for main unit. 

Silver finished facia plate anti 
matching control knobs. 

PAIR OF 
LOUDSPEAKER 
UNITS 
incorporating high flux 
Bin. X 5in, speaker. 
Size approx. 13 x 71 x 81 ins. 

PRICE COMPLETE 
ONLY 

Carr. £1.25 

Terms: Deposit £5.50 
and 9 monthly payments 
£4.50 (Total £46). 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINED FROM THIS COMPACT LOW PRICED SYSTEM 

FANE ULTRA HIGH POWER 
LOUDSPEAKERS 

'POP' 60 
15in. 60 watt 
14,000 gauss 

8/1552 

£ 12.90 
Dep.: £3 30 

monthly 9 

payments Li 3(:) 

(Total £15). 

R.S.C. COLUMN 
SPEAKERS 

Covered in Reline and 
Vynair, ideal for voca- 
lists and Public Add - 

18 ohn, matching. 
TYPE C48S, 30 watts. 
Fitted four Bin. high 
flux 8w. speakers. Or 
dinp.d £3 £ 17.75 
monthly payments £2 
crow £211.Carr.501. _ 
TYPE C4128, 50 watts. 
Fitted four Olin. 11,001) lines 
15 watt Speakers. 
Gr dap. £4 and 9 £27.50 mthly. pymts. of 
£3. (Total £311. rare. 751, 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 121n. 11,000 line 15 watt 
15 ohm high quality speaker, cross -over unit and 
tweeter. Smooth response and extended fre- 
quency range ensure surprisingly realistic repro- 
duction. Carr. 30p. 
Or SENIOR 15 WATT Inc. HF126 £5.75 
15,000 litre Speaker £8'75 Carr. 30p. 

HI-FI LOUDSPEAKER ENCLOSURES 
Teak or Afrormosla veneer finish. Modern design. 

_ approx. Carr. 25 Acouetical:v lined. All sizesa PP P extra. 
rE8 Size 16 x 11 x gin. Preeeurised. 
Gives pleasing results with any Oil,. 
Hi-Fi speaker. 
SES For optimum performance with 

any gin. HiFi 'speaker. 22 x 15 x Sin. Ported 
8E10 For outstanding results with Hi-Fi 10in. 
speaker. 24 x 15 x 10in. Ported 
5E12 For high performance with 12ín. Hi -FI speaker 
and Tweeter. Size 25 x 16 x 101in. Pressurized. 

f4.75 
£5.75 
£5.99 
£6.99 

FANE 807 HIGH FIDELITY 
LOUDSPEAKER gin" . 1 

fill rW'ege 
0 tt / 

Unit for excellent omu,d quality in suitable 
enelosure. Roll P.V.C. cone surround and 
long throw voice coil to achieve very low 
fundamental resonance at 30 c.p.s. Tweeter 
cune is fitted to extend high note response. 
Frequency range 25-1.5KHz. Impedance 
:30 oe 8-15 O. last Chassis. 13.50 REMARKABLE VALUE. 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cu 
atruction. Latest high efficiency ceramic 
magnets. Treated Cone surround or "L" 
indicates Roll Rubber snrroand. "D" 
indicates Tweeter Cone providing 
extended frequency range up to 15,000 
c.p.s. Exceptional performance at low 
cost. Impedance 3 or 8-15 ohms. 

WHEN ORDERING PLEASE STATE IMPEDANCE 
HF SO1D 8' 8W £2.71 HF 120D 12" 15W £449 
HF 102D 10" 10W £3'40 HF 126 12" 15W £525 
HF 120 12" 15W £3.99 HF 126D 12' 15W £5'75 

TAI2 MK III 6.5+6.5WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY 
OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance with 
any crystal or ceramic Gram P.U. cartridge, 
Radio tuner, Tape recorder, ' Mike' etc. 
* 3 separate switched input sockets on each 
channel * Separate Bass and Treble controls 
* Slide Switch for mono use * Speaker 
Output 3-15 ohms * For 200-250 v. 
A.C. mains * Frequency Response 20- 

0 . Hum and noise Harmonic Distortion 40Cn 6 s at 1 09e..a 20,(100e.Pe. -2dB * Harm o P 

-70dB * Sensitivities (1) 511 mV (2) 400 nIV (3) loo nri' * Handsome finish 
Facia Plate and Knobs. Output rating 1.H.F.M. Complete kit of parts £ 14.25 

with full wiring diagrams and instructions. Carr. 40p. 
FACTORY BUILT WITH 12 MTH GNTEE. £1785. Or dep. £3 and 9 mnthly 
pymts. £1'95 (Total £20'55)- Or in Teak or Airormosia veneer housing. 
£21.521 or Del, £3.15 and 9 mthly. pymta. £2.35 (Total £24.301 

SELENIUM RECTIFIERS 
F.W. Budged 6/12v, D C. Output Input Max. 

SOP A.C. la., 25p. la., 355::tu.. 50º: 4a. 95p: 

R.S.C. G66 6+6 WATT HIGH QUALITY STEREO AMPLIFIER 
Individual Ganged controls: Bass, Treble, Volume and Bal- 
ance. Printed circuit couatruction employing 10 Transistors r 
plus Diodes. Output rating I.H.F.M. Suitable for Crystal 
Pick-ups etc., and for londapeaker output impedances of 3 to 
15 ohms. For standarú 200-250 v A.C. mains operation. 
Attractive silver finished metal facia plate and matching 
eontrnl knobs. Complete KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and con- í93t9 No leaflet supplied for this unit 
prehenslve wiring diagram and instructions. 
Or FACTORY BUILT in Teak veneered cabinet as illustrated £12.50 Carr. 411p. Or Deposit 

£2 and O monthly 
PACKAGE OFFER, SAVE APPROX. £4. Above Gil6 assembled payments of 

m cabinet plus pair DORCHESTER LOUDSPEAKER UNITS. {27.50 
Or Deposit £5.25 and 9 monthly Paiements £2.85 (Total £30'90) 

m 
£1.45 M 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI-FI AMPLIFIER Highly sensitive. Push -Pull high 

output, with Pre-amp./Tone Con- 
trol Stages. Hum levli -70dB. Frequency response f3dB 
30-20,0011 c/s. All high grade components. Valves EF86, EF86, 
ECC83, 807 .807, GZ34. Separate Bass and Treble Controls. 
Sensitivity :36 millivolts. Suitable for High Impedance mic. or 
pick-ups. Designed for Clubs, Schools, Theatres, Danoe Halls or 
Outdoor Functions, etc. For use with Electronic Organ, Guitar, 
String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with 

related volume controls ao that two separate inputs such as Gram and "Mike" can be mixed. 
200-250 v.. A.C. mains. For 3 6r 15 shin speakers. Complete Kit parts wiring diagrams, instructions 
£15'75. Twin -handled perforated cover £1.75. Or factory built with EL:14 output valves and 
12 months' guarantee for £18'90. Tech. figs. apply to factory built units. Carr. 65p. 
TERMS: Deposit 23.45 and 9 monthly payments of £2 (Total £21'45). Send S.A.E. for leaflet. 

RSC BASS -REGENT 50 watt AMPLIFIER 
A powerful high quality, all purpose unit. For lead, rhythm, bass guitar, 
vocalists, gram., radio, tape. Peak output rating. Employing current valves 
and- reliable components. FOUR JACK INPUTS and TWO VOLUME 
CONTROLS for simultaneous use of up to 4 pick-ups or ONLY 30 mikes. SEPARATE BASS AND TREBLE CONTROLS. 
Or supplied complete with matched twin luudspe,:kee Carr. 90p 

unit as illustrated for £80 Carr. £1.511. Ternis available 

THE'YORK' HIGH FIDELITY3'SPEAKER SYSTEM 
Moderate size (approx. 25 x 14 x 10 in.). Range 30-20,000 c.p.s. Complete kit 
Impedance 15 chins. Performance comparable with units costing l11 Care. bap 
considerably more. Consists of (1) Ilin. 15 watt Bass unit with N. 
cast chassis. Roll rubber cone surround for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. (3) 8 x 5in. high flux middle range 
speaker. (4) High effidency tweeter. (5) Appropriate quantity acoustic damping 
material. terial. (Ii) Teak veneered cabinet. (7) Circuit and full instructions. 
REMARKABLE VALUE HEAR IT AT ANY BRANCH 

INTEREST CHARGES REFUNDED 
On Credit Sales settled in 3 months 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and 
Impregnated. Primaries 200-250e. 50cis. Screened 
MIDGET CLAMPED TYPE 21 x21 x21m. 
250v., IIumA, 6.3v 20 90p 
'd50-11-25ur., 6171nÁ, li.ay. //a. 959 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. fillmA., 6.3v. la., 11-5-6.3v. 2a... 
2 ól1-I1-25ov. 111IImA, 6.3v. 4a., (1-5-6.3v. 3a.. 
:illfl-ll-:too,'. 100m A, 6.3v. 4a., 11-5-6.3v. :4a. . 

3,111-u.3ully. 130mA, l(.35/. 40., c.t., 6.3v. la. 
For Mnllarl 510 Amplifier 

3511-0-:350y. luumA., 6.3v. la., 11-5-I1.3v. 3a. 
3511.11.3511y. 151MIA. 6.3v. 4a., II-5-li.3v. 3a. 
425.11-425uv. 20I1mA, 11.3v. 4a. e.t., 5v. S3a 

423-11-421v. 200n,A, 0.3v. la., 6.3v. 3a, 5v. lia 
4 511-11-4 5111'. 2511tuA. (1.2v. 4a., e.t., 5,-.:30.. 
TOP SHROUDED DROP -THROUGH TYPE 
2511-n-25nv. 7nn,A, 6.3, la., u -5-0.3v. 2a 
250-0-250v. 1u111nA, 0.3v. :1.5a 
2.511-0-2luv. 1111115, 11.:1v. la., 6.11v. la. 
350-0-350v. son, A. 6.3v. 2a., II-5-Ii.3v. 2a 
211,-0-250v. 100mA, 6.5v. 4a., 0-5-6.3v. 3a. 
:tux -11.301 . IllnmA, 6.3v. 48., 0-5-6.3v. 3a. 
31,00.31,11'. I :011r,A, 11.5v. 4a., Ii....6.3v. la. 

suitable for Mu llard 510 Amplifier f2 35 
350_nss0y. DaimA.. 6.3v. 4a., 11-5-6.35'. 3a. £1.99 
350_0-350v. 1511mA., 6.3v. 4a., 11-0-6.3v. lia. £2.35 
FILAMENT or TRANSISTOR POWER PACK Type, 

1.5a. 45p; 11.3v. 2a. 49p; 6.3v. 3a. 69p: 6.35'. 
lia, £115: 12v. la. 50p; 12(..Iä. or24v.1.5a. £1.20; 
11 -9 -lay. I la. 99º; 0-12-25.42v. 2a. £1'60. 
CHARGER TRANSFORMERS II -0-15v. 110. 95p; 

ana £99P; lui, 
£1.10; la. £1.30; 6a. £1.49; 

AUTO (Step UP/Step DOWN) Transformers 
(1.110/120( 2011-2311-251, 511-K11watts 99p 
Ian watts £170: 210 watts 22'49; 500 watts 
25.25. 
OUTPUT TRANSFORMERS 
Stauubir I Pcutud,- s.uuu O tu 7.000 0 to 80 45p 
Push-Pull8 watts EL84 to 30 or 15a 75p 
Posh -Pull 10 watts liVti ECLS6 to 3, 3, 8 

Pu1512 
£1'25 

sh -Pun EI.04 to 3 or 151 11.12 watts £1'20 
Push -Pull Ultra Linear for Mollard 5111, etc. £1-99 
Push -Pill 15-18 watts, ,sectionally wound 

61,6 KT66, rte., for 3 or 150 £1.80 
flush -Pull 211 watt high quality sectionally 

x ",rad EL34, liLli, KT(ili, etc. to 3 or 1511 £2.99 

R.S.C. SUPER 30 Mk II HIGH FIDELITY STEREO AMPLIFIER 
HIGH GRADE COMPONENTS. 
SPECIFICATIONS COMPARABLE WITH 
UNITS COSTING CONSIDERABLY MORE 
Employing Twin Printed Circuits. 
2110/250v A.C. mains operation. 
TRANSISTORS: 9 high -quality types per channel. 
OUTPUT (Per channel): 10 Watts R.M.S. continu- 
ous Into 15 0 15 Watts R.M.S. continuous into 30. 
INPUT SENSITIVITIES: Mag. P.U. 4 m.v. 
Ceramic P.U. 35 m.v. Tape Amp. 400 m.v. Aux. 
100 m.v. Mio. 5 m.v. Tape Head 2.5 m.s. 
FREQUENCY RESPONSE: A 2dB. 10-20,000c.p.s. 
TREBLE CONTROL: + 17 dB to -14 dB at 10 lie's. 
BASS CONTROL: +17 dB to -15 dB at 50 cis. 
HUM LEVEL: -80 dB. 
HARMONIC DISTORTION: 0.1% at 10 Watts 
1,000 c.o.s. 
CROSS TALK: 52 dB at 1,000 c.p.a. 

C 

EMINENTLY SUITABLE FOR USE WITH ANY MAKE 
OF PICK-UP OR MIC. (Ceramic or Magnetic, Moving 
Coil, Ribbon or Crystal) CURRENTLY AVAILABLE. 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED 
BY USE WITH FIRST-RATE ANCILLARY EQUIPMENT. 
COMPLETE KIT OF PARTS, point to point £29.25 
wiring diagrams & detailed instructions L .7 

supplied. Carr. 75p 
UNIT FACTORY BUILT E30.50 

CONTROLS: 5-posilion Input Selector, Base, Treble, Vol., Bal., Stereo/ 
Mono Sw., Tape Monitor Sw., Moins 8w. 
INPUT SOCKETS: (I) P.U. (2) Tape Amp. (3) Radio. (41 Ric. or Tape 
Head. (Operation of Input Selector assures appropriate equalisation.) 
CHASSIS: Strong Steel construe'ion. Approx. 12 x 3 x Bin. 

FACIA PLATE: Attractive design in rigid "Perspex" with silver back- 
ground. Spun silver matching control knobs as available. 

Or deposit £4 and 9 ninthly payments £3-35 
(Total £34-15). 
Or in Teak or Afrormosia veneer £33.75 housing as illustrated. Carr. 75p. 
Terms: Deposit £4 and 0 monthly payments 
£3-75. (Total 937151. send S.A.E. for leaflet. 

BRADFORD 10 North Parade (Half -day Wed.).Te1.25349 

BLACKPOOL (Agent) O & C Electronics 227 Church Sc. 

BIRMINGHAM 30/31 Gt. Western Arcade. 
Tel.: 021-236 1279. Half -day Wed. 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed ) MAIL ORDERS to: 

DARLINGTON 
Leeds 13. 

IB Priestgace (Half -day Wed.). Tel. 68043 Posms G.W.O. or C.O.D. 
Postage 255 extra under £2. 

EDINBURGH 133 Leith St. (Half -day Wed.). 30p extra over £2. Trade 
Tel. Waverley 5766 supplied. S.A.E. with enquiries. 

Export enquiries welcomed. 
GLASGOW326 Argyle St. (Half -day Tues.). Tel. CITy 4158 Branchas open all day Sats. 

MAIL OROERS MUST NOT 

HULL 91 Paragon Street (Half -day Thurs.). Tel. 20505 OE SEPT TO SHOPS. 

RSC 
HI-FI CENTRES LTD. 

Te1,41361 
106 Henconner Lane, 

LEICESTER 32 High Street (Half -day Thurs.). Tel. 56420 

LEEDS 5-7 County (Mecca) Arcade, Briggate 
(Half -day Wed.) Tel. 28252 

LIVERPOOL 73 Dale St. (Half -day Wed.). 
Tel. CENtral3573 

LONDON 238 Edgware Road, W.2 (Half -day Thurs.). 
Tel. PAD 1629 

MANCHESTER 60A Oldham Street (Half -day Wed.) 
Tel. CENtral 2778 

MIDDLESBROUGH 106 Newport Rd. (Half -day 
Wed.). Tel, 47096 

NEWCASTLE UPON 41 Blackett Street (opp. Fenwicks 
TYNE Store) (Half -day Wed.).Te1.21469 

SHEFFIELD 13 Exchange Street (Castle Market Blds.) 
(Half -day Thurs.). Tel. 20716 

£1.25 
£1'99 
£1 99 

£2.40 
£1 99 
£2.40 
£4 49 
£489 
£499 
£1-20 
£1'40 
£1.45 
£1'50 
£1.99 
£1'99 

SMOOTHING CHOKES 
151/mA, 7-I0H. 2500 851): 
lf111rnA. 10H. 2000 55p; 
a1nnA. 1011. 3500 45p: 60mA. 
11111. 400(3 25p. 

R.S.C. PLINTHS 
Superior Solid 

Natural Wood Construction 
for Record 

Playing 

Cutt for 
Garrard 

1025. 
2025, 
3000. ß.l5 ÁT60, 

SP25 etc. 
Available with Trans- £6 30 parent plastic cover. V O 

RECORD PLAYING 
UNITS 

MONEY SAVING UNITS 
Ready to plug Into Amplifier. 

RP2CConsisting of Garrard 
SP25 Mk. II (with 

heavy turntable) fitted Goldring 
CS90 high compliance ceramic 
Stereo/Mono cartridge with 
diamond stylus. Mounted on 
plinth. Transparent plastic 
cover included £24.65 Carr. 50p 

RP6CGarrard 5200 Auto Unit 
fitted Stereo Cartridge. 

Plinth and Cover as f 15 R P2C. Carr. 50p 
'OTHER TYPES with Magnetic 
P.U. Cartridges and `Lift oft' 
or `Roll over' transparent lovers 
at lowest prices. 
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BRAND NEW 
MINIATURIZED 
AUTOMATIC STRIP 
CHART RECORDER 

by RUST1IAK of America. This recorder 
indicates the magnitude of applied currents 
or voltages by a continuous distortion -free 
Him on pressure sensitive paper. Chart width 
24 in. Chart speed } in. per min. Moving coil 
movement, scale calibrated 0-100 microamps. 
Int. resistance 4,600 ohms. Chart drive motor 
12v. D.C. Supplied less case. C/W handbook. 
Price £40. P. & P. 10/-. 

MOTORS 

LOW TORQUE HYSTERESIS MOTOR MA23 
Ideal for instrument chart drives. Extremely quiet, useful in areas 
where ambient noise -levels are low. High starting torque enable 
relative high inertia loads to be driven up to Box/in. Available in 
the following speeds and ranges: 240V 60 Hs, 1/30 r.p.m. 1} r.p.m., 
1/6 r.p.m., 1/12 r.p.m., 1(20 r.p.m., 1/80 r.p.m., 1/46 r.p.m.; 120V 
60 Hz 1/6 r.p.m., 1/15 r.p.m., 1,16 r.p.m., 1/20 r.p.m., 1/24 r.p.m. 
1/30 r.p.m., 1/240 r.p.m.. 1/300 r.p.m., 1/720 r.p.m., 61.26 each. 
P. k P. 31-. 

SYNCHRONOUS MOTORS 
Model B 71 r.p.h. and 1/00 r.p.h. Sell starting complete with gearing 
shaft i in. din. } in. long, 200/250V 60 Hs. New condition Ex - 
Equipment. 30/-. P. & P. 6/-. 

D.C. TACHOGENERATOR 
Type 9e/108 18v. at 1000 r.p.m. Drive 
shaft die. 3/16 in., 3/8 in. long. Price 
116/1010. 

HIGH PRECISION MAINS SYNCHRONOUS 
MOTOR 3 Phase -I Phase 
230V 50 Hs 1/8 h.p. continuously rated. 
3000 r.p.m. Made by Croydon Engineer- 
ing. Model KA 80 .TFB. Suitable for 
capstan motor. Size 8 In. long, 41 in. 
diameter with 6 In. diameter flange and 
4 fixing holes. 60/- each. P. & P. 26/, 

ACTUATOR 
By English Electric. Type 4619 Mk. 1 D.C. Motor AR 1580 Mk. 1 

28V 3A. 600 r.p.m. Intermittent rating. 816. P. A P. 61. 

NEW MINIATURE RELAYS 
Alma Read type NBC 32/11/1A, 660 ohm coil. JUL P. & P. 5/-. 
Smiths Micro -Relay type 14 PCR/7/R 26.5 m/A. 83. P. & 5/-. 

R.F. ATTENUATOR MARCONI TF 1073A 
DC -150 MHz 1dB steps 76 Ohms. Double Screened construction. 
Tested and In VO condition. 225. 

CODER SHAFT POSITION 
By Dates Corporation. Type 4166.7003 "V" Scan Code National 
Binary Diode Pos. Diameter: if ln. x 21 in. long. Servo Mounting. 
815. P. A P. 5/, 

ANALOGUE -DIGITAL CONVERTER 
By United Aircraft. Type 6-8PT-C. Model 13-BNRY-B. 
13 Digit encoder Grey. code. Length 3 la., diameter 11 in. Servo 
Type mounting. 215. P. & P. 7/6. 

ACCELEROMETERS 
Model LA 2 3C Potentiometric + or - 10 0 operating Voltage 30V. 
Nominal resistance 17.5K and Model LA 2 30 + or - 1000 34V, 
Rel 20 K. Price 220. P. & P. 6/-. 
TYPE gE 55/A Range + or - 1G 226. P. & P. 6/-. 
TYPE F by O.E.C. Up to 1,000 0. Ceramic type giving o/p of 23 mV. 
Supplied c/w technical leaflet. Weight 14.8 grammes. SBA stud 
mounting. 83.15.0. P. & P. 5/-. 
Many other typeº in stock 

TAPE RECORDERS 
E.M.I. Professional Audio tape recorder model BTR1C. This was 
the type of equipment used by the BBC. Fully overhauled and in 
excellent condition. Price 2175. 

DATA TAPE SYSTEM 14 CHANNEL 
By Solartron. Versatile 14 Channel tape recorder having many 
applications. The installation is capable of recording and repro- 
ducing by analog i.e. Pulse Modulation of frequency modulated 
methods. Capstan motor constant speed controlled by a tuning 
fork Oscillator. Tape speeds (1) i in. per ece. (2) 1 in., 71 la., 16 in., 
30 in., 60 in. Maximum reel diameter: 14 in. Information on 
application. P.O.A. 

E.M.I. 
Portable L.F. Tape Recorder. Ex -service equipment consisting of 
Three Unit housed in transit cases (Tape Deck. Amplifier, P.B.U.(. 
} In. track speed 30 in., 16 in., 78 in. and } in. min. Price 275. 
Many control facilities. This is a good quality recorder. 

GRIOM/U (Clear) 

ii I Zal 
LOW COST ELECTRONIC & SCIENTIFIC 

Aluminium Iran IN -230. 

teem 
Rgiklm 

s i Wed 

# s à ¡+ Orel robes 

rasa b« Kim 

A BARGAIN IN NEW POWER SUP- 
PLIES. AT LESS THAN HALF MAN U- 

FACTURERS PRICES 
0/P Voltage 7.5v. -9v. Max. load current / MaxKeynector. 10 Amps. ripple on full load approx. 
6OmV. p.p. Threshold current, 10.6A. 
Overvolt protection. OUR PRICE 819.50 

IISINS1 

KEYNECTOR 
Comeole anything electrical in seconds without 
plugs or sockets. No more worries about dangerous 
live wires. Now you can make electrical connections 
safely, oin Cut,eeco oa with the er s andl savesry new 

Cuts out plugs, sockets and eaves time. 
A hundred different uses in the home, and a must 
for the do -It -yourself enthusiast. Only 6$88 pion 
P. & P. 6/-. Or send for a leaflet. 

COUNTERS 

Many other types of counters are available ranging from 3-6 digit 
with various supply voltages. Ring our Sales Office for further 
information. 

TEKTRONIX Plug in Unit Type B -BRAND NEW. Price £75 
P. § P. 10/, Also Type 80 686 

Manufacturer Type 
No. of 
Digits 

Impulses 
per see. Reset 

Operating 
Volt Cures Mae Rel. Remake 

Price 
6 

Sedeco ATCKZBK 9 10 M. 48V D.C. 48mA 4'L x l' x 1' C.2 800 
Bedew ATCEZ4E 4 26 M 60V D.C. 100mA 11' x 1' x 4'L C.6 600 0 eoti new1000 

a coil lß500 

Sedeco ATCEF4E 4 10 B/12V D.C. 12V D.C. 120mA 4'L x 28' x 18" C.6 New 
. 

.. .. 
Used .. .. 

5-25 
1.60 

Sedeco ATCEFSE 5 26 E/24V D.C. 24V D.C. 240mA 4%. 15' .21 New .. .. 4.00 

Sedeco ATCEZSE 6 26 180V Coil 100K. New .. .00 

Sedeco T1F6 PIER 5 10 M 110V 
60Ha 

43'L o 5}' x 51' 2 banks of 6 digit. each 
bank independent. Used -00 

Bedeco ITPB3 8 10 M. & E. 240V SORB Print out-Totallsi ng 40.00 

Counting 
Instrument 

1606 4 15 24V D.C. C.3 Each digit indepen- 
dently set, count. down 
to zero operating main 
switch .. .. 6.60 

429 4 15 E/240V 50Hs 24V D.C. C.12 4.188 

120 6 15 E124V D.C. 24V D.C. 31'L x 31' x +' 4.7e 

101A 6 M. 48V D.C. VW x 911" x 2IL Used .. 8.124 

Vender Root BD194545 6 Mechanical operation. 
Ratchet reek. .. liti 

.. 6 M. 160V D.C. 8.76 

B38 8 M. 48V D.C. - -75 

8 110V D.C. -00 

6 M. 230V 901Is 

.. 6 M. 24V D.C. - 00 

Hastier 6 M. 94V D.C. 5000 coil. New .. 4.85 

8 M/E ' 

110V D.C. 
110V D.C. 1100 0 /800 0. Used 

246 

HIGH SPEED IMPULSE COUNTER 
DAVIS WYNN and ANDREWS 4 in dial with pointer registering 
up to 100 plus a 4 digit counter mounted in dial. Uses an Inverse 
air escapement. Coil resistance 100 ohms. 20V operation. f6. 
P. & P. 7/8. 

BERKELEY DECIMAL COUNTING UNIT 0.9 
Direct reading octal base plug in unit electronic counter. The 
number counts received le Indicated by one of ten neon lampa 
behind acetate panel. The unit counts from 0.3 the tenth puise 
resetting to sera and simultaneously generating an o/p signal. 
Circuits can be connected in cascade. Power supply 8.3V D.C. 
Cut on/Cut at. 15V. Price 701-. P. & P. Free. 

NUMICAT08S 

End Reading Quantity 
1- 3 
4- 10 

11- 25 
26-100 

Side Reading 
XN3/FA 38 m/m lead 
XN3/F 38 m/m lead 
IN3A/F 6 m/m lead 
IN8A 6 m/m lead 
IN11/F 38 m/m lead 
X1423/FA 38 m/m lead 

Price Each Price Each 
Complete with Base Lees Beee 

29/- ( 81-45) 28/-1 8140) 
88/- ( 81.40) 27/-121-315) 
ß7l- (81.35) ß6/- (81.80) 
25/- (1125) 24/- ( 81'20) 

Lees Bailee 
(Amber) .. 
(Red) .. 
(Red) .. 
(Clear) .. 
(Red) . 

(Amber) .. 
Poet Free 

1- 3 
4- 10 

11- 2.5 
26-100 

23/-(81.151 
28/- ( 81'10) 
21/-( 105) 
19/-( 20.951 

EICHNER a HOLE PUNCH OR READERS 
No motor drive required. Solenoid operated equipment using 48v 
Reader 829.10.0; Punch 849.10.0. Carriage 25/-- 
7 HOLE NON PARITY TAPE PUNCH 
New condition. 
LOW SPEED 7 HOLE TAPE PUNCH 
60 characters per second by well-known manufacturer. 
TELETYPE 8 HOLE PAPER PUNCH BRPEI I 060. 
Also available 6 hole punch BRPE2 as above. This model has 
interchangeable heads. Complete with spooler. Price 275. 
S/7 HOLE OPTICAL READER BY FERRANTI 
20 characters per second. 680. 

(I88) SIGNAL GENERATOR CT 480 SANDERS. Bange 7 KHa- 
12 KHs. 0/p. 0-f50V. Attenuation range -10 to +100 dB. 

Price 895 
(179) WOBULATOR GM 8877/08 PHILLIPS Price 885 

TRANSDUCER OSCILLATOR -AMPLIFIER -DEMODULATOR. An. 
encapsulated unit for matching with S.E. Transducers. Suitable 
where apace or adverse environmental conditions prevail. Supplied 
with a matching transducer a typical o/p le ± 3V into 6OKOhme. 
Supply voltage 12v. D.C. Range of transducers available 0-50: 
0-760: 0-1000: 0-4000 psi Price 865 
TRANSDUCERS ONLY. Ref. C.1 - Price 215 
TRANSDUCER -New Resistive Hordes Tube Principle preneure 
Transducer by K.D. Instrument. Model TD 216 0-2000 psi. 
Ref. C. 6 Price 215 
TRANSDUCER NEW 111 -GOVERNMENT DISPLACEMENT BONDED 
RESISTANCE STRAIN GAUGES. Range ± } mechanical dis- 
placement equivalent to 0.8% resistive change. 3.5 + 3.6 KOlune. 
Model IT -2-31.35 Price 210 

OSCILLATOR. High discrimination, by Marconi T.F. 1168. This 
Instrument suitable for H.F. Communication. Due to Its high 
discrimination makes It suitable for crystal filter response in Tx 
and Ru drive unite. Frequency range 90-110 HHs. 2Hs discrimina- 
tion. Crystal and Standardised centre frequency. Calibration 
accuracy ± 1% Ref.I 6 Price 2135 

RECORDERS 4 PEN OSOHLLOGRAPHE SOUTHERN IHSTRU- 
MEETS M948C. 4 Channel fitted with 4 speed gear boxee giving 
1, 5, 25, 100 m.m. per sec. Frequency response 0-65 Hs, sensitivity 
0/m.m./MLA Price 2150 
ß PEI OBOI.LOGRAPH MR.450 as per 4 Pen. Ref. I.2.. Price 200 

PLUS CARRIAGE 

NEW B.P.L. MULTIMETER T.V.E. 1068. Employing silicon planar 
F.E.T., thin instrument gives long-term stability and negligible 
drift over a wide temperature range. Wide frequency band 0-300 
MHz using HPV 1083. Voltage range 0.30 K V. Centre seep on DC ran- 
geefordifferential circuit application. Input resistance 1 M.ohm/ Volt 
on all DC ranges. Accuracy + 3% F.S.D. Meter scale 5 in. with IM 
different colour for different scales. Special price 250 each. 
Carriage 21.10.0. 

ELECTRONIC BROKERS LTD 
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EQUIPMENT AND COMPONENTS 

MEASURING INSTRUMENTS 
AND RECORDERS 

NEW 6 -CHANNEL TIME L EVENT RECORDER 

A self-contained instru- 
ment, specifically for re- 
cording events without the 
need for a combined 
recorder. There is s separate 
and Independent paper 
drive, with a monitor lamp 
indicating when it Is In 
operation. The pens are dis- 
placed 1 /16 In., activated by 
a close contact system. Each 
of the 8 channels works independently of each other, with 
the pens writing at 72 hours per filling at a maxi- 
mum speed of 10 pulses per second. £75. Send for leaflet. 

FACSIMILE RECORDERS 
D649 0/A 18 in. Chart Recorder. Helix speed: 60, 90, 120 rev./min. 
Transmission speed: } in.; 15/16 in.; 14 in. per min. Scanning rate: 
96 lines/in. 
Ref. C.S Pelee £350. Completely overhauled + carriage 

SINGLE PEN RECORDER 
By Record Electrical (R3) 
3 In. chart, sensitivity 500 micro 
acope. Col] res. 1.03k. Fully Inter- 
changeable gears available to make 
a wide range of chart speeds. 
200/250V. Size: 8 x 11 x 6 in. 
Almost new -complete with chart 
and ink. List over £100. 
Our price £52'50 
0-1mA version £49'50 

POWER SUPPLY UNITS 
0/P 0/P Bor Input Dimension Loca- Ref. 
V A U volt. Make Type W H L time No. 

Inches 
6 

adj 
4-16v 7 

6 
adj 

3.15v 5 

4.15v 5 

12 1 f 150 
200 mA 
28 
adj 

26-37 7 
+30 300 - 20 rcA 

12 20 

12 20 

12 20 

12 20 

12 20 

12 20 

12 20 

6 16 

48 6 

30 7 

12 16 

12 12 

12 12 

20 6 

6 8 

6 8 

12 4 

12 4 

8 240 Coú3tant ELV700/6 61 x 61 x 114 876 36 

B 240 Content ELV600/8 44x7 x 12 876 37 

B 240 Advance PM7 44 x 64 x 94 876 38 

8 240 Frinéll SSU12-1 4 x 6 x 101¡ 876 39 

8 240 Roßbland B101/200 7} x 6} x 9 876 40 

20 44 U/S - 10 4 S 
-10 300 S 

mA 
Do. Do. Do. 

48 4 U/S 

24 6 U/8 

48 2 U/8 

12/15 5 B 

6 20 
+ 8 10 - 6 2 

28 20 
190- 250 
350 mA 

8 

S 

B 

S 

240 Content t E8700/28 84 x 7 x 12 

240 B.P.L.O 3 19x84x12 

110 I.B225.M. Ex. comp. 6 x 64 x 16 

110 I.B.M. Ex. comp. 6 x 64 x 16 

110 I.B225.M. Ex. comp. 6 x 64 x 18 

110 I.B.M. Eº. comp. 8 x 64 x16 

110 I.B.M. Ex. comp. 6 x 54 x 16 

110 I.B5515.M. Ex. comp. 6 x 6} x 16 

110 I.B.M. Ex. comp. 6 x 54 x 16 

110 I.B823.M. Ex. comp. 8 x 54 x 134 
£19.60 

110 I.B.M. Ex. comp. 6 x 54 x 16 

110 I B1M. Ex. comp. 6 x 54 x 131 

110 1 Ex. comp. 6 x 64 x 131 

110 I.B.M. Ex. comp. 6 x 6} x 134 

110 I.B.M.Q Ex. comp. 6 x 54 x 134 

110 I 
818 

. Ex. comp. 6 x 54 x 134 
812.60 

110 I.B.M. Ex. comp. 6 x 54 x 94 

£1260 
110 I.B.M. Ex. comp. 6 x b} x 94 

8 
110 I B1M. Ex. comp. 6 x 5} x 94 

8 
110 I B1M. Ex. comp. 6 x 54 x 94 

2]2.60 
110 I.B.M. Ex. comp. 6 x 64 x 94 

Power 
Electron- 8P110 8 x 8 x 134 

ice 
Do. Do. Do. 

218.80 
Advance DC8 61 x 6 x 17 

AdvanceóO DC22 61 x 6 x 17 

Ad aoce DC122 61 x 6 x 17 

Advance DCR12/12 54 x 8 x 17 

Content R206 19x81x134 

Content 13206 19 x 7 x 12 

Coúb.añ t t ß204 19x81 x14 
£18.60 
Alrmec 705 19 x 12 x 84 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

875 

876 

879 

878 

878 

878 

878 

878 

877 

879 

879 

079 

079 

874 

874 

874 

874 

874 

874 

874 

874 

877 

877 

877 

873 

866 

873 

873 

873 

870 

072 

42 

41 

66 

70 

57 

56 

59 

58 

67 

54 

55 

62 

64 

60 

61 

65 

68 

63 

72 

71 

69 

43 

44 

80 

73 

74 

53 

51 

47 

85 

52 

- Stab./Unstab. 
This lea small selection of our range. Further details on application. 

I =al .7." 

PRECISION 
POTENTIOMETERS 

TEN TURN 3600' ROTATION 
BRAND NEW 

Linearity 
Res. Ohms Per cent Manufacturer Model Price 
190/100/100 Beckman A 160/- 
100 0 b Beckman A 8 60/- 
200 0 6 Beckman A 60/- 
500 01 Beckman 8 70/- 
500 Colvern 2501 45/- 
500 Foxes PX4 40/- 
500 Colvern2610 50/- 
500 Cellvem 28/1000/11 801- 
500 10 ßelco 
2K Belton 

a HEL107-10 46/- 
HEL0710 46/- 

2K 0 6 Beckman BA1101 .. ß0N_ 
2H 026 Beckman 7216 60 / - 

Reliance GPM15 ... 40/- 
ßK 

6% 

General Controls...GPA15/4.. 40/- 
6% Belton 07-10 501- 

(:olvem CLR2603.. 60Q(1- 

10K 06 Beckman A 
7W 10K 0 I Beckman X A 
77Q 10K 01 Colvern CLßt811001 01- 

15K Colvem CLB2402.. 60/- 
19% Beckman A 60/- 
25K 0 6 Hebpotm BAJ337 ... 60/- 
29% 0 06 Beckan 8A1244 ... 90/- 
30K Colvem 2402 30/- 
90% Beckman SA96C.... 80/- 
30K 01 Beckman A 1313 70/- 
80K ........... 0.5 Beckman... ......8A1682 ... 6OI 
SOK 0 25 Beckman ßA3679 ... ß6/- 
30K 10 Colvem 2402/1.... 30/- 
60% Reliance 07.1050K 

07 5 
/- 

50K Colvern 2503 
tr/Z X Foxes PX4 46/- 

110% 0 5 Beckman A NI - 
50K 01 Beckman A WI- 
100K/100K Ford A 100/- 
300K 01 Beckman A 701- 
100K 0 5 Beckman A 901- 
100% Colvern 2501 I - 
100K Colveen 2610 50/- 
588K O1 Beckman ßA3902... 70/- 
30oK 01 Beckman A 70/ - 
THREE TURN 780° ROTATION 
100/100 0 5 Beckman C 601- 
10(1/100 Beckman Type C ... (10 
300 Beckman 9308 

4446666///- 1K Fox Pat/H3.. 
10K 0 5 Beckman C n 461- 
ß0H/20% 0 1 Beckman C 8 60/- 
10K/10K 01 Beckman C 60/ 
50K 0 5 Beckman C 8 85/- 
FIFTEEN TURN 5400° ROTATION 

TWENTY TURN 7200° ROTATION 

26K/25% BeckmanB 30 watts .. £ßb0 
46K/48K Beckman B 10 watts .. £6'60 

1 Meg General Controls ... PX3f130 .. $O/ - 
60K Reliance 40/- 
156 TURN 56160° ROTATION 
460 Kelvin Hughes %TP0701 29/10/ - 
FIVE TURN 1800° ROTATION 
200 Relcon HEL07.06 

-F/11 45/- 
500 ColvernCLR2506.. 40/- 
U3.6K ColvernCLR2606.. 40/- 
FIVE -AND -A -HALF TURN 
500 Colvern 2405 40I - 
SINE COSINE 

Type Maker Prier 
5 

ValKohms 
CLB 8601 Colvem 217.60 

14 Kohms SCP 5 222'50 Smith 
15 Kohms CLß 8601 Smiths £17'50 
20 Kohms CLß 8802 Colvern $2860 
25 Kohms OLE 9602 Colvern £17'50 
30 %ohms CLß 8601 Colvem £17'50 
32 Kohms SCP 4 Kelvin -Hughes.... £17'50 
35 Kohms SCP 1 Smiths £17'60 

P. & P. EXTRA 

(Ref. CS) 

LOW FREQUENCY RESOLVED COMPO- 
NENT INDICATOR BY SOLARTRON 
Type VP 268.2A. This instrument will Indicate by means of two 
centre Nero 6 in. scale meters the resolved components of a signal 
voltage with respect to the applied reference energieation. Fre- 
quency Range: 0.5 c/s -1 Kc/s. Signal Voltage Ranges: 5031V, 
150MV, 60OMV, 1.5V, 5V, 11V, 50V and 150V with either 
balanced or unbalanced Input. Signal Input Resistance: 10440 
unbalanced, 20MO balanced. Reference Input. Voltage 90/130 
or 230/2445V. Standard Rack Panel, 19 in. 123 in. high, £175 
new condition, complete with manual. 

VIBRON ELECTROMETER 
This unit le a vibration condenser amplifier which Is suitable for 
the measurement of small D.C. potentials covering the range of 
1M -1V. This unit can also be used as high Impedance null detector 
for the comparison of ironatlon currents of very high resistance. 
289.10.0. 

PLATINUM RESISTANCE THERMOMETER 
PROBES 
BOLARTRON Type NT 1198/c and NT 1687. Accuracy ±1°C. Probes 
in stainless steel case. } in. diameter. Temp. range NT 1198/0.50°C to 
+ 250' O. Price £12'50 each. p. A p. 3/6. 

FENLOW LOW FREQUENCY ANALYSER 
0.3 Its to 1 K Hs. Power density 0-10. Bandwidth switching range. 
.06: 0.3: 1.5: 7.6: 37.5 He. Price £276. 

LINEAR THRYRISTER CON- 
TROLLED LIGHT DIMMER 
400w. module. Ideally suitable for photo- 
flood or speed controller, etc. Will mount 
Into standard socket boxes. 
Our price 59/8. P. A P. 5/, 

1 In. metal 104 in. dia. spool and cassette 
} In. N.A.B. centres 104 in. spool only 

OSCILLOSCOPE 
TYPE CT 52 

A very handy miniature portable 
Instrument for general purpose applica- 
tions. 21 in. diem. tube. Wave form 
investigation from 10 11z-20 MEz. Pulse 
monitoring duration 50 microseconds to 
0.1 microsecond. Time base free running 
10 Hz -40 kHe. Also single sweep facility 
from 50 microseconds to 3 microseconds. 

Price ß28'50. P. & P. 30/-. 

BRAND NEW COMPUTER TAPES AND 
EMPTY SPOOLS 
Made by well known manufacturers 
} in. certified 2,400 ft. 800 b.p.l. 88'60 
4 In. 2,400 ft. 8850 
} ln. Highest grade 2,400 ft. 23 00 
} in. 104 in. dia. spool and cassette £1'50 
4 In. 84 in. dia. spool and cassette £1'50 

2150 '00 

LS. SIGNAL GENERATOR 11608 NEW CONDITION 
Frequency range 6 c/s to 125 kc/s in five bands. Accuracy 
t(1%+1 c/s). Sine wave distortion lees than 1% at 1W. Output 
Sine wave continuously variable, 0 to 30V r.m.s. into 6000. 
Sine wave 0 to 1W into 50. Square wave 0 to 30V pk.pk. Output 
impedance varies up to 5140 depending on output level setting. 
Rise and fall times up to 0.76µe maximum. Power requirements 
100 to 130V and 200 to 280V, 40 to 60 cis, 100W. Dimensions 
19in. wide x 104in. high x 8Iin. deep. Weight 3241b. Rack mount- 
ing. Price £76 carriage extra. 

MULTI -RANGE TRANSISTORISED VOLT- 
METER 1063 
Employing silicon planar F.E.T., this Instrument gives long-term 
stability and negligible drift over a wide temperature range. Wide 
frequency band 0-300 MHz. using HPV 1063. Voltage range O.30K V. 
Centre zero on DC ranges for differential circuit application. Input 
resistance 1 M.ohm/Volt on all DC ranges. Accuracy + 3- F.S.D. 
Meter scale bin. with IM different colour for different scalea. 
Special price £¢2.50 each. Carriage £1.50. 

SYNCHRONOUS 
CHOPPERS 
Base B-9. Coil 6.3 v., 50-60 Be. Propon 
tion of time contacte are closed 46%. 
Model CK4 available. Also available 

IA 

100 Hz and 400 Hz. Price £5. P. A P. 
25p. 

AVO TRANSISTOR 
ANALYSER CT 446 
A portable direct -reading instrument 
capable of giving accurate transistor 
measurements In the grounded emitter 
configuration. Battery power unit 1.5V 
to 10.5V In 6 steps. Base current 0-1 mA, 
1-40 mA. Collector current 250 mA. 
Sloe: 161 x 91 x 5 ins. Weight with 
batteries: 16 lbs. Price 242'60. 
Carriage extra. 

7 -TRACK DIGITAL MAGNETIC TAPE 
STORAGE DECK (Ref. 13) 
These machines, originally ex -computer, 
are multi -track recording units, ideal for 
data storage. Record and Replay heads 
encased in one common unit. Low 
resistance heads. Frequency response 
approximately 0 Ke/e. to 50 %c/s. Bit 
density 567 b.p.l. 4 In., 104 in. spools 
230 v. to 380 v. A.C. Capstan Motor 
speed 1,500 r.Dm. 48 v. D.C. Rewind 
motors. Finished In brush aluminium 
and matt -black. Bice 27 in. x 26 in. x 
8 In. Weight 90 lb. Price £616 Carriage 
extra. 

rlinwestiseat 

MEMORY PLANES (Ref. C4) 
Ferrite core memory planes with wired 
Ferrite cores. Used for building your 
own computer or as an Interesting 
exhibit In the demonstration of a com- 
puter. Mounted on plastic material, 
frame 5 x 8 in. Consisting of matrices 
40 x 25 x 4 cores each one individually 
addressable and divided Into 2 halves 
with independent sense and inhibit 
wires. 28.60- P. & P. 15p. 

MINIATURE DIGITAL 
DISPLAY 
Operates on a rear projection 6.3 pilot 
lamp. The lamp projects the correspond- 
ing digit on the condensing lens through 
a projector lens, on to the viewing 
screen at the front of the unit. 1 in. 
width, 3i, In. deep. 14} in. high. Weight 
34 os. Character sloe # in. high, 0.9 with 
8 right hand decimal point and degree. 
Available to special order, words and 
other characters or colour, at coot of 
artwork or plates. List price 8 gns. 
1 In characters 22454. 1 in. characters 
22.76. 4 in. chary tars £8.60. 

EAC DIGIVISOR Mk. II DIGITAL READ-OUT 
DISPLAY 

Ideally suitable for use In conjunction with 
transistorised decade counting devices. No 
need for amplifier. or relays as only a few 
miilwatte of power are required to charge 
the digits. The DIOIVISOR incorporates a 
moving toll movement which moves a trans- 
lucent scale through an optical system and the 
resultant single plane image is projected on a 
screen. The translucent scale is made to 
represent digits 0.9. Specification: 6.3 volt, 250 microamp. 
height } In. Size 4 9/16 x 2 39/64 x 14 in. Our price £8 
List price 84 gee. 

(Dept. WW.) 49-53 PANCRAS ROAD, LONDON, N.W.I. Tel: 01-837 
O TRAD7781 

/2. Cables: SELELECTRO 

ATOUR Telex No. 267307 (Open Mon -Fri 9 a.m -6 p.m.) PH MISES DURINING O URS OR WILL BE SENT ONOAPPLICATION THROUGH TEEEPOST. 
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EX COMPUTER PRINTED CIRCUIT 
semi- PANELS 2' x 4' packed with semi- 

conductors iod top Our 
price,r diodes, P. etc. Our 1d 

boards, SOp. P. & P. 7p. With a guaranteed 
minimum of 35 transistors. Transistor 
Data included. 
SPECIAL BARGAIN PACK. 25 boards 

BUMPER BARGAIN PARCEL 
We guarantee that this parcel contains at 
least 1,750 components. Short -leaded on 
panels, including a minimum of 350 cran - 
stators (mainly NPN and PNP germanium, 
audio and switching types -data supplied). 
The rest of the parcel is made up with: 
Resistors 5% or better (including some 

for LI. P. & P. I8p. With a guaranteed 1%) mainly metal oxide, carbon film, and 
minimum of 85 transistors. Transistor composition types. Mainly i and 1 watt ... 
Data included. 
PANELS with 2 transistors aim. to powerincluding diodes, miniature silicon types 0A90, 

0Á91, 0A95, 15130, etc. .. capacitors 
tantalum, electrolytic, ceramics 

0C28 on each board plus components. 2 and polyesters ... inductors, a selection of 
boards (4 x OC28) Sop. P. & P. 5p. values... also the odd transformer, trim - 
9 OAS, 3 OA10, 3 Pot Cores, 26 Resistors, Pot, etc., etc.... These are all miniature, 
14 Capacitors, 3 GET872, 3 GET8728, I up to date, professional, top quality com- 
GET875. All long leaded on panels 13' X 4'. ponents. Don't miss this, one of our best 
4 for LI. P. & P. 25p. offers yet! Price OM. P. & P. 33p-U.K. 

New Zealand El P. & P. Limited stocks 
only. 

I2V 4A POWER SUPPLY EX -COMPUTER 
Extremely well made by FRAKO GmbH in 
W. Germany, with constant voltage mains 

POWER SUPPLIES 
transformer, tapped input from 115V to Reconditioned, fully tested and guaranteed. 
240V. Full wave rectification and capacitor These very compact units arefully smoothed 
smoothing. Size 9' x6' x 5', weight 11 lb. with a ripple better than l0mv. and regula - 
These units are brand new, unused and fully tion better than 1%. Over voltage pro - 
guaranteed. Maker's price believed to be tection on all except 24v, units. 120v, - 
around Ego. Our Price E9.5. Carr. 50p. 130v, a.c. 50c/s input. Mains transformer to 

suit U extra if required. 
w° 

20v, 250 MIXED RESISTORS 
7 1 and , Watt 62p 

Mowing 6vr Ir.ISa. LIS 

12v: 20a. EI6 i0iv: iá ii4 
Carriage 75p per unit. 

DIODES EX EQPT. High Stabs 1.1 and I Watt, 
SILICON 150 5% and Better 62p 

I Amp 1,000 PIV 4 for 50p LARGE CAPACITY 
20 Amp ISO PIV 4 for LI ELECTROLYTICS 

p. & p. 5p 4}-x2'dia. 10,000 mfd 30V 40p each 5,000 mfd 55V 
16,000 mfd 12V P. & P. by 

EXTRACTOR/BLOWER 

FANS (Papal) 
71 45`x3' dia. 8,000 card 55V 

á0p each P. & P.l2p each 

EXTENSION 100 c.f. m.4}' x 4}' x ii 2', 2800 r.p.m. 240V AC i, 
El 5 -each. P. & P. 25p. F- 1, -:J TELEPHONES , !'°+ ' ' 

`' 
/ 

99p ea. P' & P' _' RELAY OFFER £1.75 for 2 P. & p,' - 

Single Pole Ch Silver Contacts 50p 
2' x 6' x 7'. 2.5Ka Coil operates on These phones are extensions and do not 
25 to 50V. 8 for SOp. P. & P. 8p. contain bells. 

MAILING ADDRESS 
44 EARLS COURT ROAD, LONDON W.8 

K E Y T R O N I C S WAREHOUSE AND DISPATCH 
01 478 8499 

WW -098 FOR FURTHER DETAILS 

NOW AVAILABLE 
LASKYS THERE'S MORE & 

AUDIO ^E & MORE 

TRONICS FOR EVERYONE! 

CATALOGUE 1 

The great new 1971 edition 
of Lasky's famous Audio 
Tronics catalogue is now 
available -FREE on request. - 

The 44 newspaper size 
pages- many in full colour - 
are packed with 1000's of 
items frcm the largest 
stocks in Great Britain of 
everything for the Radio and 
Hi-Fi enthusiast, Electronics 
Hobbyist, Serviceman and 
Communications Ham. Over 
half the pages are devoted 
exclusively to every aspect 
of Hi-Fi (including Lasky's 
budget Stereo Systems and 
Package Deals). Tape 
recording and Audio accessories 
and introduces 
LASKY'S AUDIO TRONICS 
CREDIT CARD SCHEME 

offering holders one month's interest 
free credit up to £50. Send your 
name and address and 15p for post 
and inclusion on our regular mailing list. 
LASKY'S RA010 LTD. West WW) 

3-15 CAVELL STREET, LONDON.E1 2BN. 

Brand New Fully Guaranteed Quantity 
TRANSISTORS & DEVICES 

1N4001 1/6 
1N4002 1/6 
1N4003 2/- 
1N4004 2/- 
1N4005 2/6 
1N4006 3/- 
1N4007 4/- 
1244009 1/6 
1244148 1/9 
20301 4/- 
20302 4/6 
20303 5/- 
20308 6/- 
2Gá08 6/- 
20309 6/- 
2G371 4/6 
20374 5/6 
20381 5/- 
20382 ó/- 
2G383 á/- 
2N404 4/6 
2Nß96 3/- 
224897 3/6 
2N698 8/6 
2N70ß 2/- 
2N706A 2/6 
224707 9/6 
214708 3/- 
21914 4/6 
224916 4/6 
224918 7/6 
2N919 4/- 
2N920 5/- 
224922 8/6 
224930 5/- 
2N1131 6/- 
2241132 ó/- 
2N1303 4/6 
2241304 5/- 
2241305 5/- 
2N1308 5/- 
2241307 5/- 
2241308 6/- 
2241309 5/- 
2/41813 4/6 
2N2147 15/- 
2242160 12/6 
2242287 25/- 
2242848 10/6 
2242904 6/- 
2242905 7/6 
2242925 4/- 
2242928 2/6 
2243011 5/- 
2N3053 5/- 
2243054 10/- 
2243055 15/- 
2243702 1/6 
2/43703 2/6 
2N3704 3/6 
2243705 3/6 
2243707 3/- 
2243709 2/6 
2243710 2/6 
2243794 2/6 
2243711 3/6 
2243730 10/- 
2243731 12/6 
2243819 7/- 
2243820 17/6 
2243823 17/6 
2244058 3/6 
2N4061 3/- 
2N428ß 3/- 
2244288 3/- 
2244289 3/6 
2/44290 3/- 
2244291 3/- 
2244292 3/- 
40381 11/- 
40382 12/- 
28001 10/- 
28002 10/6 
28003 9/6 
28004 9/6 
28005 15/- 
28012 25/- 
28013 20/- 
28017 15/- 
28034 12/6 
28038 25/- 
28320 9/- 
28321 6/- 
28322 7/6 
28323 10/- 
28324 12/6 
28512 9/6 
28701 8/6 
28702 11/-- 
25731 8/6 
28732 8/6 
28733 9/6 
AA178 8/6 
AAY12 5/- 
AAZ12 4/- 
AAZ13 2/6 

AAZ17 2/- 
AC128 5/- 
A0127 5/- 
AC127Z 10/- 
A0128 S/- 
AC154 3/- 
AC189 3/- 
AC153 4/- 
AC178 5/- 
A0187 61- 
AC188 6/- 
ACY17 6/- 
ACY18 4/- 
ACY19 5/- 
ACY20 4/- 
ACY21 4/6 
ACY22 3/6 
ACY28 3/6 
ACY34 4/- 
ACY38 5/- 
ACY39 11 /- 
ACY40 3/- 
AD140 10/- 
AD149 10/ - 
ADM 7/6 
AD162 7/6 
AF102 12/6 
AF114 6/6 
AF115 6/- 
AF118 6/6 
AF117 5/- 
AF118 12/6 
AF124 6/- 
AF125 5/- 
AF1-LB 4/- 
AF127 4/- 
AF139 6/- 
AF178 9/6 
AF181 8/6 
AF186 8/- 
AF239 8/- 
AFY19 22/6 
AFZ11 12/6 
AFZ12 15/- 
ASY26 5/- 
ASY27 7/6 
ASY28 5/- 
ASY29 6/- 
ASY67 9/6 
ASZ21 8/6 
AUY10 19/6 
B3M 19/6 
BA110 5/- 
BAY31 2/- 
BC107 2/6 
BC108 2/6 
BC109 2/6 
BC113 6/- 
BC118 8/- 
BC118 7/6 
BC134 7/6 
BC135 6/- 
BC138 7/- 
BC137 8/- 
BC138 8/- 
BCY30 5/6 
BCY31 6/- 
BCY32 10/- 
BCY33 4/- 
BCY34 5/- 
BCY38 7/- 
BCY39 9/6 
BCY40 8/6 
BCY42 5/- 
BCY43 5/- 
BCY70 4/- 
BCZ11 7/6 
BC147 3/9 
BC148 2/9 
BC149 4/- 
8E152 6/- 
BF194 3/6 
BF195 3/- 
BD124 12/6 
BEN30005/- 
BF115 5/- 
8E154 8/- 
BF158 6/- 
BF159 12/- 
BF183 8/- 
BF167 5/- 
8E173 6/- 
BF180 7/6 
8E181 7/6 
BFX30 6/- 
BFX88 5/- 
BFY50 4/6 
BFY51 4/- 
BFY52 4/- 
BFY52 4/- 
BFY53 3/6 
BFY84 8/6 
BLY10 20/- 
BLY11 22/6 
BPX10 19/6 

BSX20 3/6 
BSX21 4/- 
BSX78 3/- 
BSY27 4/- 
BSY28 5/- 
BSY29 S/- 
BSY50 5/- 
BSY53 5/- 
BSY68 5/- 
BSY87 5/- 
BSY95A 4/6 
BSY95 3/- 
BY100 3/6 
BY103 4/6 
BY127 4/- 
BY128 3/- 
BYZ10 8/- 
BYZ11 7/- 
BYZ12 6/- 
BYZ13 4/- 
BYZ15 20/- 
BYZ16 12/6 
GF,T102 6/- 
GET103 4/6 
MPF102 8/6 
MPF103 7/- 
MPF104 7/6 
MPF105 8/- 
0A5 3/- 
0A7 4/- 
0A9 2/- 
0A10 5/- 
0A47 2/- 
0A70 2/- 
0A71 2/- 
0A73 2/- 
0A74 2/- 
OA79 2/- 
0A81 2/ 
OA85 2/6 
OA88 4/- 
0A90 2/- 
0A91 1/6 
0A95 1/6 
0A200 1/6 
0A202 2/- 
0A210 5/- 
0A211 7/6 
OAZ225 7/6 
oAZ228 7/6 
OAZ229 9/6 
OAZ231 9/6 
OAZ234 7/6 
oAZ238 9/6 
0018 8/6 
0019 7/6 
OC20 19/6 
0022 9/6 
0023 10/- 
0024 10/- 
0025 7/6 
0026 5/- 
0C28 12/6 
0029 12/6 
0035 10/- 
0038 12/6 
0041 5/- 
0042 6/- 
0043 8/- 
0044 4/- 
0045 3/6 
0048 5/6 
0070 2/6 
0071 3/- 
0072 5/- 
0073 6/- 
0074 6/- 
0075 5/- 
0078 5/- 
0077 8/- 
0078 5/- 
0081 5/- 
0081D 4/- 
0082 5/- 
0083 5/- 
0084 5/ 
00122 10/- 
00123 10/- 
0C139 5/- 
00140 7/6 
00141 15/- 
00169 4/- 
00170 5/- 
00171 6/- 
00200 7/6 
00201 9/6 
00202 12/6 
00203 7/6 
00204 8/- 
00205 12/6 
00208 15/- 
00207 I5/- 
OCP71 19/6 
ORP12 10/- 
ORP80 8/ - 

Mollard 115 watt 
Silicon Power 

25+131_ 100 

2N2926 216 

All colours 

2N3055 151- 

+111- 

2N3819 71- 
Texas F.E.T. 

25+61- 100+513 
500+419 

2N2646 10/6 
NPN Planar Motorola 

Unijunction 
25+819 100+716 

25+118 100+116 500+6/9 

AF139 61- AF186 8/- 
Siemens V.H.F. Mallard V.H.F. 

25+5/3 100+416 25+71- 100+6/- 
500+319 500+5/- 

00170 5/- 
25+413 100+3/6 

0C171 61- 
25+513 100+416 

BY126 3/ - 

Mallard 800v. 
1 amp. plastic 

25+2/6 100+2/3 

BY127 41 - 
?dullard 1000v. 
1 amp. plastic 

25+3j3 100+31- 

0C28 1216 
Mallard Power 

25+11/- 100+10/- 
soo+8/6 

0A200/0A202119 
Silicon. Diodes 

25+1/6 loo+1/3 
500+111 

0C42 6/ - 
Mallard 

25+513 100+4/9 
500+413 

0C45 316 
Mallard 

25+3/- loo+2/6 
500+21- 

0075 5/ - 
Mallard 

25+413 100+316 
500+3/- 

0C20 1916 
Mallard 100v. 

25+1519 100+1416 
soo+I3/3 

IN4004/5 2/6 
400.800v. 1 amp. 

25+21- 100+1/9 

500+116 

1N4006/1 3/- 
800-1000v. 1 amp. 
25+2110 100+2/6 

soo+213 

BYZ13 4/ - 
Mallard 8A. 200v. 
25+316 100+312 

500+2/10 

BCI01I8d92/6ea. 
I.T.T. Planars 

25+213 loo+2- 
500+119 

OCP71 19/6 
Mollard Photo 

25+1713 100+1419 
500+1316 

0C44 4/ - 
Mallard 

25+313 100+219 
500+2/4 

0071 3/ - 
Mallard 

25+2j3 100+2/- 
500+119 

BCY34 5/ - 
Mallard 

25+413 100.3/9 
500+3/6 

IN4001/2/31/6 
1 amp. 100-300v. 
25+1/4 100+1/2 

500+11- 

ZENER DIODES 
400MN' 5 

BZY88 RANGE 
All voltages 
3.3v. -33v. 3/6 

25+2/9 100+2/- 
m419 
i000+I/7 

Any one type 

0C139 51- 
Mullard 

25+41- 100+313 
soo+3/- 

0C140 7/6 
Mallard 

25+6/- 100+5/. 
Sod+4/- 

PLEASE NOTE MINIMUM ORDER 101 - 

MOLLARD INTEGRATED CIRCUITS 
1.9 10-24 1-9 10-24 

FJHI01 14/- 12/- FJH151 14/- 12/- 
FJHIll 14/- 12/- FJ11161 14/- 12)- 
FJH121 14/- 12/- FJH171 14/- 12/- 
FJH131 14/- 12/- PJH181 14/- 12/- 
FJH141 14/- 12/- FJH221 14,- 12/- 
FJH231 14/- 12/- FJJ111 19/- 
FJJ121 32/- 27/8 FJJ191 32/- 27/8 
FJJ131 28/9 25/- FJJ251 /6 48/8 
FJJ141 58/8 48/8 FJL101 56/8 48/6 
FJJ211 58/6 48/8 FJY101 77/8 67/6 
Supplied with data. Quantity prices on application. 

NEW AUTUMN 1970 LIST. NEW 
DEVICES NEW PRICES. ASK FOR 
LIST 36. SEND FOR YOUR FREE 
COPY TODAY! 
Discounts 10 on 12 + any one type. 

13",. on 25 + any one type. 
QUANTITY PRICES PHONE 

(01) 723 0401 Ex. 4 
ALL LISTED DEVICES ARE FROM 
STOCK AT TIME OF GOING TO PRESS. 
PLEASE ADD 118d. POST & PACKING 

TO YOUR ORDER 

HENRY'S RADIO 

INTEGRATED CIRCUITS 
Type 1-11 12+ Type 1-11 12 + 
ÚL914 8/6 7/9 CA3014 29/6 27/- 
CA3048 45/- 42/- CA3018 22/6 20/- 
SL403A 42/6 41/- CA3020 27/6 25/- 
MC1303 52/6 48/- CA3028 24/6 22/6 
MC1304 55/- 50/- CA3036 18/6 16/6 
PA246 52/6 48/- MFC4000P 

22/6 20/- 

303 EDGWARE ROAD 
LONDON, W.2 
01 723 1008-9 Ext 4 

SEMICONDUCTOR DEPT 01,1.,1 Mon- - bi.11 nhilr - 

www.americanradiohistory.com
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HENRY'S RADIO LIMITED HENRYS RADIO 

ENND'DNG ONNTRES 
HI-FIGLA COMPONENS 

LEADING 
TEST 

IPA. 
DISCOTHEQUEELECTR ELECTRONIC/CCE ORGANSMAIL ORDER 

NEW RANGE SELF -POWERED PRE -AMPLIFIERS 

IC STEREO 

FET 154 

FET 9 4 

SLIM MODERN DESIGNS USING THE LATEST 
SILICON TRANSISTORS, FET's and IC's. DIN SOCKETS, ETC. fitted. 
PUSH-BUTTON SELECTION, 20dB. Bass and treble boost and cut. 
All inputs provided plus TAPE RECORD and REPLAY. Specifically 
designed for use with PA25 and PASO Amplifiers GOLD AND SILVER 
FINISH, Mains operated. Supplied with all plugs etc. AJDUSTABLE 
OUTPUT UP TO I VOLT. Simple mounting. 

* FET9/4. Mono with built-in mic. mixer. Accepts any ceramic or 
crystal cartridge. Plus tuner, tape, etc. Price £12.10.0 p.p. 4/-. 

* FETI54 STEREO. 
Magnetic cart., input, tuner, tape, etc. Beautiful stereo sound. 

Price [16.10.0 p.p. 4/6. 

* I.C. STEREO 
All facilities plus headphone socket without amplifiers. Uses IC's, 
FET's etc. Price £24.0.0 p.p. 5/6 

SIMPLICITY TO MOUNT -EASY TO USE -DESIGNED 

FOR QUALITY, PERFORMANCE AND PRICE 

, v 

LOOK AT THE 

SPECIFICATIONS! 
25 WATT & 50 WATT 

RMS SILICON 
AMPLIFIERS 

Ac full power 0.3% distortion. 

At full power-IdB Ile/s to 40 kc/s. 

Response-IdB 11 c/s to 100 kc/s. 

Rise time . u sec. 
Short c41, it proof 
9185 1Ìn111106 ccl. 

PA 25 10 transistor all silicon differential 
tial 'i n ut 

40n mV senor sitivity. 
25 watts Rms into 8 ohms. Supplied ess 

size 5" X 3" X 2". 

PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size 

5"X3"X4'. 
MU 442. Power supply for one or two PA 25 or one PA 50. 

PA 25 [7.10.0. p.p. 4/-. PASO 0.10.0. p.p. 4/-. MU 442 E6. p.p. 6/-. 

All units. No soldering -just edge connectors and plugs. 

BUILD THIS VHF FM TUNER 
5 MOLLARD TRANSISTORS 300 kc/s BAND 
WIDTH. PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO AND 
STEREO. A popular VHF FM Tuner for 
Quality and reception of mono and stereo. 
There is no doubt about it -VHF FM gives 
the REAL sound. All parts sold separately. 
PARTS TOTAL COST 06.19.6 p.p. 3/6 

ASK FOR BROCHURE No. 3. 
DECODER £5.19.6 (FOR STEREO) p.p. 3;6 

When in London 

C311 in and see 

the new 

Component Store 

TEST EQUIPMENT 
For Educational, Professional 

and Home Constructors 

SPECIAL PRICES FOR QUANTITIES 

AF105 50k/volt multi - 
meter (illus.). 
Price [8.10.0 p.p. 3/6. 
Leather tase 28/6. 

200H 20k/volt. 
Price [3.17.6 p.p. 3/6. 
Case 12/6. 

500 30k/volt multi -meter 
Price [8.17.6 p.p. 3/6. 
Leather case 30/-. 

THL 33 2k/volt. 
Price [4.2.6 p.p. 3/-. 
Leather case 22/6. 

7E65 Valve voltmeter 
(illus.). [17.10.0 p.p. 7/6. 

VMS( Transistorised 
AF/RF millivoltmeter. 
Price [32. 
TE22 Audio Generator. 
Price E17 p.p. 8/6. 

TE2OD RF generator 
(illus.). Price [15 p.p.7/6 

TE22D Matching audio 
generator. 
Price [17 p.p. 7/6. 

TEI5 Grid dip meter. 
Price [12.10 0 p. p. 3/6. 

TO3 Scope (illus.). 
3" tube. 1.5 Mc/s. 
Price [37.10.0 

p.p. I0/-. 

CI -5 Scope. 3" tube. 
10 Mc/s PB. 
Price 039. p.p. 10/-. 

ORC27A. W E I N 
BRIDGE RC AUDIO 
OSCILLATOR. 
Price 030. 

PANEL METERS 
Complete range in stock. FREE 

List on request 

SEE LATEST CATALOGUE 
CONTAINING OVER 30 PAGES OF 

TEST EQUIPMENT 

HENRY'S STOCK EVERY TYPE 
OF COMPONENT YOU NEED 
A CATALOGUE IS A MUST! 
STOCKS CONTINUOUSLY 
ADDED TO -YOUR ENQUIRIES 
INVITED FOR ALL QUANTITIES 

PORTABLE £9.10.0. 
GEIGER COUNTERS Carriage 15/ - 

FOR MEASUREMENT 
OF RADIO ACTIVITY 
Supplied complete 
with instructions, 
haversack, cables and 
probe. List price E70. 
Our price, new, 
tested, complete 
with 4 cell H.T. 
Eliminator. 
Plug in mains units 75/- 

Dos,mcsers 0-50r 12/6. 0-150r 10i-. 

HENRY'S LATEST 
CATALOGUE SEND 

NOW! 
350 pages fully detailed and illustrated. All audio and electronics 
complete with 10,- value discount voucher for use with purchases. 

Price 7/6 p.p. 2/-. 

A must for the home constructor and professional engineer. 

FREEto schools, colleges and companies on written request. 

HIGH CAPACITY 
ELECTROLYTICS 
40.000 mfd 10 volt .. 10/0 
35,000 mfd 15 volt .. 12/6 
25,000 mfd 25 volt .. 151- 
46,000 mfd 25 volt 19,6 
Ac a fraction of normal price. 
MADE BY MALLORY. JSA. 

E.A.C. DIGIVISOR mk. II 
At a fraction of normal price. 
Moving Coil 0 to 9 Display. 
One inch character size. 
Light beam lens operated 
meter. Movement 5004A. 
Character lamp 6.3 volts. 
Also lamp for decimal 
point. Overall size: 4J x 

I ; x 2f. Brand new. 
Price 79/6. 

STC TIME DELAY MODULE 
Ideal for experimenters, 
educational projects as well 
as for practical uses. Delay 
adjustable 3-15 secs. Oper- 
ates 9-12 volts. Heavy Duty 
Relay Contacts. Complete 
with suggested applications 
sheet. Price 35/-, or 3 for 
901-. 

SINCLAIR 
EQUIPMENT 

PROJECT 60 PACKAGE DEALS 

2xZ30 amplifier, stereo 60 pre -amp, PZ5 power supply. [19.0.0. Carr. 7/6. Or with PZ6 

power supply [21.0.0. Carr. 7/6. 2xZ50 amplifier, stereo 60 pre -amp, PZ8 power supply, 

[21.10.0. Carr. 7/6. Transformer for PZ8 59/6 extra. Any of the above with Active 

Filter unit add 97/6 or with pair Q16 speakers add L16. New FM tuner [22.19.6. 

SAVE £££'s 

YOU CAN SAVE 25% 
BRAND NEW AND FULLY GUARANTEED 
SP25 Mk. Ill [12.10.0. AP75 [16.19.6. 
SL65 B £l4.9.6. SL72 B £25. SL75 B [28. 
SL95 B [37.10.0. MP60 [10.19.6. MP6I0 [13.19.6. 
SPECIAL OFFER. Above supplied with cartridge 
9TAH/C diam. add E2, magnetic 940 add 0, G850 or AT66 ON REQUEST no. 16/17. 

add E5, with G800 add £7.10.0. De -luxe plinths and covers 

for above. Price 08.15.0 p.p. 6/-, standard for SP25, SL65B, 89;'6 p.p. 4/6. 
GL69 add 301-. 

Goldring GL69 Mk. II deck. E23 p.p. 2/6. With G800 [30 p.p. 7/6. 

Garrard 30001 m E9.15.0. 2025T/C 08.17.6 (fitted 9TAHC diam. carts.) p.p. 7/6. Plinths 

covers 99/6 p.p. 6/-. 
Goldring GL69 Mk. 11 fitted G800 with plinth/cover and cables. Price E35 p.p. 126. 

SP25 fitted G800 with plinth/cover, cables etc., [20.19.6 p.p. 10/-. Mk. Ill [22.19.6. 

2025T/C fitted 9TA H/C with plinth/cover, cables, etc., [13.19.6 p.p. 10/-. 

MP60 see above for cartrid e with linth'cover, cables, etc.. [17.12.6 p.p. I0'-. 

HI-FI equipment to suit EVERY POCKET 

* PA AND DISCOTHEQUE EQUIPMENT 
Complete range now in stock ready to use, light 

and modular equipment, special effects. 

*Complete systems and individual units at special 

low prices --choose from 100 selected stereo systems. 

Call in for a demonstration when in London, 

*Free12-page stock/systems List No. 16/17. 

LOW CASH AND CREDIT/HP PRICES 
(Credit terms for purchases from 030 -callers only.) 

FREE COMPLETE LIST 

GRAVINER FIRE 
DETECTOR UNIT 
Fire Detector Unit 
containing 931A 
photo multiplier and 
cold cathode tube. 
Shock and fire proof. 
Originally made for 
074. Price complete 
with data sheet £6. 
Brand new. 

ELECTRONIC ORGANS 
*MODERN ALL BRITISH 

DESIGNS AVAILABLE AS 
BUILT 

*VENEERED CABINETS FOR ALL MODELS 

*49 NOTE, 61 NOTE SINGLE MANUAL DESIGNS 
ALSO TWO MANUAL 49 NOTE 

*KITS AVAILABLE IN SECTIONS AS REQUIRED 

*HP and CREDIT SALE FACILITIES 

When in London call in and try for yourself. 

*LET US quote for all your organ component requirements. 

VISIT THE 

NEW 
DEMONSTRATION 
ROOMS 
(see below) 

TRANSISTORISED 
KITS OR READY 

Electronic Components & 
Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 4736 
OPEN 9 a.m. to 6 p m MONDAY TO SATURDAY 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 5854 

9 a nl. 

Electronic Organs, 
P A. & Discotheque Centre 
309, EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01-723 6963 
to 1 p.m THURSDAYS 

Mail Order and 
Industrial Sa/es Dept 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008 9 

OPEN ALL DAY SATURDAY 

www.americanradiohistory.com
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GEARED MOTORS 
"Parvalux" Reversible 100 
RPM Geared Motor. Type 
S.D.14, 230/250v. A.C. 22 lb./in. 
g" spindle. 1st class condition. 
£7.10.0 each. P. & P. 10/-. Also 
limited number only as above. 
Withoutspiggot. Brand New. £12.10.0 each. P. & P. 10/-. 

ELECTRO CONTROL (CHICAGO). Shaded pole 
240v. 50 Hz, 110 rpm, 16 lb./in. 45/-. P. & P. 5/-. 200 rpm 
10 lb./in. 50/-. P. & P. 5/-. 
MYCALEX. Open frame, shaded pole motors. 240v. 
50 Hz, 7 rpm. 28 lb./in. 80 rpm. 12 lb./in. 45/. each. 
P. & P. 5/- each. 
SMITHS SYNCHRONOUS MOTORS. 12 r.p.h. 
240v., 50 Hz, 2 watts. 17/6 each. P. & P. 5/-. 

KLAXON, HEAVY DUTY. 240v. 50Hz. 250 rpm 
Continuous rating. Torque 45 lb./in. Weight 361bs. 
£18.10.0. Carriage 30/-. 
"TANSITOR" (U.S.A.) TANTALUM WET SIN- 
TERED ANODE POLARISED CAPACITORS. 
DC size: 1r long x I" dia. 200µF. 25v. DC size: r long 

2" dia. 180µF. 25v. DC size: r long x 4 dia. 1500. 
30v, DC size: r long x á" dia. 33µF. 0.75v. DC size: " long x dia. One wire each end. Also few only, 
Tansistor "MICRO -MODULE" capacitors 0.2 mfd. 15v. 
wire -ended, size: *" dia. (disc). T.A.G. and Union 
Carbide IS mfd. 10v. All types 25/- per doz. (mixed or 
as required). Carriage paid. 

VINKOR POT CORE ASS. TYPE LA.2I03. Normal 
price 29/6. Our price 15/. each. Special quote for quantity. 
AMPEX. Dynamic stick microphone, high impedance, 
low noise. Offered well below makers price at £8.10.0. 
P. & P. 5/-. 
Special offer of AMPEX professional tape heads, 
mu -metal shrouded. Full track record, or playback, 
£4.10.0. Erase head £2.10.0. Set of 3 with mounting 
bracket and cover £10.10.0. Half track record or play- 
back only, £4.10.0. each or £8 per pair with bracket and 
cover. Carriage paid. 
SYLVANIA CIRCUIT BREAKERS gas filled provid- 
ing a fast thermal response between 80° and 180°C. 
10 amp. at 240v. continuous. Fault currents of 28 amps. 
at 120v. or 13 amp. at 240v. silver contacts. Supplied 
in any of the following opening temperatures: 90, 95, 
100, 115, 120, 125, 130, 135, 140, 145, 150, 160, 170. 
175. 3 for E1. £3.10.0 per dozen. 
"TEDDINGTON" CONTROLS THERMOSTAT 
TYPE TBB.-Adjustable between 75° and 120°C. 
Circuit cuts in again at 3° below cut-out setting. 42" 
capillary and sensor probe. The thermostat actuates a 
15 amp. 250v. c/o switch. A second single pole on/off 
switch is incorporated in the adjustment mechanism. 
17/6. Carriage Paid. 
Painton Rotary Switch. Type 72 (to 
P.O. spec. RC I416). 3 pole, 3 position, 
2 bank. Offered at less than half 
normal price at 32/6. Carriage Paid. 

"GOYEN" PRESSURE SWITCH. Incorporating 
differential adjustment between 2" and 12" water gauge 
(a max. of approx. I p.s.i.). A single pole change -over 
switch rated 15 amps. 250v. is actuated. Air inlet tube 
,}". On Projection . Overall size: dia. 34", depth 2" 
plus ,}" (air tube). 25/, Carriage Paid. 

THORN KEY SWITCH. 3 change -over. Neat action, 
either locking or spring -return, as required deter- 
mined by reversing fixing plate. Attractive plastic 
prestle. Available red, green, grey, cream. 12/- each. 
Carriage paid. 
HONEYWELL (USA) Sub -miniature 2 bank panel 
mounting micro -switch, positive toggle action giving 
2 changeovers. Size: " x x 4". 12/6 each. 
Carriage paid. 
MARCONI SANDERS Micro -wave switch. Type 
No. 6442. Maker's list price £75. Our price £7.10.0. 

BRAND NEW 
ALTERNATORS BY 
ENGLISH ELECTRIC. 
All outputs are at 400 c.p.s. 
Type Input V. C.P.S. Ph. 

I 220 50 3 ') All these types give the 
2 380/440 60 3 I same dual outputs as 
3 115 60 3 1 below 
4 220 60 3 ( V. Ph. 
5 220 D.C. I 115 3 
6 110 D.C. ) 85 1 

£30 each. Carriage extra 
The following types each have 4 separate outputs (all 
at 400 c.p.s.). Outputs: 

7 380/440 50 3 1 115v. 28 W; 115v. 250W; 
20v. 6W; 28v. 250W; 

8 110 D.C. 115v 28 W; 85v. 250W; 
20v. 6W; 115v. 250W. 

9 24 D.C. 115v. 28W; 115v. 250W; 
20v, 6W; 28v. 250W. 

10 110 D.C. 115v. 28W; 115v. 250W; 
28v. 250W; 20 v. 6W. 

11 220 D.C. 115v. 28W; 85v. 250W; 
20v. 6W; 115v. 250W. 

[42.10.0 each. Carriage extra 
WESGROVE VIDEO TAPE RECORDERS. Unused 
but offered without guarantee to personal callers only 
at the extremely low price of £60 each. The following 
features are incorporated: Fixed heads (pre -heated 
reversible), speed 12 ft. per second, ¡" twin -track tape 
will take 7,600 ft. triple play, 26 transistors (22 silicon). 
F.M. pulsed sound. Camera and mike inputs. 405/625. 
A real bargain for the enthusiast! Also available a few 
decks complete with heads £15 each. Also cameras 
£75 each (tested O.K.). 

V.A. 
50 

300 

MOTORS 
AMPEX 7.5v. D.C. MOTOR. This 
is an ultra -precision tape motor 
designed for use in the AMPEX model 
AG20 portable recorder. High torque 
at minimal consumption (60ma), 
600 rpm ± 5% speed adjustment, 
internal AF/RF suppression. }" dia. 
x I" spindle, motor 3" dia. x 
Original cost £16.10.0. Our price 
85/.. P. & P. 5/-. Large quantity avail- 
able (special quotations). Mu -metal 
enclosure available 15/- each. 

NEW HYSTERESIS MOTORS BY WALTER 
JONES. Type 14050/12, 240v. 50 c/s 1500 rpm cont. 
rating, output 2.0 oz./in. Size: 34" x 2/" x 24". Spindle 
I" x i}". Weight 3 lb. Maker's price in region of £22.10.0. 
Our price [6.10.0. each. Carriage Paid. 
VACTRIC PRECISION D.C. MOTOR. TypeXO7P19. 
10v. D.C. 0.66 amp. 8000 rpm. 30 gm/cm. Size 7. Original 
makers packing. Limited supply: [3.10.0. Carriage Paid. 
VACTRIC PRECISION D.C. MOTOR AND 
COUPLED GEAR HEAD. Motor type I1P101, 
28 volts, 5000 rpm, 120 gm/cm. Gear head type 15H102 
ratio 300.1. Torque 10 lb./in. Makers packing. £14.10.0. 
Carriage Paid. 
PULLIN. Type I8PM 187. 12 volt, 5000 rpm. 200 gm/cm. 
Makers packing. £5.10.0. Carriage paid. 
MYCALEX MAINS. Shaded pole, 1425 rpm. y}" 
spindle. 2 for 25/-. Carriage Paid. 
MAINS INDUCTION MOTOR. Open frame, 
,}" spindle, weight ! lb. Powerful. 17/6 each. P. & P. 2/6. 
E.M.I. PROFESSIONAL TAPE MOTOR. 110/240 v. 
50 Hz. 3000 rpm, reversible, silent running. 44" die. x 
44" long. Spindle *" x 2". Weight 6 lbs. 70/- each or 
E6 per pair. P. & P. 10/- each. 

Brand New "DISCUS" 
Centrifugal Blower by 
Watkins & Watson. 240v. 
50 Hz. Powered by A.E.I. 
continuous rating 2850 rpm 
motor. Cowl diameter 10". 
Outlet flange 2" I.D. Coupling 
flange supplied. These superb 
precision units are ideally suited 
for Organ construction. 
Offered at approx. half makers 
price [15.10.0. Carriage 30/-. 

PRECISION AND SERVO POTENTIOMETERS 
PRECISION LINE (USA). Size 15. 3000 ± 500 LIN. 
Continuous track plat. wipers set at 180°. 45/. each. 
Carriage Paid. 
PENNY & GILES. Size 15. 5000. Type Q26201-72/1. 
Continuous track. 50/- each. Carriage Paid. 
BECKMAN. Type AS.506, IO turn. Tol. ±I%. LIN Tol. 
±.07%. 40k. Long spindle. 40/- each. Carriage Paid. 
S.T.C. Type 8330 CT. 25000. 24" dia. x I4". Completely 
copper encased. 25/. each. Carriage paid. 
OXLEY P.T.F.E. BARB TERMINALS. Lead thro' 

" or 4". Stand -Off 11/32" or". 55/. box of 100 all types. 
HARWIN. Tapped (6 Ba) high voltage "stand off" 
insulators, length #" or 4", tapped (8 Ba) 4" long. 60/ - 
per 100. Carriage Paid. 
K.L.G. SEALED TERMINALS. Type TLSI AA, 
overall length f4", box of 100, 20s. Type TLSI BB, overall 
length I", box of 100, 30s. Carriage Paid. 
CRYSTAL OVENS G.E.C. Type QC940. 6/12v., AC/ 
DC, 75°C. Takes 2 min. crystals. Similar to above 12v. 
only by SNELGROVE (Toronto), 55/. each, carr. paid. 
BERCO. Rotary rheostat. Type L25. 100 0. 25 watt. 
14" dia. 4" spindle. 10/- each. 2/6 Carr. 
PAINTON BOURNS TRIMPOTS. Ik, 2k, 2.5k, 5k, 
10k, 20k, 50k, 500k. Other Trimmer pots in stock. 
RIL 10k. MORGANITE 1k. MEC 200 n (tubular) 50 0. 
Any 3 for 22/- carr. paid. 
"TEXAS" Unmarked, Tested, TOS Geranium general- 
purpose transistors. 24 for LI. P. & P. 2/6. Large 
quantity available. 
CINEMA ENGINEERING Precision "Standard" 
Wire Wound Resistors. Extremely high stability over 
very wide temperature range. 1/6 Watt 0.25% 30K, 
75K 6/- ea. 1/3 Watt 0.05% 9K, 10.02K, 50K, 200K, 
12/- ea. 0.1% 100K, 250K, 625K, 12/- ea. 0.25% 477K, 
12/- ea. 0.5% 500K, 12/- ea. 1% 5000, 8500, 3,7700, 
3K, 4K, 5K, 10K, 15K, 50K, 90K, 375K, 450K, 12/- ea. 

Watt 0.05% 200n, 12/- ea. 0I% 9.651K, 14.67K, 
15.33K, 500K, 800K, I meg, 12/- ea. 17.5 % 81 K, 2.2 meg, 
12/- ea. 0.1% 20K, 1.35 meg, 1.5 meg, 2 meg, 3.3 meg, 
12/- ea. I Watt 0.05% 0.24959K, 20/- ea. 0.1% 3.24K, 
I meg, 3 meg, 4 meg, 3.75 meg, 20/- ea. 1% 2.4 meg, 
2.5 meg, 3.6 meg, 20/- ea. 2 Watt 0.05% 5 meg, 30/. ea. 
0 I % 5.714 meg, 10 meg, 30/- ea. ±0.1% 2 meg, 2KM, 
30/- ea. 0.5% 5.9 meg, 10 meg, 30/- ea. I % 2K, 5K, 
5 meg, 10 meg, 30/. ea. 
RIL Type 2 ±0.01% 6.666K 20/- each. 
RIL Type 9 ±1% 5600 2/6 each. 
ALMA +0.05% 50K 15/- each. 
ALMA ±0.1% 141.46K 10/- each. 
SHALLCROSS ±0.5% 3400n 6/- each. 
ELECTRO -THERMAL PRECISTOR ±0.1% 2.4K 

10/- each. 

V I CKERSSPE RRY-RAN D 
HYDRAULIC POWER 
UNIT. This is a Pump Unit 
made for use in conjunction 
with a power ram. This 
equipment was originally 
designed for use with ships' 
steering but has many other 
applications. Further details 
on request. £95. Carr. extra. 

METERS 
ERNEST TURNER 800;ß.a METER. 
160(2 movement, 2" case, eliptic 
plastic front. Green -Red -Green 
uncalibrated scale 30/- each. Carriage 
Paid. 

MINIATURE B.P.L. 500-0-500 MICRO -AMMETER. 
$" dia. scale. Through panel mounting. Hermetically 
sealed. 32/6. Carriage paid. 
ERNEST TURNER 5" x 4" 0 -Ima scaled in 50 equal 
divisions, mirror scale, chrome escutcheon. Quality 
instrument. 85/-. Carriage Paid. 
5" x 4" 0-100µa 10000. Mirrored scale, few only. 95/.. 
Carriage Paid. 
ELECTROLYTIC CAPACITORS MULLARD. 
900µF 100v. heavy ripple screw terminals I*" die. x 34", 
14/- ea., £6 per doz. 1600µF 64v. 14" dia. x 3", 7/6 ea., 
70/- per doz. 10,000µF 10v. 1f" dia. x 3", 7/6 ea., 70/ - 
per doz. 1250µF 25v. I" dia. x 2", 10/- ea., 90/- per doz. 
HUNTS 1000µF 50v. 14" dia. x 2", 5/- ea., 10,000µF 
6v. 14" dia. x 2", 6/- ea., 60/- per doz. 16µF 350v. {t" x 

1 r wire ends, 40/- per doz. I000ttF 50v. 1" dia. X 3", 
6/ ea., 60/- per doz. 32-32µF 275v. I" dia. x 2", 7/6 ea. 
100µF 100v. 1" dia. x 2", 5/- ea. 
ERIE. Ceramicon capacitor. Type CHV4I IP. 500 P.F. 
30KV Size 1.5" dia. x 1.44" long. 10/- each. Carriage Paid. 
DEPENDATHERM ELECTRONIC THER- 
MOMETER. This precision instrument is invaluable 
in any application where fast temperature readings are 
required between 90°F. -106°F. or 32.2°C. -41.2°C. 
±0.2°F/0I°C. Fitted plastic case with scale window. 
Size: 14" x 3" x 44". Offered at half maker's price. 
[8.10.0. P. & P. 5/-. 
TIME ELAPSED REGISTER. 24v. D.C. Has a 5 digit 
readout plus dial reading I hour (60 I min. div.) metering. 
Total of 99,999 hrs. Non -reset sealed unit, chrome bezel, 
through panel mounting. Size 2Y}" dia. x 3y}" overall. 
65/-. Carriage Paid. 

RELAYS 
Perspex enclosed, plug in, with base. Size 1;" X 14" x r 
MQ 308 600E1 24v. 4 c/o. 12/- ea., E5 per doz. 
MQ 508 10,0000 100v. 4 c/o, 10/- ea., 90/- per doz. 
SIEMENS Miniature, plug in, Perspex cover, 10000 
6/12v. 2 c/o, 4" x {j" x 14" high. Complete with base. 
14/- ea., [7 per doz. 
A.E. Perspex enclosed, plug in, 500 6v. 2 c/o, 12/6 
ea. 4700 12v. 4 c/o, 14/6 ea. 2,7800 48v. 4 c/o, 14/6 
ea. 1,2600 48v. 6 c/o, 16/6 ea. 
CLARE. Sealed relay. Type RP3716G4, 25/. ea. 
CLARE ELLIOTT. Sub -min 6750 24v. Type W.I 2 c/o. 
Similar to above, 3400 17.6v. 15/. ea. 
MAGNETIC DEVICES. Sub -min 24v. 2 c/o, 4" x 
+ }I", 15/. ea. 
BOURNE. Trimpot sub -miniature relay 18v. 1,0000 
I amp. I c/o encapsulated 1" x {I" x high. 25/- ea. 
SIEMENS. High speed type 89L. 1,7000 + 1,7000, 
12/6 ea. 
DIAMOND "H" sealed relay. Type BRI ISCIT-IC 26v. 
150(2 4 c/o encapsulated in heavy brass case glass sealed 
terminals. Robust. 15/. ea. 
SCHRACK. Octal base 24v. 2 HD c/o. Perspex enclosed, 
12/6. 
E.R.G. 1,0000 6v. DC. I make encapsulated reed type. 
Size: 4" x f ° x 14", 4 for 20/-. 
SANGAMO WESTON. Moving coil relay 3150 
310µa, complete with base, 15/. ea. 
S.T.C. Midget sealed relay. Type 4190EC. 12v., 40mA 
1700. Single HD make, 10/6 ea. 
F.I.R.E. Plug in relay, 115v., coil 50/60 c.p.s., 3 heavy 
duty silver change -over contacts. Very robust, 12/6 ea. 
LATCH -MASTER. Miniature relay 6, 12, 24v. DC. 
One make one break 5 amp contacts. Once current is 
applied relay remains latched until input polarity is 
reversed. -fe" dia. x 4". Please state vertical or hori- 
zontal mount and voltage. Original cost £8, now offered 
at 32/6 ea. 
G.E.C. Sealed relay. Type M 1492. 24v. 6700. New 
condition but ex -equipment, 20/- ea. Type M 1527. 
80v. 7,6000. New. Few only, 25/. each. 
HELLERMANN DEUTSCH. Type L26F18. Latching 
relay. Latch coil 200n 26v. DC. Reset 3750 6 change- 
over switching. A truly superb relay. Measuring only 
1*" x I" dia. 75/- ea. Limited stock. All Carriage paid. 
SCHRACK Rotary Selector Relay RT304. 48v. coil 
(280 ohm). 48 positions, 4 sweep arms (4 pole 12 way). 
There are 2 secondary switches: (I) one c.o. H/duty 
contact set which changes over and back with each 
step; (2) two H/duty changeovers which change over 
on each 12th step and return on the following pulse. 
Size: 34"x I;"x44" high. Also as above but 110v. 
(1,290 ohm coil). All new and in original maker's pack- 
ing. 65/-. Carriage paid. 
KNOWLE(U.S.A.) MINIATURE MICROPHONE 
CAPSULES. Impedance approx. 2000, output 60 or 
80 DB at 1 Kc. As used in deaf aids, bugging devices, etc. 
Size (60 DB) " x " x ;;". (80 DB) 2" s " º" 
Ex -equipment, all tested. 20/- each. 
DEAC. RECHARGEABLE 
PERMA-SEAL Nickel -Cadmium 
Batteries Type 900B. I.22v. at 900 
mA (10 -hr. rate). Size 90 mm. x 
3.5 dia. Weight 40 gr. Unused 12/6 
ea. P. & P. 2/6. 
"DECCO" MAINS SOLENOID. Compact and very 
powerful. 16 lb. pull. }" travel which can be increased to 
I" by removing captive -end -plate. Overall size 2" x 24" 
x 24" high. 27/6. P. & P. 5/-. 

American "POWERSTAT" Variable Voltage Trans- 
former. Input: I20v. 50/60 c.p.s. Output: 0-120v. at 
2.25 amps. 4" spindle with alternative pre-set locking 
device. Size (approx.): 3" dia. x 2" long. First class 
condition. 40/-. Carriage paid. 
We welcome orders from established companies, 
educational depts., etc. (To cover invoicing costs 
minimum 50/-, please.) A discount of 10" may be 
deducted from all orders of E20 or over. 

[L[CTRO'T[CH SALES 
BUSINESS HOURS: 264 PENTONVILLE ROAD, LONDON, N.1 
9.30-6 (1 p.m. Sots.) (ONE MIN. FROM KINGS X STATION) Tel. 01-837 7401/2 

www.americanradiohistory.com
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TRANSISTOR FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER SIZE 
ONLY 61n. x41n.x 
2lln. 3 I.F. stages. 
Double tuned dis- 
criminator, ample 
output to feed most 
amplifier. Operates 

on 9 volt battery. Coverage 88-108 Mc/s. Ready 
built ready for use. Fantastic value for money, 
£61716. P. A P. 2/6. 
STEREO MULTIPLEX ADAPTORS, 99/8. 

AVO CT47IA MULTIMETER 
Battery operated, fully transistorised. Sensi- 
tivity 100 MO/v. Measures A.C./D.C. voltages 
12mV. to 1,200 V A.C./D.C. current 12µA. to 
1.2 Amp. Resistance 12 ohm to 120 ma H.F., 
V.H.F., U.H.F. voltage with multiplier 4V. to 
400V. up to 50 Mc/a., 40 mV. to 4V. up to 1,000 
Mc/e. Offered In perfect condition. £55 each. 
Carr. 10/-. 

CRYSTAL 
CALIBRATORS 

NO. IO 
Small portable crystal 
controlled wavemeter. 
Sise 71n. x 7140. x 4in. 
Frequency range 500 
Kee -10 Mc/e (up to 
30 Mc/s on harmonics). 
Calibrated dial. Power 
requirements 300 V.D.C. 
15mA and 12 V.D.C. 
0.3A. Excellent condi- 
tion. 8918. Cam. 7/6. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

0-20 Kc/s. Output 6K or 500 ahme. 200/250 y, 
A.C. Otiered in excellent condition. £12110/-. 
Carriage 10/-. 

CLASS D. WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter cuver 
ing 1.7-8 Mc/s. Operation on 
6 v. D.C. Ideal for amateur 
use. Available In good used 
condition £5.19.8 Carr. 7/6. 
or Brand New 27.19.8 
l'arr. 7/6. 

B.C. 221 FREQUENCY METERS 
Latest release 125 KHz-20 MHz. Excellent con- 
dition. Fully tested and checked and complete 
with calibrator charte. £27.10.0 each. Carr. 1(1-. 

AM/FM SIGNAL GENERATORS 
-- Oscillator Test 

No. 2. A high 
quality precisino 
Jnstrument made 
for the Ministry 
by Airmec. Fre- 
quency coverage 
20-80 Mc/e. AM/ 
CW/FM. Incur 
poratee precision 

Mal, level meter, precision attenuator 1µV-100Mv. 
Operat on from 12 volt D.C. or 0/110/200/250 v 
A.C. Sise 12 x 81 x Sin. Supplied in brand new 
condition complete with all connectors. fully 
tested, 245. Carr. 20/.. 

AYO CT.38 ELECTRONIC MULTIMETERS 
High quality 97 range instrument which measures 
A.C. and D.C. Voltage. Current, Resistance and 
Power Output Ranges D.C. volts 250 mV -19,000v. 
(10 meg D-110 mego input). D.C. current 10µA-25 
amps. Ohms. 0-1,000 megn A.C. volt 100mv.- 
250V (with R.F. measuring head up to 250 Me/e) 
A.C. current 10µA-25 amps. Power output 50 
micro -watts -5 watts. Operation 0/110/200/250V. 
A.C. Supplied in perfect condition complete with 
circuit lead and R.F. probe. £25. Carr. 15/-. 

ADMIRALTY 62B RECEIVERS High 
quality 10 valve 
receiver manufac- 
tured by Murphy. 
Coverage in 6 banda 
150.300 Kc/s, 560 
Kc/s-1.5Mc/e, 3.9- 
30.5 Mc/s. I.F. 500 
Ke/s. Incorporates 
2 B.F. and 3 I.F. 
stages, baudpaes 
filter, noise limiter, 
crystal controlled 
B.F.O. calibrator 
I.F. output, etc. 
Built -In speaker, 
output for phones. 
Operation 150/230 

volt A.C. Size 191 x 131 x 161n. Weight 
1141h. Offered in good working condition. 
£22/10/0, carr. 30/-. With circuit diagram. Also 
available B41 L.F. version of above. 15 Kc/s -700 
Kc/e. 217/10/-. Care. 30/, 

TO -2 PORTABLE 
OSCILLOSCOPE 
A general purpose low met 
economy oscilloscope for every- 
day use. Y amp. Bandwidth 
2 CPS -1 MHZ. Input Imp. 
2 meg O. 26 PF. Illuminated 
scale. 2' tube. 115 x 180 x 
290 mm. Weight 81áe. 220 / 

240v. A.C. Supplied brand new 
with handbook. 222/10/-. 
Carr. 10/-. 

TO -3 PORTABLE OSCILLOSCOPE. 3" TUBE 
Y amp. Senaltivity. .1v 
p-p/CM. Bandwidth 1.5 ape 
-1.5 MHZ. Input imp. 
2 meg O. 25 PF. X amp 
sensitivity. 9v p-p/CM. 
bandwidth 1.5 cps -800 
KHZ. Input imp. 2 meg O 
20 PF. Time base. 5 ranges 
10 ape -300 KHZ. Syn- 
chronisation. Internal/ex- 
ternal. Illuminated scale. 

140 x 215 x 330 mm. Weight 15í1áe. 220/240 V. 
A.C. Supplied brand new with handbook 
£37.10.0 Care. 10/-. 

USED 

Type MR.85P. 44ín. X 45ín. fronte. 

50µA 72/ 
50-0-50µA ... 82/ 
100µA 132/- 
100-0-100/3A ooµA 

b7//8 
SooµA 551- 
50m0 -A0 -500µA 521- 

1-0-1mA 52h 
5mA 52t - 

10mÁ 52/- 

1000mA 
52/- 

100mA 52/- 
500mA 

52/- 
5 amp. 52/- 
15 amp 52/- 
30 amp. 521- 
20V. D.0 52/- 
50V. D.0 52/- 
150V. D.C. 52/- 
300V. D.C. 52/- 
15V. A.0 52/- 
300V. A.C. 52/- 
S Meter lmA 57/6 
VU meter 72!- 
1 amp. A.C. 52/- 
5 amp. A.C. 52/- 
10 amp. A.C. 52/- 
20 amp. A.C. 52/- 
30 amp. A.C. 521 - 

Type 183.599. 2 in. paare fronts. 

60µA 82/- 
50-0-5(µA 52/- 
1000A 52/- 
100-0-100µA 47/8 
500µA 45/- 
1mA 40/- 
5mA 401- 
10mA 40/- 
50m_4 40/- 
100mA 40/- 
500mA 40/- 
1 amp. 40/- 
5 amp. 40/- 

10V. D.0 
20V. D.0 
50V. D.0 
300V. D.C. 
15V. A.0 
900V. A.C. 
S Meter lmA 
VU Meter 
1 amp. A.C. 
5 amp A.C. 
10 amp. A.C. 
20 amp. A.C. 
30 amp. A.C. 

40/. 
40/- 
40/- 
40/- 
40/- 
40/- 
42/- 
62/- 
40/- 
40/- 
401- 
40/- 
40/. 

Type 1611.65P. Siin. x 31in. fronts. 
50µA 67/8 10V. D.0 42/- 
50.0.50µ1 .... 551- 20V. D.0 42/- 
100µA 551- 50V. D.0 42/- 
100-0-100µA .. 52/- 150V. D.C. 42/- 
200µA 52/- 300V. D.C. .... 42/- 
500µA 47/6 15V. A.0 42/- 
500-0-500µA.... 421- 50V. A.0 42/- 
lmA 421- 120V. A.C. .... 42/- 
ImA 424- 300V. A.c. .... 42/- 
10mA 42/- 500V. A.C. ... 42/- 
50mA 42°- a meter lms .. 47/6 
100mA 42/- VU meter 67/6 
500mA 42/- 50mA A.C..... 42/- 
1 amp. 421- 100mA A.C. .. 42/- 
5 amp. 421- 200mA A.C. .. 42/. 
10 amp. 424- 500mA A.C. . 42/- 
15 amp. 421- 1 amp. A.C. . 42/. 
20 amp. 421- 5 amp. A.C. .. 42/- 
30 amp. 42/- 10 amp. A.C. .. 42/- 
50 amp. 4718 20 amp. A.C. .. 42/- 
5V. D.0 . 421- 30 amp. A.C. .. 42/ - 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

PANEL 
RETE 

EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 
EDUCATIONAL AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK OTHER 
RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC METERS 

50µA 69/6 
50-0-50µA 67/8 
100µA 87/6 
100-0-100µA 65/- 
500µA 82/8 
niA 59/6 

TYPE SW. 100 

100 x 80 mm. 

20V. D.C..... 59/6 
50V. D.C..... 59/8 
300V. D.C. .. 59/6 
1 amp. D.C... 59/6 
5 amp. D.C... 59/6 
300V. A.C... 59/6 
VU Meter .... 75/ - 

BAKELITE PANEL METERS 
TYPE S-80 

80 mm. 

square fronts 

50µA 82/6 
50-0-50µA 59/6 
10oµÁ 59/6 
100-0-10(4A 57/8 
500µA 5216 
ImA 49/6 
20V. D.0 49/6 

50V. D.0 49/6 
300V. D.C. 49/6 
1 amp. D.0 49/8 
5 amp. D.C 49/6 
300V. A.C. 52/6 
VII Meter 67/b 

"SEW" CLEAR PLASTIC METERS 
Type MR.38P. 1 21/32ín. square fronts. 

50µA 
50-0-50µA 
100µA 
100-0.100µA 
20oµ_4 
500µA 
500.0-500µA 
lmA 
1.0-1mA 
2mA 
5mA 
10mA 
20mA 
50mA 
100mA 
150mA 

408 
3735/- 

30/- 
2716 
27/6 
27/8 
27/6 

27/6 
27/6 
27/6 
2716 
27/8 

200mA 
300mA 
500mA 
750mA 
1 amp. 
2 amp. 
b amp. 
10 amp 
3V. D.0 
10V. D.0 
15V. D.0 
20V. D.0 
100V. D.C. .... 27/6 
150V. D.C. .... 27/6 
300V. D.C. .... 27/8 
500V. D.C. .... 27/6 
750V. D.C. .... 27/6 
15V. A.0 27/6 
50V. A.0 27/6 
150V. A.C. 27/6 
300V. A.C. 27/6 
500V. A.C. 27/6 
S meter lmA 32/ - 
VU meter 42/ - 

27/6 
27/6 
27/8 
27/8 
27/8 
27/8 
27/8 
27/8 
27/8 
27/8 
27/8 

Type MR.45P. 21n. egture fronts. 
60µA 45/. 5 amp. 30/- 
50-0-50µA .... 42/- 10V. D.0 30/- 
100µA 42/. 20V. D.0 301- 
100-0-l00µA .. 37/6 50V. D.0 30/- 
200µA 37/6 300v. D.c. .... 30/- 
600µA 32/- 15V. A.0 30/- 
500.0-500µA.... 30/- 300V. A.C. 30/- 
1mA 30/- 8 meter 1mÁ .. 37/6 

30/- VU meter 45/- 
30/- 1 amp. A.C. 30/- 

5 amp. A.C. 30/- 
10 amp. A.C. 30/- 
20 amp. A.C. 30/- 
30 amp. A.C. 30/- 

5mA 
10mÁ 
50mA 30/. 

500mA 30/- 
1 amp. 30/- 

"SEW" BAKELITE 
PANEL METERS 

Type M11.65. 31ín. square fronte. 

2áµA 
5(µA 
50.0-50µA ... 
100 
100-Ó100µA 
500µA 
lmA 
1.0-1mÁ 
bmA 
10mA 
50mA 
100mA 

70/- 
47/6 
45/- 
45/. 

4422/- 
35/- 

35/. 

351- 
35/. 

500A 35/- 
1 emmp.. 351- 
5 amp. 351- 
15 amp. 35/. 
30 amp. 35/. 
50 amp. 35/- 
5V. D.0 35/- 
10V. D.0 35/. 
20V. D.0 35/- 
500. D.0 35/- 
150V. D.C. 35/- 
300V. D.C. 351- 
30V. A.C. 35/- 
50V. A.C. 35/. 
150V. A.C. 35/- 
300V. A.C. 35/- 
500mA A.C. 35/- 
1 amp. A.C. 35/- 
5 amp. A.C. 35/. 
10 amp. A.C. 85/- 
20 amp. A.C. 35/- 
30 amp. A.C. 35/- 
50 amp. A.C 35/ - 
VU meter 62/- 

EDGWISE METERS 
Type PE.70. 3 17/32ín. x 115/821n. x 21 in. 
deep. 

50µA 80/- 
50.0.50µA 57/6 
100/tA 57/6 
100.0.10013A 55/- 
200µA 551- 

500µA 52/- 
1mÁ 47/6 
300V. A.C 47/8 
VU meter 65/ - 

SEND FOR ILL USTRA TED BROCHURE ON SEW PANEL 
METERS -DISCOUNTS FOR QUANTITIES 

POWER RHEOSTATS 
High quality ceramic construction. Winding, embedded In vitreous enamel. 
Heavy duty brush wiper. Continuous rating. Wide range available ex -stock. 
Single hole fixing, 51n. dia. shafts. Bulk quantitiee available. 
25 WATT.10/25/50/1001250/600/1000/1500/2500 or 5000 ohms. 14/6. P. a P.1/6. 
50 WATT. 10/25/59/100/250/500/1000/2500 or 5000 ohm,, 21/-. P. a P. 1/6. 
100 WATT. 1/6/10,25/50/100/250/500/1000 or 2500 ohm», 27/8. P. A P. 1/6. 

FTC -401 
TRANSISTOR 
TESTER 
Full capabilities for 
measuring A, B and 1CO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied corn - 
niche with instructions, 
battery- and leads. 
£8.19.8 0 3/- P. & P. 

i 

MARCONI TF.I42E DISTORTION 
FACTOR METERS 

Excellent condition. Fullytested £20. Carr. 

TRANSISTORISED L.C.R. A.0 MEASURING 
BRIDGE. 

A new portable - 
bridge offering ex- 
cellent range and 
accuracy at low cost. 
Ranges: R. 1 0- 
11.1 MEG 0 6 
Ranges t 1%. 
L. 1µH-111 HEN- 
RIES. 8 Ranges - 
2%. C. 1OPFf 
1110MFD. 6 Ranges 
± 2%. TURNS RATIO 1:1/1000-1:11100. 
6 Ranges ± 1%. Bridge voltage at 1,000 CPS. 
Operated from 9 volts. 100µd. Meter Indication. 
Attractive 2 tone metal case. Bise 70' x 5' x 2' 
£20. P. A P. 51-. 

TE-20RF SIGNAL GENERATOR 
Accurate wide range 
signal generator cover- 
ing 120 kc/-260 Mc/s. 
on e banda. Directly 
calibrated. Variable 
R.F. attenuator. Op- 
eration 200/240 v. A.C. 
Brand new with instruc- 
tions, £15. 

P. O P. 7/6. S.A.E. for details. 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

D.C. coupled. Band width i Kc/s. Perfect order. 
£25. Carr. 30/-. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 cps to 200 kc/a. on 4 bands. Square 
20 cpa to 30 kc/e. 
Output impedance 
5,000 ohms, 200/ 
250 v. A.C. opera- 
tion.Supplied brand 
new and guaran- 
teed with instruc- 
tion manual and 
leads, 216.10.0. 
Carr. 7/6. 

TY7S AUDIO SIGNAL 
GENERATOR 
Sine Wave 20 CPS -200 Kc/s. 
Square Wave 20 CP8-30 
Kc/e. High and low impedance 
output. Output variable up to 
6 volts. 220/240 volts A.C. 
Brand new with instructions. 
£18. Can. 7/6. Size 210 x 
150 x 120 mm. 

MARCONI 
TF885 VIDEO OSCILLATORS 

0-5 me/.3 Sine Square Wave £45. Carr. 20/-. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 p1-2,000 mid. 
2 ohms -200 meg- 
ohms. Also checks 
Impedance turne 
ratio insulation. 
200/250 y. A.C. 
Brand New, £17.10 
Carr. 7/6. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc/e-500 Mc/e on 
6 bande. Directly cali- 
brated. Variable RF. 
attenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tion.. 215. Carr 7/6. 
Bise 140 x 215 x 170mm. 

ADVANCE TEST EQUIPMENT 
Brand new and boxed in original sealed cartons. 
VM79. UHF MILLIVOLT METER 
100 Kc/a to 1,000 Mc/u. A.C. 10 mV to 3v. D.C. 
10 mV. to 3v. Carrent 0.01 uA to (1.3 mA. Resist- 
ance 1 ohm to 10 megohm. £125.0.0. 
TTIS. TRANSISTOR TESTER 
Full range of facilities for testing PNP or NPN 
transistors in or out of circuit. £37.10.0. 
Carriage 10/ per Item. 

MARCONI TFI9SM BEAT 
FREQUENCY OSCILLATORS 

0-40 kale. £20. Carr. 30/.. 

G. W. SMITH 
& Co. (Radio) Ltd. 

ALSO SEE NEXT TWO PAGES 
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SEMI-CONDUCTORS/VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
IN914 1,6 
1N4001 1/6 
IN4002 1/6 
IN4003 2/- 
1E4004 2/- 
1E4005 2/6 
IN4006 81- 
1N4007 4/- 
1144148 1/6 
IN5054 4/6 
20301 4/- 
26302 4/6 
20303 5/- 
20306 7/6 
20308 6/- 
26309 6,- 
26371 4/6 
20374 5/6 
20381 5/- 
2E696 8/6 
2E697 8/6 
2N698 8/6 
2N706 2/- 
2N706A 2/6 
2E708 3/- 
287914 4/6 
251916 4/6 
2N918 7/6 
214929 4/6 
2N930 5/6 
2E1131 6/- 
2E1132 6/- 
2E1302 4/- 
2E1303 4/8 
2N1304 5/- 
2E1305 5/- 
2E1306 5/- 
2261307 5/- 
2E1308 6/- 
2/41309 5/- 
2E1613 9/8 
2E1711 5/- 
2E1889 6/6 
2N1893 10/- 
2E2147 16/- 
2E2160 12/6 
2E6193 918 
2142217 5/6 
2E2218 6/- 
2E2219 8l8 
2E2368 3/6 
2E2369 4/- 
2612369A 4/- 
2E2484 4/- 
2162613 7/- 
2E2646 10/6 
2E2904 6/- 
2E2923 816 
2N2924 8/6 
2N2925 8/8 
2N29260 2/6 
2N2926Y 2/6 
2N29260 2/6 
2E3053 5/- 
2E3054 10/- 
2E3055 15/- 
2/63391A 6/- 
2E3416 7/6 
2N3702 
2N3570 
2N3703 
2N3704 
2143705 
2E3706 
2N3707 
2N3708 
2N3709 
2E3710 
2E3711 
2E3819 
2E3903 
2N3904 
2N3905 
2E3906 
2E4058 
2N4059 
2N4061 
2E4062 
2E4286 
2N4287 
2E4288 
2E4289 
2E4290 
2E4291 
2E4292 
2N5354 
2E5355 
29102 
28103 
28104 
40250 
40361 
40362 
AC107 
AC126 
AC127 
AC128 
AC154 
AC176 
AC187 
AC188 
ACYI7 

2/6 
17/6 

2/6 
818 
8/- 
4/6 
3/- 
8/8 
2/6 
2/6 
2/6 
7/- 
7/- 
7/- 
7/6 
7/6 
3/6 
6/- 
8/- 
4/6 
3/- 
3/6 
3/- 
3/6 
3/- 
3/- 
2/- 
5/6 
5/6 
5/- 
7,6 
7/6 

10/- 
11/- 
12/- 
7/6 
5/- 
5/- 
5/. 
8/- 
5/- 
6/- 
6/- 
6,- 

ACY18 5/- B8Y56 18/- 
ACY19 5/- BBY95A 8/- 
ACY20 4/6 BY100 8/6 
ACY21 4/6 BY124 8/- 
ACY22 3/8 BY126 8/- 
ACY28 3/8 BY127 4/- 
ACY40 8/- BYZ10 8/- 
AD140 10/- BYZ1I 
AD149 101- BYZ12 8/- 
AD161 7/6 BYZ13 6/- 
AD162 7/6 MJ480 19/6 
AFI14 6/6 MJ481 26/- 
AFI15 6/- MPF102 8/6 
AF116 6/6 MPF103 7/- 
AF117 5/- MPFI04 7/6 
AF118 12/6 MPF105 8/- 
AF119 4/- NKT213 6/- 
AF124 6/- NKT214 8/- 
AF126 8,6 NKT216 7/8 
AP127 8,8 NKT217 8/- 
API39 6/- NKT224 4/8 
AF178 9/6 NKT241 5/6 
AF180 10/8 NKT261 4/- 
AF181 8/6 NKT271 6/- 
AF186 8/- NKT272 6/- 
AF239 8/6 NKT274 4/- 
A8Y26 6/- NKT275 6/- 
A8Y27 6/6 NKT278 6,- 
A8Y26 6/- NKT281 5/6 
ABZ17 8/6 NKT403 16/- AUY10 19/6 NKT404 12/6 BAYO 1/6 NKT405 15/- 
BC107 2/6 NKT773 6/- 
BC108 2/6 NKT10439 7/6 
BC/ 09 2/8 0A6 8/- 
BC113 6/- 0A10 5/- 
B0116 8/- 0A47 2,- 
BC125 11/- 
BC120 11/- 
11C147 8/8 
BC148 8/8 
BC149 4/- 
BC167 8/- 
BC172 8,8 
BC177 7/6 
BC186 7/6 
BC182L 4,- 
BC184L 4/- 
BC212L 4/6 
BCY30 
BCY31 
BCY32 
BCY3:3 
BCY34 
BCY38 
BCY42 
BCY43 
BCY71 
BCY72 
BCZ11 
BD121 
BD123 
BD124 
BF115 
BF117 
BF167 
BF173 
BF180 
BFI81 
BF182 
BF184 
BF185 
BF194 
BF195 
BF200 
BF224 
BF225 
BF244 
BFX12 
BFX13 
BFX29 
BFX30 
BFX44 
BFX85 
BFX86 
BFX87 
BFX88 
BFY18 
BFY20 
BFY50 
BFY51 
BFY52 
BFY90 
B8X19 
B90120 
1381121 
B8X76 
B8Y26 
B8Y27 
B8Y28 
B8Y38 
B8Y39 
BSY51 

5/- 
8/- 

10/- 
4/- 
5/- 
61- 
81- 
9/- 
6/- 
8/6 
7/6 

13/- 
16/6 
12/- 
5/- 
9/6 
5/- 
6/- 
7/6 
7/6 
6/6 
5/- 
5/- 
8/6 
3/- 
7/6 
6/- 
6/- 
9/6 
4/6 
4/8 
6/- 
6/6 
7/6 
8/- 
6/6 
6/6 
5/- 
5/- 

12/8 
4/6 
4/- 
4/6 

18/6 
8/6 
8/6 
7/8 
3/- 
8/6 
9/- 
8/6 
9/- 
4/4 
6/8 

0A70 
0A79 
0A81 
0A85 
0A90 
0A91 
0A95 
oA206 
0A202 
OA210 
OC19 
0020 
0022 
0023 
OC24 
0025 
0026 
0028 
0029 
0035 
0C36 
0041 
0042 
0044 
0C45 
0016 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0081 
008113 
0083 
0084 
00139 
00140 
00169 
00170 
00171 
00200 
00201 
00202 
00203 
00204 
00205 
00207 
OCP71 
ORP12 
ORP60 
P346A 
PL4001 
P1.4002 
PIA003 
PL4004 
PL4005 
PIA006 
PIA007 
TI843 
TI844 
TI845 
TI846 

8/- 
2/- 
2/- 
2/6 
2/- 
1/6 
1, 6 
1/6 
2,- 
3/6 
7/6 

19/6 
9/6 

10/- 
10/- 
7/6 
5/- 

12/6 
12/6 
10/- 
12/6 

5/- 
6/- 
3/6 
31- 
5/8 
2/6 
8/- 
5/- 
6/- 
9/- 
6/- 
8/- 
8/- 
4/- 
5/- 
4,- 
5/- 
5/- 
5/- 
7/6 
4/- 
5/- 
6/- 
7/6 
9/6 

12/6 
7/6 
8/- 

12/6 
15/- 
19/6 
10/- 
8/- 
5/- 
2,9 
8/- 
8/8 
8/6 
8/9 
4/- 
4/9 
8/- 
2/6 
3/6 
3/6 

SEND SAE FOR FULL LISTS! 
DISCOUNTS: 

10% on 12-L- any one type 
15% on 25 any one type 
Large quantity discounts on applica- 
tion. Postage: Semi Conductors 1/6; 
Valves 3/, 

0A2 
OB2 
OZ4 
11.4 
I115 
I85 
IT4 
IU4 
IUS 
2D21 
3Q4 
384 
3V4 
5R4 
5U4 
5V4 
5Y3 
57,40 
6/301,2 
6AC7 
8A07 
6AK5 
6AK6 
6AL5 
6AM6 
BAQ5 
6A86 
6AT6 
6AU6 
8AV6 
6BA6 
68E6 
6BH6 
6BJ6 
6BQ7A 
8BR7 
6BR8 
6BW6 
OBW7 
6Bz6 
6C4 
60116 
6CL6 
6CW4 
61,1 
6F60 
6813 
61,14 
6815 
6818 
61,23 
6116 
6,14 
6J5 
6J5GT 
BJB 
6.17 
6K80 
6L6GT 
6LD20 
6Q7 
68A7 
68(17 
68.17 
68K7 
681,7 
68147 
68Q7 
6U4 
6V60 
6V6GT 
6X4 
6X50 
6X5GT 
1002 
DPI 
10P13 
10P14 
12AT6 
I2AT7 
12AU7 
12AX7 
12AV6 
12BA6 
12BE6 
12B117 
19AQ5 
20111 
20F2 
201,1 
20P1 
20P3 
20P4 
20P5 
251.6 
26Z4 
25Z5 
25Z8 
30015 
30017 
30018 
3085 
30FL1 
30FL12 

6/6 
6/6 
8/- 
2/6 

6%- 
4/8 

9Ì8 
6/6 
81- 
7/- 
8/- 

11/- 
8/- 
8/- 
81- 
7/6 

15/- 
4/- 
7/6 

11/8 
8/3 
4/6 
6/6 
19- 
5/- 
5/- 
8/6 
4/8 

8%8 

8/6 
7/6 

17/- 
18/- 
16/- 
13/6 
6/6 
6/- 

28/- 
10/- 
12/6 
12/6 

6/- 
7/- 

12/- 
11/- 
81- 

16/6 
3/- 
9/6 
4/- 
6/- 
3/6 
8/6 
e/- 

8Ì8 
7/8 
71- 
81- 
7/- 

81- 
5/8 
8/- 

12/6 
5/- 
8/8 
5/- 
6/6 
5/6 

10/- 
18/- 
11/- 
20/- 

6/- 
4/- 
5/. 
8/- 
8/- 
6/6 
6/6 
8/8 
6/6 
9/- 

15/- 
20/- 
10/- 
12/ 
90%- 

7/8 
8%8 

11/6 
15/- 
16/- 
15/- 
17/- 
15/- 
18/8 

VALVES 
30FL14 
301,15 
30L17 
30P12 
30P19 
30PL1 
30PL13 
30PL14 
35L6 
35W4 
35Z4 
35Z5 
50B5 
5005 
80 
85A2 
807 
1625 
5763 
6146 
AZ31 
CY31 
DAF91 
DAF98 
DF91 
DF96 
DK91 
DK92 
01196 
DL92 
DL94 
DL96 
DM70 
DY86 
DY87 
E88CC 
E180F 
EABC80 
EAF42 
EB91 
EBC41 
EBC81 
EBF80 
EBF83 
EBF89 
EBL2l 
EC8Fi 
EC88 
ECC40 
ECC84 
ECC85 
ECC88 
ECF80 
ECF82 
ECF86 
ECH21 
ECH 35 
EC1142 
ECH81 
ECHe(3 
ECL80 
ECL82 
ECL83 
ECL86 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF183 
EF184 
E1190 
EL33 
EL34 
EL41 
EL42 
EL81 
EL84 
EL85 
F.L91 
EL95 
EM80 
EM81 
EM84 
EM85 
EM87 

15/6 
17/- 
17/- 
16/- 
15/- 
16/6 
18/- 
17/- 
9/6 
15/- 
5/- 
7/- 
7/- 
7/- 
9/- 
7/6 
9/6 

18%- 
80/- 
10/- 
7/- 
5/8 
7/9 
4/6 
7/9 
7,- 
9/- 
8/- 
7/- 
8,- 
7,8 
6/6 
6/6 
7/- 

12/6 

8/8 
10/- 

3/3 
10,8 

6/6 
8/- 
8/6 
8/6 

121- 
12/- 
12/- 
11/- 
6/- 
516 

8,- 
7/- 
7/- 
2/6 

11/6 
12/- 
13/- 
5/6 
8/6 
9/- 
6/8 

12/6 
8/8 
8/- 
8/- 

10/- 
12/6 
14/- 
5/- 
71- 
6/6 
5/6 
9/8 
7/8 
6/6 
7/- 
81- 

17/6 
10/6 
11/- 
11/6 
10/- 

5/- 
8/3 
5/- 
7/- 
8/- 
8/6 
7/8 

11/- 
11/- 

EY51 8/- 
EY86 8/- 
EY87 8/6 
EZ40 7/6 
EZ41 9/- 
EZ80 6/8 
EZ81 5/6 
0Z32 9/6 
GZ34 111- 
KT66 27/6 
KT88 88/6 
511114 8/- 
PABC80 8/- 
PC86 11/6 
PC88 18/- 
PC97 8/6 
PC900 9/6 
PCC84 7/- 
PCC85 8/- 
PCC88 12/- 
PCC89 10/6 
PC0189 11/- 
PCF80 8/8 
PCF82 6/9 
PCF84 9/- 
PCF88 11/- 
PCF800 15/- 
PCF801 10/- 
PCF802 10/- 
PCF805 15/- 
PCF806 13/- 
PCF808 16/8 
PCL82 7/9 
PCI.83 13/- 
PC1.64 8/9 
PCL85 9/8 
PCL86 9/6 
PFL200 11/- 
P1.36 11/- 
PL81 9/6 
PL82 9/- 
P1.83 8/- 
P1.04 . 7/- 
P1,500 15/- 
P1,504 16/- 
P1132 11/- 
PY32 12/8 
PY80 8/6 
PY8l 6/- 
P1(82 8/- 
PY83 7/6 
PY88 8/- 
PY800 10/- 
PY801 10/- 
U25 151- 
1.1211 15/- 
1/50 8/- 
U52 8/- 
11191 141- 
17281 8/- 
U282 8/- 
173111 11/6 
U801 20/- 
UABC80 6/9 
UAF42 10/6 
UBC41 9/6 
UBC81 8/- 
11131,80 7/3 
UBF89 71- 
UCC84 9/9 
UCC85 8/- 
UCF80 10/8 
1101191 11/- 
UCH42 13/- 
110H81 6/6 
UCL82 7/- 
UCL83 12/- 
11741 10/- 
UF80 7/6 
UF85 8/- 
UF89 7/- 
UL41 12/- 
UL84 8/8 
UY41 8/- 
UY85 6/- 
Y11105/30 5/6 
VR150/30 5/- 

ZENER DIODES 
400mw. 1.5 watt 

(3.3 to 33v) I (2.4 to 200v) 
8/- 4/- 

10 watt 
(3.9 to 100v) 

6/ - 

THYRISTORS 
1 AMP 50PIV 5/-; 100PIV 5/8; 200PIV 7/6; 
300PIV 8/-; 400PIV 9/6. 3 AMP 50PIV 8/-; 
100PIV 7/6; 20OPIV 8/-; 300PIV 9/-; 400PIV 
10/-. 5 AMP 100 PIV 11/-; 200PIV 18/-; 
400PIV 15/-.7 AMP 100PIV 11/-: 200PIV 13/-; 
300PIV 14/-; 400PIV 19/8. 100 AMP 350PIV 
50/-; 40/PLY 55/-. 

TRIACS 
8C41A 8C41B 80410 

100PIV 6A 6A 200PIV 400 PIV 6A 
19/6 22/- 27/6 

INTEGRATED CIRCUITS 
1,900 9/9 CA3005 25/6 FJH221 UV - 
L914 9/9 CA3011 18/6 FJ11231 10/- 
1.923 12/6 CA3052 88/8 8J11241 10/- 
IC -10 601- PC11131 10/- FJH251 10/- 
51.403 42/_8 F011161 10/- FJJ121 17/8 
MC1303 5276 FJ11141 10/- FJJ131 17/8 
MC'1304 66/- FJHI71 10/- FJJ211 25/- 
l'A>46 52/8 FJ11181 10/- FJY101 10/- 

ar-f/ EºuiPiliEvr 
SAVE UP TO 
33V% OR MORE 
SEND S.A.E. FOR - 

DISCOUNT 'PRICE LISTS 

AND PACKAGE OFFERS! 

GARRARD 
Full current range offered brand new and guaranteed at fantastic savings 

40 Mk II 
Stereo £8.8.0 

2025 T/C 
Stereo 28.17.8 

3000 
8:1711°1 211. 

£9.1915..08 
BP25 

St 

214.19.6 
£24.19.6 
£22.10.0 
£2519.6 
£27.19.6 
£37.100 
£11.19.6 
£25. 0.0 

Carriage 7/6 extra each Item. 
TEAK BASES AND PERSPEX COVERS 

1. For SP25, 81,65, 81.55, 3000, 2025T/C, 2025 
1000, £3.19.6. 

2. For AP75, SL75, 8L95, 25.19.8. 
3. For 8P25 etc. to operate with lid in place 

£5.19.6. Carriage 7/6 extra each type. 

8L65B 
8L72B 
AP76 
81,75 
81.7513 
8L95B 
A70/11 

B.S.R. McDONALD 
MP6U £11.19.0 610 £15.19.0 
510 212.19.0 310 210.19.0 

Carriage 7/6 extra each item 
TEAK BASE AND PERSPEX COVER for above 
8811 range 23.19.6. Carriage 7/6. 

TPDI SERIES with plinth and Grover and ready 
wired. 

MP6° 219.10.0 610 £22.19.0 
510 £20.19.0 

Carriage 10/- extra each item. 

SPECIAL OFFERS 
Garrard SP25 Mk III fitted Goldring 0800 
cartridge and wooden plinth with 
perspex cover,ady wired. Total list 
price 635. OUR PRICE 622.10.0. Carr. 10/- 
GOLDRI NG GL69;2 fitted Goldring 
0800 cartridge complete with de luxe 
base and cover. Total list price (50.16.0. 
OUR PRICE 639. Carr. 20,- 

TELETON SPECIAL OFFER ! 

CR10T AM/FM STEREO TUNER AMPLIFIER 
WITH MATCHING PAIR 5A1008 SPEAKER 
SYSTEMS Output 4 watts per channel. Excellent 
reception AFC, built-in MPX. Cer/XTAL Input. 
Total List £50/5/. OUR PRICE 229/19/ - 
Carr. 12/6. 
Also available with Garrard 2025T/C Record 
('hanger, Plinth, cover and stereo cartridge. 
Ready wired. £45. Carr. 20/-. 

AMERICAN RECORDING TAPES 
31n. 225ft. L.P. Acetate 3/6 

Hest grade 35m. 60011. T.P. Mylar.. 1.0/ - 
quality Sin. 600ft. Std. plastic.. 8/6 

American 651n. 9001t. P. ace tate.. 101- 
tapes. Sin. 1,200íL.t. D.P. Mylar 151- 

Brand new 53in.1,200ft.L.P.acetate 12/6 
and Slin. 1,2001[. L.P. Mylar 18/ - 

guaranteed. 55ín. 1,800ft. D.P. Mylar 22/6 
Discounts for 5f in. 2,40016. T.P. Mylar 39/6 
quantities. 7ín. 1,2001t. Std. acetate 12/8 
Postage 2/-. 71n. 1,800ít. L.P. acetate 15/ - 

Over ß poet 71n. 1,800ít. L.P. Mylar 20/ - Over 2,400ít. D.P. Mylar 25/- 
7in. 3.600 ft. T.P. Mylar 45) - 

TAPE CASSETTES 
Top quality in plastic library boxes. 

06 60 min. :3 
90 min. 6 3í0r for 36/- 

C01920-001 120 min.8112651 /-; 3 for24/8./ 438.. 
Causette Head Cleaner 1113 All Poet Extra. 

HOSIDEN DH -02S STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head- 
band. 8 ohm ira 
pedante. 20-12,000 
cps. Complete with 
lead and stereo jack 
plug. ONLY 47/8 
P. & P. 2/6. 

HOSIDEN DHO4S 
2 -WAY STEREO HEADPHONES 

Each headphone contains a 

Skin. woofer and a tin. tweeter. 
Built in individual level 
controls. 25-18,000 c.p.e 
80 imp. with cable and 
stereo plug. £5/19/6. P. & P. 
2/6. 

GOLDRING CARTRIDGES ! 
0850.. .. £5 2 6 
0800.. .. .. .. £7 10 0 
0800E .. .. £11 19 6 
0800 Super E .. £18 16 0 
P. & P. 2/6 any type. 

SINCLAIR EQUIPMENT 
Project 60. Package Offers 

gatem 
ern !! 

2 x 230 amplifier, stereo 60 pre -amp. PZ5 
power supply. 219.0.0. Carr. 7/6. Or with PZ6 
power supply, £21.0.0. Carr. 7/6 2 x Z50 
amplifier, stereo 60 pre -amp, PZ8 power supply. 
£21.10.0. Carr. 7/6. Transformer 4 P2.6, 59/6 
extra. Add to any of the above 24.17.6 for active 
filter unit and 216.0.0 for a pair of Q16 speakers. 
PROJECT 60 FM TUNER 220.19.8. Car, 7/6. 
All other Sinclair products in stock: 2,000 ampli- 
fier £23.0.0. Carr. 7/6. 3,000 Amplifier £36. 
Carr. 7/6. Neoteric amplifier £46.0.0. Carr. 7/6. 

®- -L J, - O [7 -1 
TELETON SAH 203E STEREO 

AMPLIFIER 
Popular solid state hi-fi amplifier incorporating 
16 semi -conductors. Output 6 watts r.m.s. Inputs 
for magnetic ceramic, tuner and aux. Stereo phone 
socket and tape output. Controls: Volume, balance 
bass, treble. Oiled Walnut case with brushed 
aluminium, front panel. SPECIAL PRICE £20. 
Carr. 7/0. 

latest 
Catalogue 

Our latest edition giving full details of a 

comprehensive range of HI-FI EQUIPMENT 
COMPONENTS, TEST EQUIPMENT and 
COMMUNICATIONS EQUIPMENT. FREE 

DISCOUNT COUPONS VALUE 101-. 248 
pages, fully illustrated and detailing thousands 
of items at bargain prices. 

SEND 

,. NOW ! 

ONLY 

7/6 
P&P 

1/6 

/- See previous page G. W. SMITH & Co. (RADIO) LTD Also see opposite page 

www.americanradiohistory.com
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RUSSIAN C1-18 DOUBLE 
BEAM OSCILLOSCOPE 

i. mule Pass Band. Separate 11 
and 12 amplifiers. Rectangular 

x 4in. C.R.T. t 'olil,r,.t,-d 
triggered sweep froid . 

to 100 milli -sec. per 
running time base du' 1,-I 
Built-in time base calibrator and 
amplitude calibrator. Supplied 
complete with all accessseies 
and instruction manual, £87. 
Carr. paid. 

MARCONI CT44 
TF956 AF 

ABSORPTION 
WATTMETER 

1 it /watt to 6 watts. 
£20. Carr. 21/, 

TEIII DECADE RESISTANCE ATTENUATOR 
Variable range 0.111 
db. Connections. 
Unbalanced T and 
Bridge T. Imped- 
ance 6110 ohms. 
Range (0.1 db x 
10) + (1 db x 11) 
+ III +211+311 -} 

40 db. Frequency: DC to 21)0 KHZ (-3db). 
Accuracy: 0.05 db. + Indication db It 0.01. 
Maximum Input less than 4 watts (50 volts). 
Built in 600 11 load resistance with internal/ 
external switch. Brand new £27/101-. P. & P.5/- 

BELCO AF -5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 
Sue 18-200,000 Hz: Itutee 18.50,000 Hz. 

O ti t ' +10 dB 
(11 K chins). Opera- 
tion internal batteries. 
Attractive 2 -tulle cane 
71 in. x 5111. x 2ìu. 

Price £17.10.0 
Carr. 3/6 

TE -)6A TRANSISTORISED 
SIGNAL GENERATOR 

5 Ranges 4)10 KHZ-30 
MHZ. An inexpensive 
instrument for the handy- 

. Operates on 9v. 
battery. Wide easy to 
read scale. 800 KHZ 
modulation. 5j' x 

3)'. Complete with 
Instructions and leads. 
£7/19/6. PIP 4/-. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high -quality port- 
able instrument Sine 

1 Ila to 1)11) K He. Situare 
20 liz to 21 KHz. Out- 
put max. +11 db (111 
K ohlns). Operation 
2211/2411 v. A.11. Sire 
211 ruin 150 uw 
120 uuu. 

Pl ice £27.10.0 
Carr. 5/- 

T.E.40 
HIGH SENSITIVITY 
A.C. VOLTMETER 

30 meg. Input 10 ranges: 
.01/.03/.1/.3/1/3/10/30/100/300 

R.M.S.v. 4 cps. -1.2 Mc/s. 
Decibels -40 to +50 dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230 v. A.C. 
£171101-. Carr. 5/-. 

TE -65 VALVE VOLTMETER 

High quality Instrument 
with 28 ranges. 
U.C. volts 1.5-1,500 v. 
A.C. volte 1.5-1.500 v. 
Resistance up to 1,000 
negobn 

220/240v. A.C. operation. 
Complete with probe and 
instructions £1711010 P. 
& P. 6/-. 
Additional Probes avail- 
able; R.P. 35/- H.V. 
42/6. 

AUTO TRANSFORMERS 
0/115/230v. Step up or step down. Fully shrouded 

150 W. 47/6, P. & P. 3/6 
300 W. 85/-. P. & P. 4/6 
500 W. £411918. P. & P. 6/6 

1,000 W. £7/510. P. & P. 7/6 
1.200 W, £811916. P. & P. 8/6 

MULTIMETERS t r E_ purpose/ 
TECH' PT -34. 1,000 
O.P.V. 0/10/50/250/500/ 
1,110V. a,c' and d.c. 
0/1/1111I/500 mA. d.e. 
011011 K 39/6 
P. & P. 2/6. 

MODEL TE -2111) 2101111 
0.P.V. Mirror ..cale,over- 
load protection. 
1I/5/2.5j125/I,I00 V.D.C. 
11/10/5)-/250/1,10n V.A.C. 
0/50 µA/2511 MA.11/60K/ti 
meg. -- 211 to -} 62 db. 
751- P.0 P. 3/ - 

MODEL TE -80. 20,000 0.P.V. 
0/111/30/111165001 ,0011 v. A.C. 
11/5/25/511/250/500/1,0101 
D.l'. (I -503A. 5 /511/ 51111tn A. 
tt/6K/e0K/1i11K/0 meg. 
£4117/8- P. & P. 3/, 

MODEL TE -70.:311,0)111 O.P.V. 
0/3/1311111/:300ló00/1,2))0 v. 
D.O. n/6/30/120/600/1,200 v. 
A.11. 16:3112A /:3/:111/3lo)taA. 
0/21K/1ó0K/1.651/16 Meg. 
£5/10/0 P. & P.:3/. 

TMK MODEL TW-5))K 4111 

ranges, mirror scale. 50K /Volt 
U.C. 5K ¡Volt A.C. U.C. Volts: 
.125, .25, 1.25, 2.5, 5, 111, 25, 511, 
125, 250, 5011, 11100V. A.C. Volts: 
1.3, 3, 5, 10, 25, 511. 125, 2511, 5101, 
1000V. D.C. Current: 25. 511µA, 2.5, 
5, 25, 211, 2511, 500mA, 5, 10 atop. 
Resistance IOK, 100K, L MEG, 
111 MEG. Decibels: -211 to +81.5 
dB. £811716. P. & P. 3/6. 

Tl: -Sul) 211.010 il/VOLT GIANT 
M('LTIMETI: R. Mirror scale 
and ovtrIfiall protection. 6 in. 
full view peter. 2 colour scale. 
11/2.51111250/1,0110/3,000 ,-. A.C. 

5 12. /110/50/23161,000/5,0(10 
r. soµA/O11u/lull/500mA/ 

lia amp. D.C. 10K/200K/20 
)il.(:. 011M. £15 P. & P. 5/-. 

MODEL 5025 57 Ranges, 
Eialt 5))!). Meter, Polarity 
Reverse Switch. 
Sensitivity: 50K /Volt D.C. 
5K /Volt A.C. D.C. Volts: 
,l23, .25, 1.23, 5, 10, 23, 311, 
125, 250, 500, 1,0001. 
A.C. Volts: 1.5, :3, 5, Ill, 25, 
511, 123, 251), 5011, 1,010 V. 

D.C. Current : 25, 5))µA.2 5, 5, 25, 511, 2311, 500/nA, 
3, In amp. Resistance: 2K, 111K, 101K, IM EU, 
IIIMEG. Decibels: -20 ;o 103 db. £12i10,0. 
P. ,(' P. ::.,I. 

AVOMETER MOVEMENTS 

t 

Spare movements for Model S r 11- (Pitted with 
Model 9 le) I r basis f.,r 1,110101 e)'. 

Brand New and Boxed 89/8 al P. & P.:1:11. 

270° WIDE ANGLE 
ImA METERS 
M W I-6 fiumi,,. aqua £3.19.8. 
M W L -a 81/ma,. square £4.19.6 

I'..0 P. extra 

HONOR TE.I(IA. 20 k0/Va 
5/25/511/2511/50082,51111 v-, 11.1'. 
10/50/11ll1/51111/1,111111 v. A./'. 
0/51IµA/'2.5 mA/250 mA 
11/6K/1i Ineg. ohm. -'211 t., 
.111. l0 -I1, 111111InI,I. 11.1011-11.1 lia l. 

69/6- P. & P. 3/, 

MOIIEI. TE-auo : 

O.P.V. Mirror wale, ',- 
load protect lift/ n/.1i/:i¡I L/ 
611/3011/1,2111I V.D.O. 
0/6/30/120/600/ I Xull 
V.A.C. 0/:311µA1lin 1 A / 
ti OmA/31Inm,A/1i1111mA. 
0/8K/8UK/811K/8 long. 
-20 to + 63 db. 
f,5/19/8 P. & P. 3/-, 

MODEL TE -12. 20,000 O.P.V. 
0/0.6/8/30/I21/601/1,21111/ 
3,1810/6,001 v. ILCt. 0/600/1211/ 
601I/1,2011 v. A.C. 1/111µA/6; 
616Ii1111 in A.11/6K /61111 K/) i M eg. 
r,0 Meg -D 51 PF. .2 MFD. 
£5/19/8- P. & P. :3/6. 

MODEL 5011 :30,01 O.P.V. 
with overload protection, 
mirror scale. 0/.5/2.5/11/25/ 
100/2511/500/1,1))11 v. D.C. 
0/2.5/10/25/10025015011/1,1001 
v. A.C. 01511µA/5/511/501) mA. 
1.2 amp. D.C. 11,60/K I6 meg, 
61 meg D. £8/17/8. Post paid. 

MODEL TE -1.10 50,0011 0.1'.V. 
Mirror scale, overload prit eut i),. 
0/3112/61/301/6))1111,211 1'. II.1'. 
o/6/x11121/:30))/1,2))1 V. D.C. 
.0:3/6/60I600 MA. D.C. 
16K/16)KI26/16 MEG. 
-211 to + 63 db. £7/10/0. 
P. & P. 3/-. 

TMK MODEL TW' 201 -IS 

FEATURES RE`IETTARLE 
OVERLOAD BUTTON. Sensi- 
tivity: 20K El /Volt D.C. 5K Il; Volt 
A.C. 
11.0. Volts: 0-0.5, 2.5, 111, 20, 250, 
1,0011. A.(1. Volts: II -2.5. 11, 20. 
2511, I,060V. D.C. Clrnmts'. 
1.5, 5, 51, 5011 mA. - 11 amp. 
Resistance: 11-5K, 511K, 0-011/K. 
5 MEG. Decibels: -21 to -1 5'2d1,. 

£11/10/0- P. & P.:3/6. 

MODEL. AS -100,U. 1101K Sl /Volt 
5 in., mirror scale. ltuilt-in meter 
protection 163/12/60/ 120/3101/6130 
1,21111 V. D.C. 
0/6/1311/120/31u/600 v. A.C. 
I1/It1µA/Iì/lill/31111MA112 Anlp. 
1/2K/'210K/2M/201.yi. -20 ), 
17 dB. £12110/0- 1'. .e P. :. 

TMK LAB TESTER 
11111,1100 O.P.V. ti) in. Scale 
Buzzer Short Circuit. Check. 
Sensitivity 110,11011 O l' V 

D.C. 5 /Volt A.C. D.C. 
Volts: .5, 2.5, Ill. 50, 3311, 
1,1)0)15'. A.C. Volts: 3, 111, 

511, 2511, 5011, 1,111015'. D.C. 
Current: 111, 111111gA, 111, 

1110. 511111uA, 2.3, 111 amp. Reni.tan,:,-: I K. II,K, 
11I11K, 11151EG, 1011M Ell. 
Decibels: -1)) to RI It.. Plastic Case 
carrying handle. Size 7j" I;j' :ík-.£18/18/0. 
P. S P..3/-. 

SNYWOOD 5W-500 
11 KDIV,It.)11rrr 

u/b1 

Itreìstul., I. .. 1 

UNR 30 RECEIVER 

£1.5150- 

WS62 TRANSCEIV/F.,, 
Large quantity availati' r 1 / /1.3 ! 

Excellent condition. En ,a:,.r 

UR -IA SOLID STATE 
COMMUNICATION! ',. _I. v1.R 

LAFAYETTE HL . . 

LAFAYETTE HA 800 SOLID STATE 
AMATEUR COMMUN.f:A1:21H 
RECEIVER 

II - 

- 

Do:,l I. 

1);,.., elLauLiumummi 
'..r. 22n _Jn. 1' 

LAFAYETTE PF60 VHF FM 
RECEIVER 

. "lid 

.,-. í3e.10 0. 

FULL RANGE OF 
TRIO EQUIPMEN î 

EDDYSTONE V.H.F. RECEtVfRS 

INTERCOM BABY SITTER 
it 

50 6 I' ..1;lYti 

100. l VOLTAGE STABILISER TRANS - 

o' io 
e? 

IIIII 
Illy 

I l il 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellentquality Low price Immediate delivery 

MODEL 8-260 MODEL S-260 B Panel Mounting 
General Purpose I Amp .. .. £5110/0 

L - Bench Mounting 2.5 Amp .. £6/12/6 II''O) 
I _Amp- . £511010AmpPlease add postage 711' 

2.5 Amp.. £6/15/0 ALL MODELS ,111881_:, 
5 Amp. £9/15/0 INPUT 2311 VOLTS, 

11 

8 Amp .. £14/10/0 511/611 C.VCLES 111111 

111 Amp .. £18/10/0 OUTPUT VARIABLE II 

12 Amp . £21/ 0/0 0.280 VOLTS I I 

21 Amp .. £37/ 0/0 , Special discounts for quality 

/',11111 

r 11111 

SOLID STATE VARIABLE A.C. 
VOLTAGE REGULATORS 

i 
£li 

G.W.SMITH&CO.(1«0 L 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 TeI:'01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2 DAY THURSDAY) 

All Mail Orders 
147, Church Street,, 

London, W.2 
Tel: 01-262 6562 s 

(Trade supplied) 

www.americanradiohistory.com
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FLUORESCENT CONTROL KITS 
Fach kit comprisee coven items -Choke. 2 tube ende, 
starter, starter holder and 2 tube clips, with wiring instruc- 
tions. Suitable for normal fluorescent tubes or the new 
"Groins" tubes for fish tanks and indoor plante. Chokes are 
super -silent, mostly resin filled. Kit A-15-20 w. 19/6. 
Kit B-30-40 w. 19/6- Kit C-80 w. 23/6. Kit E-66 w. 
23/6. Kit F for Oft. 126 w. tube 85/-. Kit MF1 is for 
9In. and 1210. miniature tubes. 19/8- Kit MF2 for 2110. 
13 w. miniature tube, 20/-. Footage on Kits A and B 4/6 
for one or two kits then 4/6 for each two kite ordered. 
Kite C, D and E 4/6 on first kit then 8/6 for each kit ordered. 
Kit F 6/6 then 4/6 for each kit ordered. Kit MF1 8/6 on first 
kit then 3/6 on each two kite ordered. 
S amp 12v. Battery Charger Lt -comprising 230/40 mains 
transformer with 3 amp secondary and 3 amp rectifier 
P.2/6 plus 4/6 post. 
12 volt 11 amp Power Peek. This comprises double -wound 
230/240v. mains transformer with full wave rectifier and 
2000 m.t.d. smoothing. Price 27/6. 
12 volt Car Battery Trickle Charger. Made In Japan, this Is 
very email and neat. Regular use will keep your car battery 
in good trim throughout the winter. Silly price, 2g/ -plus 4/6 
poetage and insurance. 
Soaotone Stereo Cartridge. Turnover type, ref. No. 19 T1. 
This fits most British pick-ups and is a really excellent 
reproducer. Limited quantity, 19/6. 
6 amp S pin Sockets. These are always good stock, you never 
know when you will need some. Famous nuke, brown 
bakelite, standard size, 12 for 13/- plus 4/6 poet. 

Ditto but with switch. 12 for 51 plus 4/6 post. 
18 amp sockets, flush mounting. Bakelite, cream, less 
witch. 6 for £1. 

Bakelite Panels, many thicknesses. We have just taken 
delivery of approximately 10 tons of bakelite in varying 
thicknesses from 2 in. to a few thou. 11 you have a need for 
any of this then we would be glad to supply. The thickest 
is very heavy and could be used, for instance, as a bed for 
motorised unit. Medium thickness le useful for front panels 
of instrument, etc., etc., Cut to your size price is 6/- lb. 
plus 6/- cutting charge plus carriage. 
2 amp S pin Switched sockets for surface mounting, brown 
bakellte. Made by famous maker, 2/6 each or 24/- doyen. 
100 Assorted Silicon Reetlflers IL P. and Switching Diodes. 
Small and very small sizes. A real snip for experimenters. 
12/6 Per 100. 
Maineg Snppeeselon Adaptor for preventing mains interference 
caused by vacuum cleaners, razors, sewing machines, etc., 
rated at 4 mope, simply plug this into your 6 amp 3 pin 
socket, 81- each. 
6 in. Cathode Bay Tube. Sylvania type, No. SE6 J31, 
replacement in many scopes and instruments, brand new 
and unused, 28.0.0 Plus 10/6 postage and i eurance. Mu 
Metal shield for this tube, 88. 10.0. 
ELECTRIC CLOCK WITH 
25 AMP SWITCH 
Made by Smith's, these unite are as 
fitted to many top quality cooker» to 
control the oven. The clock Is mains 
driven and frequency controlled so It 
le extremely accurate. The two small .,t, 
dials enable switch on and off times tofit 

v 
be accurately set. Ideal for switching 
on tape recorders. Offered at only a 
fraction of the regular price -new and unused -only, 39/8 
less than the value of the clock alone -poet and insurance 2/9 

MULTI -SPEED MOTOR 
Replacement to many well-known food 
mixers. Six speeds are available 500, 
060 and 1,100 r.p.m. from either or both 
of the nylon sockets (where the beaters 
of the food mixer» normally go) and 
8,000, 12,000 a 16,600 r.p.m. (Ideal 
polishing speeds) from the main drive 
shaft. This drive shaft la lin. diameter 
and approximately lin. long. A further 
point about this motor le that being 230/240v. AC -DC series 
wound its speed may be further controlled with the use 
of our Thyrieter controller. This is a very powerful and 
useful motor vise approx. 210. die. x Sins long, mains 
230/240v. Price 17/6 plus 4/6 postage and ineurance. 12 or 
more post free. 
Mead Battery Charger. The plugs into a shaver socket, bas 
switch for 240 or 115 v. maine, has a charge rate of 7 mA 
and 2 slide -in compartments designed to take 120 mAH. 
standard Meads, but by using washers or rings these charger 
can be easily modified to take mercury deaf aid cello, com- 
plete with adaptor, 8/6. 
Quadruple Recording Tape. On a Sin. spool giving 600ft. of 
very good quality tape. Made by a famous company for 
talking books, especially suitable for message tapes and 
portable equipment. Regular price about 30/- per epee'. 
Our price, 7/6 or 21/- for 3 spools if ordered together. 
8 ohm Speaker. Sin. round, made by E.Y.I. Suit most 
transistor amplifiers, 14/6 ea. 
Heat and Light Lamp 276 watt, internal mirrored, B.C. cap, 
18/6 pine 3/8 poet a ins. 
Crandig Steuorettor. Portable office dictating machine, 
German made and very efficient. We have a few only of 
these, secondhand but in perfect working order, any not eo 
would be exchanged. £10 each. 
Rechargeable Nicad Battery Packs for this machine, £3,10 

. h. 

110 r.p.m. Geared Bolera. This fa a powerful 2 pole main. - 
operated induction motor as used in record players but much 
more powerful (tin. stack). The gearbox is sealed and the 
final drive shaft is lin. long and tin. diameter. Overall sae 
of motor and gearbox 3 X 3 x 4in. approx., 35/- each, poet 
and ins. 4/6. 
Mains Operated Belay. A small eae relay but with 3 pair. of 
10 amp contacts. 12/8 each. 
Spot Weldon. These comprise step-down transformer, 
welding heads, foot switch and auto cut-out. Not many of 
these available, price 840 complete plus carriage at coot. 
Approx. weight 401b. 

&way Shorting Switch. This resembles an ordinary rotary 
wave change switch, but the tage instead of being switched 
separately, are progreseively shorted together. This is 
sometimes known ae an incremental switch, 4/6 each. 
Buzzer. This is a normal vise bakelite buzzer, made for the 
O.P.O. eo obviously very good. Ex -equipment but perfect 
order, 4/8 each or 48/- dozen. 
Miniature Fluorescent Tubes. These have a diameter of only 
approximately tin. and are available a. follows: 91n.- 
6 watt, 121n.-8 watt, 21in.-12 watts. All 10/8 each or 
9/- dozen Iota. Control gear for these le available, MF1 for 
6 and Lein. tubes and MFà for Min. tubes, 19/6 per set 
plue 3/6 poet. 
8 speed 12 volt Blower. Made by Delco these are very 
powerful at full speed. Ideal if you are making a blower 
heater for car or caravan or for extracting bad air where 
only a 12 volt supply is available. 39/6 plus 4/6 p. A p. 

Panel Lamp Holden. These require only one hole through 
the panel, removeable glass front and back, uses normal 
small M.E.S. bulb, 113 each. 12/- dozen. 
Spartan Radio. Long and medium wave 7 trenestor radio, 
and she approx. 6 x 4 x lain., with larger than average 
speaker, better than average tone. Also telescopic aerial for 
receiving distant stations. A good set, coiplete with leather 
case and carrying .ling, £3.15 each plue 5/- poet and ins. 
18 Amp Fuses for ring main plugs. Made by G.E.C. these are 
very good, 5/- per doren, g0/- gross. 

ERGOTROL UNITS 
These unite made by the Mallard Group are for 
operating and controlling d.c. Motors and equip- 
ment from A.C. mains. 

Thyristors are used and these supply a variable 
d.c. resolting in motor speed control and operating 
efficiency far superior to moat other methods. 

The unite are contained in wall mounting 
cabinets with front control panel on which are 
fuses -push button» for on/off and the variable 
thyristor firing control. 

4 models are available -all are brand new in 
makers cases: 

Model 2410 for up to 6 amps 217.10.0 
Model 2411 for up to 10 amps $97.10.0 
Model 2413 for up to 45 amps 247.10.0 
Model 2416 for up to 80 amps $9g. 0.0 
Bate: 2416 la a floor mounting unit. 

HORSTMANN "TIME & SET" SWITCH 
(A 30 Amp Switch.) Just the thing if you want to come home to a 
warm house without it coating you a fortune. You can delay the 
switch on time of your electric Ores, etc.. up to 14 hours from setting 
time or you can use the switch to give a boost on period of up to 
3 hours. Equally suitable to control processing. Regular price probably 
around £6. Special snip price 29tß. Post and Ins. 4/6. 

FULL Fl 12" LOUDSPEAKER. 
This la undoubtedly one of the finest loudspeaker. that we have ever 
offered, produced by one of the country's most famous makers. It 
has a die-cast metal frame and is strongly recommended for Hi -Fl 
lead and Rhythm Guitar and public address. Flux Density 11,000 
gauss -Total Flux 44,000 Maxwells -Power Handling 16 watts B.M.S. 
Cone Moulded fibre-Freq. response 30-10,000 c.p.e.-Specify 3 or 
15 ohms -Mains resonance 60 c.p.e.-C asele Diana. 121n.-121 in., 
over mounting lugs -Belle hole llin. Diam.-Mounting holes 4 
holes -tin. diem. on pitch circle 1111n. dam. -Overall height 51in 
A £6 speaker offered for only 113..111.6 plus 7/6 p. a p. Higher powered 
models with equally good apedBastioa: 12in. 40 watt 26.19.6 Plus 
8/6 p. ez p.; esin. 26 watt 27.19.6 plus 10/6 p. 8 p.; loin. 100 watt 
ß19.10 Plus 30/- P. a P. 

STANDARD WAFER SWITCHES 
Standard else 11 wafer -silver-plated 6 -amp contact, 

standard t' spindle 2' long -with locking washer and nut. 

No. of Poles way 8 way 4 way 6 way 6 way 8 way 9 way 10 way 12 way 
1 pole 8/8 6/6 8/8 6/8 8/6 6/6 6/6 6/6 6/6 
2 poles 6/6 6/8 6/6 6/6 6/6 8/6 10/6 10/6 
3 poles 
4 polea 

6/6 
6/6 6/6 66//6 10/60 

10/6 10/8 
10/6 

14/8/ 
18/ 8 

S poles 6/6 26/8 10/6 10/8 14/8 14/6 14/6 22/6 22/6 
6 polea 
7 poles 

6/8 
ß/6 

10/6 10/6 
14/6 

14/6 
18/6 

14/6/ 
330016 30/6 

8 poles 1018 10/8 10/6 14/6 18,8 18/6 18/6 34/6 34/8 
9 poles 10/6 10/6 14/6 14/6 22/8 89/6 22/6 38/6 38/6 

10 poles 10/6 10/6 14/8 18/6 92/8 22/6 22/6 42/6 42/6 
11 poles 10/6 14/6 18/6 26/6 28/6 28/6 46/6 46/6 
12 poles 10/6 14/6 14/6 18/6 26/6 26/6 26/6 50/8 50/6 

TANGENTIAL HEATER UNIT 
These heater units are the very latest type, moat 
efficient, and quiet running. Ae fitted in Hoover 
and blower beaters costing £15 or more. Com- 
prises motor, impeller, and two elements allowing 
variable heat switching and with thermal safety 
cut-out. Can be fitted Into any metalline case or 
cabinet. Only need control switch. 11 kW. model 
39/6; 25 kW., 59/6; and 3 kW. model 79/6. 
Footage and insurance 6/6. Control switch 8/6. 

THIS MONTH'S SNIP 
HONEYWELL PROGRAMMER 

This to a drum type timing device, the drum being calibrated 
in equal division. for switch purposes with trips which are 
infinitely adjustable for position. They are also arranged to 
allow 2 operations per switch per rotation. There are 15 change- 
over micro switches each of 10 amp type operated by the trips 
thus 15 circuits may be changed per revolution. Drive motor is 
maine operated 6 revs. per min. Some of the many uses of thie 
timer are Machinery control, Boiler firing, Dispensing and Vending 
machines, Display lighting animated eigne, Signalling etc. Price 
from Makers probably over £10 each. Special snip price £5.15 
plus 6/. poet and ins. Don't miss this terrific bargain. 

RESETTABLE FUSE 
How lung does it take you to renew a fuse? Time yourself when next one blows. 
Then reckoning your time at £I per hour see how quickly our resettable fuse 

(auto circuit breaker) will pay for itself. Price only £1 each or £11 per dozen, 

specify 5, 10 or 15 amp -simply fit In place of Mich. 

THYRISTOR LIGHT DIMMERS 
Will dim ineandeecent lighting up to 600 watts from full brilliance 
to out. Suitable to mount on M.K. »witch plate, same size and fixing 
as standard wall switch, so may be fitted in place of this or 
mount on surface. Price complete with control knob g9/6. 

INTEGRATED CIRCUITS 
A parcel of integrated circuits made by the famous Pleseey Company. A once in a lifetime 
offer of Micro -electronic devices well below cost of manufacture. The parcel contains 6 IC. 
all new and perfect, first grade device definitely not sub -standard or seconds. The ICs are 
all single Milton chip General Purpose Amplifiers. Regular price of which is well over £1 
each. Full circuit details of the ICs are included and in addition you will receive a list of 
50 different ICs available at bargain prices ga. upwards with circuits and technical data 
of each. Complete parcel only £1 post paid or List and all technical data. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp 
sockets in metal box to take standard 13 amp fused 
plugs and on/off switch with neon warning light. Supplied complete with 7 feet of heavy 
cable. Wired up ready to work, 39/6 lees plug; 45/- with fitted 13 amp plug; 47/6 with fitted 
16 amp plug, plus 4/6 P. a I. 

COMPUTER TAPES 
2,4001t. of the beet magnetic tape money can buy. Made by E.M.I., lin. 
wide, almost unbreakable and on a 10tin. metal computer spool. User@ have 

claimed successful results with video as well as round recording.. 19/8 
plus 6/6 poet. Chseette to hold spool 10/- extra. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor seta and amplifiers. Adjustable output 6 v., 9 v., 12 Y. for up 
to 500 mA (ease B working). Takes the place of any of the following batteries: PP1, PP3, 
PP4, PPS, PP7, PP9 and other. Klt comprises: mains transformer rectifier, smoothing and 
load resistor. condemners and instructions. Real snip at only 18/6 plus 3/6 postage. 

Where postage is not stated then 
orders over L5 are post free. Below LS 
add 2/9. S.A.E. with enquiries please. 

A.O. Ammeter. These are very useful in the workshop as 
they will read very high currents in fact 0-250 mope, but 
being moving iron the moat useful section of the scale per- 
mit. accurate readings between 6.60 amps. These are 
beautifully made, 3in. dial, made by eangamo Weston. 
Probable cost from the makers over £10 each. Our price 
29/6. Brand new in maker.' carton. 
Cass Handle. Bakelite with metal attachments. Ideal for all 
portable equipment and for tool boxes, etc., 1/3 each, 12/ - 
dozen. 

EXTRACTOR FAN 
Cleans the air at the rate of 10,000 
cubic ft. per hour. At the pull of a 
cord It extracts grease, grime and 
cooking smells before they dirty 
decoration.. Suitable for kitchens, 
bathrooms, factories, changing 
rooms, etc., it's eo quiet it can 
hardly be heard. Compact, 54' 
earring with lot' fan blades. Suitable 
wherever It Is necessary to move 
air fast. Kit oomprisels motor, fan 
blades, sheet steel casing, pull 

switch, mains connector, and fixing brackets. 39/6 plus 6/6 
post and ine. 

MAINS OPERATED 
CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core ao very 
silent in operation. Clone 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall she 21 x 2 x 2 in. 
19/6 each. 

Be first this yearl 
SEED AND PLANT 

RAISING 
Soil heating wire and transformer. 
Suitable for standard she garden frame. 
19/6. poet and ins. 5/6. 

BLANKET SWITCH 
Double pole with neon let into side so luminous 
in dark. Ideal for dark room light or for use with 
waterproof element -new plastic case, 5/8 
each. 3 heat model 7,6. 

WATERPROOF HEATING MEREST. 26 yard. length 
711W. Self-regulating temperature control. 10/- post free. 

24kW FAN HEATER 
Three position switching to suit 
changes in the weather. Switch up 
for full heater (2ikW), switch down 
for half heat (11kW), ewltch central 
blows cold for summer cooling - 
adjustable thermostat acts as auto- 
control and safety cutout. Complete 
kit $3.15.0. Poet and ins. 7/8. 

THERMOSTATS 
Type "A" I:ì amp. tar controlling room heaters, green. 
houses, airing cupboard. Ras spindle for pointer kanba- 
Quickly adjustable hum 30.80 deg. F. 9/6 plus 1/- poet. 
Suitable box for wall mounting, 5/-. P. A P. 1/. 
Type "3" 15 amp. This Is 171n, long rod type made by 
the famous Sunvic Co. Spindle adjuststha from 50.560 deg.F. 

Internal screw alters the setting eo this could 
be adjustable over 30 deg. to 1000 deg. F. 
Suitable for controlling furnace, oven, kiln; 

Immerelon heater or 
to make flame -stat 
or fire alarm. 8/6 
plus 2/6 post and 
Insurance. 

Type "D". We call this the Ioe-stat as it cute in and out 
at around freezing point, 2/3 amps. Has many uses, one 
of which would be to keep the loft pipes from freezing, If a 
length of our blanket wire (16 yd. 10/ -le wound round the 
pips. 7/6. P. a F. 1/. 
Type "B". This is standard refrigerator thermostat. Spindle 
adjustments cover normal refrigerator temperature. 9/8, 
plus 1/- poet. 
Type "F'. Glass encased for controlling the temperature of 
liquid -particularly those in glass tanks, vats or elnks- 
thermostat is held (half aubmerged) by rubber sucker or 
wire clip -Ideal for fie tanka-developers and chemical bathe 
of all types. Adjustable over r ange 50 deg. to 150 deg. F. 
Price 18/- Plus 2/- poet and Insurance. 

3 STAGE PERMEABILITY TUNER 
This Tuner le a precision instrument made 
for the famous Badlomobile Car Radio. It 

, lea medium wave tuner (but set of long wave 
coils available as an extra if required) with a 
frequency coverage 1620 Kc/e-626 Re/e and 
intended to operate with an I.F. value of 
470 Kc/s. Extremely compact (else only 
2f x 2 x tin. thick) with reduction gear for 
fine tuning. 12/6. with circuit of front end 

suitable for car radio or as a general purpose tuner for use 
with Amplifier. 

TELESCOPIC 
AERIAL For portable, ear radio or 

transmitter. Chrome -plated - 
six section» extends from 71 to 4710. 

Hole in bottom for 6BA screw. 7/6 

TOGGLE SWITCH 
3 amp 250v. with fixing 
ring. 116 each 16/- dos 

Rod Thermostats. As rmally used In water heaters, 2 
lengths loin. and 18in. 12/8 each. 

18 amp Ivory Sockets. Unewltched, 3/6 each, switched 4/6 
each. 
16 amp Ebro Switch. Made by Burgess this le standard, 
15 amp on/off, 2/6 each, 27/- dozen. 

Beeekablelmpalse Counter. 24 volt operated and each impulse 
moves one digit and the instrument le resettable by push 
button. Ideal for any counting operations, 49/6. 

A New denies to Readers. A bulletin bringing news of new 
lines, special snipe and "too few to advertise" lines will be 
posted to subscriber during first week of each month. 
The bulletin will be called "Advance Advert News" and 
the Subscription le 12/- per year. Subscribers will also 
receive our completed 1971 catalogue when this le published. 

ELECTRONICS (CROYDON) LTD 
Dept. WW, 266 London Road, Croydon CRO-2TH 

Also 102/3 Tamworth Road, Croydon 

www.americanradiohistory.com
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BI-PAK=LOW COST I.C's 
BI-PAK Semiconductors now offer you the largest and moral 
popular range of LC'c available at these EXCLUSIVE LOW 
PRICES. TTL Digital 74N Series fully coded, brand new. 
Dual in -line plastic 14 and 16 pin packages. 

BI -PAH Sim. De.eriptian 
Order No. Type 
BP00 7400N Quad 2 -Input NAND GATE . 

BP01 7401N Quad 2 -Input NAND Gate -OPEN 
COLLECTOR .. .. .. 

BP02 7402 Quadruple 2 -Input NOR GATE 
BP04 7404N HEX INVERTER .. .. 
BP10 7410N Triple 3 -Input NAND GATE 
BP20 7420N Dual 4 -Input NAND GATE .. 
BP30 7430N Single 8 -Input NAND GATE .. 
10P40 7440N Dual 4 -Input BUFFER GATE .. 
BP41 7441AN BCD to decimal decoder and NIT 

ßP42 7442N BCD to decimal decode (TTL O/P) 
BP30 7450M Dual 2 -Input NAND/OR/NOT GATE 

-expandable .. .. .. 
BPS3 7453N Expandable 4 -Wide 2 -Input NAND/ 

OR/NOT GATE .. .. .. 
BP60 740N Dual 4 -Input -expandable .. .. 
BP70 7470N Single JK Flip -Flop -edge triggered 
BP72 7472N Single Rooter Blare JK Flip -Flop .. 
BP73 7473N Dual Master Slave JK Flip -Flop .. 
BP74 7474N Dual D Flip -Flop .. .. .. 
BP76 7475N Quad Notable Latch .. .. 
BP76 7476N Dual Master Slave Flip -Flop with 

preset and clear . .. .. 
BP83 7483N Four Bit Binary Adder .. .. 
BP90 7490N BCD Decade Counter .. .. 
BP92 7492N Divide by 12 4 Bit binary counter.. 
BP93 7493N Divide by 16 4 Bit binary counter.. 
BP94 7494N Dual Entry 4 Bit Shift Register .. 
B P95 7495N 4 Bit Up -Down Shift Register .. 
B P90 7496N 6 Bit shift register .. .. . . 

Price and qty. pricer 
1-24 25-99 100 up 

6/6 5/6 4/6 

6/6 
6/6 
6/6 
6/6 
6/6 
6/6 
6/6 

5/6 
5/6 
5/6 
5/6 
5/6 
5/6 
5/6 

4/6 
4/6 
4/6 
4/6 
4/6 
4/6 
4/6 

22/6 20/- 17/6 
22/6 20/- 17/6 

6/6 5/8 4/6 

6/6 
6/6 
91- 
9/- 

10/- 
10/- 
11/- 

11/- 
26/- 
22/6 
22/8 
22/6 
22/6 
22/8 
24/- 

5/8 
518 
81- 
8/- 
9l- 
9l- 

10/- 

10/ - 
22/6 
20/- 
20/- 
20/- 
20/- 
20/- 
21/- 

4/6 
416 
7/- 
71- 
8/6 
8/8 
9/6 

9/6 
20/- 
17/6 
17/6 
17/6 
1716 
17/6 
18/6 

Data are available for the above Series of Integrated Circuits in booklet form. 
Price 2/8 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional unite and 
part functional but classed as out of spec. from the manufacturers' very rigid 
specification.. Ideal for learning about LC's and experimental work, on testing 
some will be found perfect. 
PAIL No. PAM No. PAX No. 
U11300 - 6 x 740N 10/- 1.7I042 - 6 x 7442N 10/- 111080 - 6 x 7480N 10/- 
ULC01 - 5 x 7401N 10/- UIC50 = 5 x 7450N 10/- 131082 -6 x 7482N 10/- 
U1402 -5 x 7402N 10/- 117051 -5 x 7461N 10/- U1C83 = 5 x 7483N 10/- 
11003 - 5 x 7403N 10/- 111060 -5 x 7460N 10/- UIC86 = 6 x 7486N 101- 
U0004 -6 x 7404N 10/- 131070 = 5 x 7470N 101- U1090 = 6 x 7490N 101- 
U1005 -S x 7405N 10/- 17I072 = 6 x 7472N 10/- 111C92 = 6 x 7492N 10/- 
irIClO -5 x 741031 10/- UIC73 -6 x 7473N 10/- 131093 = 6 x 7493N 10/- 
111020 -5 x 7429N 10/- 171074 = 6 x 7474N 10/- U1094 = 6 x 7494N 10/- 
111040 - 5 x 7440N 10/- 171073 = 6 x 7475N 10/- 131096 - 5 x 7495N 10/- 
UI041 - 5 x 7441AN 10/- 17IC76 = 6 x 7476N 10/- 17I086 = 6 x 7496N 101 - 

PAR No. UICX1 = 20 x Aeeorted 74'n 30/ - 
Packe cannot be split but 20 assorted piecee (our mix) de available ae PAK UICX1 
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. 

BRAND NEW. FULL TO MANUFACTURERS' Price each 
SPECIFICATION 1-24 26-99 100 up 

BP709 Operational. Amplifier, dual -in -line 14 pin pack- 
age - 5N72709 and similar to MIC709 and ZLD7990 10/6 9/- 8/ - 

This Is a high performance operational amplifier with high impedance differential 
input. and low impedance output. 

BI-PAK WAREHOUSE CLEARANCE 

Over I Million Semiconductors must be sold. 
Order any or all of these. Bargain "SALE" PAKS 

Listed Below "NOW" 
UNSORTED,UNTESTED/UNCODED/UNBEATABLE VALUE 

PAK. Price 
Order No. Qty. Description per PAK 
SAl 150 Germ. Trans PNP Mixed lots 10/- 
8A2 200 Germ. & 80. Alloy Trans. PNP 10/- 
8A3 100 Germ. A.F. Trans. 300mW PNP 10/- 
SA4 200 80. Alloy Low gain switching Tram. PNP 10/- 
SA5 100 SW planar plastic tram. PNP 10/ - 
SAO 100 Sil. plastic planar tram. NPN 101- 
SA7 100 SIL. planar Trans. TOS plastic NPN 80mW 20/- 
BA8 100 Sil. planar tram. T018 plastic NPN 500mW 20/- 
5A9 100 811. planar trans. plastic NPN med. & high gain 20/ - 

DIODES 
8B1 200 GERM. Diodes Gen.P 10/- 5B2 200 GERM. Gold Bonded 10/- ßB3 200 lid. Switching Diodes 60mA 10/= 
ßB4 200 Bit. Oen.P. Diodes 200ºsÁ 
SB3 30 SII. & Germ. Mixed Diodes 10/ - 
The following are all new and Fully Tested Transistor Packs. 
ST1 60 PNP Trane. Mixed all coded Germ 
ST2 40 NPN Germ. To -6 20339 Eqvt. 2M1302 AC127 
8T3 40 PNP Germ. AF 20371B 0071-72 type 
ST4 30 PNP Germ. VHF-20407L=AF117-00170 

uncoded 
ST5 30 PNP Metal Alloy VHF 800m/es Trans. 
13T6 40 PNP/NPN Assorted Trans. all coded 
ST7 40 DI374 BF Trans. Eqvt. ASY62 0044/45 
ST8 40 2N706 NPN Switching 811. Tram 
8T9 30 2N708 NPN SII. Tram 
8T10 30 BSY28 NPN SII. Tram 

2313703 PNP SD. Trans 
T1648= 2N2368 NPN 400m/cs 

ST11 26 
8TI2 25 
0113 25 SE/2N3646 NPN TO -18 plastic 360m/cs 
ST14 40 283010 SS. Alloy Trans. PNP TOS /- 
WHEN ORDERING PLEASE MENTION PAK. ORDER NO. IN ALL CASES. 
CLUBS, SCHOOLS A OTHER ORGANISATIONS REQUIRING LARGER 
QUANTITIES (100 MIN.; 100 MIN. ST1 to 8T14; 1,000 MIN. SA1 to SB6) 
MAY SUBMIT THEIR OFFERS NOT LATER THAN 1st FEBRUARY, 1971. 

20/- 
201- 

20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
201- 

/ - 

VALUE ALL THE WAY 
QUALITY -TESTED PAKS 

6 Matched Trans. 0044/46/81/81D 10/- 
S0 Red Spot AF Trans. PNP 10/- 

10/- 
10/- 
10/- 
10/- 
10/- 
10/- 

3 200 Mc/s Sil. Trans. NPN BSY26/27 10/- 
3 Zoner Diodes 1W 33V 5% rol 10/- 
4 High Current Trans. 0042 Eqvt 10/- 
2 Power Transistors 1 0026 1 0035 10/- 
5 Silicon Recta. 400 PIV 250mA 10/- 
4 0075 Transistors 10/- 
1 Power Trane. 0020 100V 10/ 

10 0A202 Sil. Diodes Sub -min. 10/- 
2 Low Noise Tram. NPN 231929/30 10/- 
1 Sil. Trans. NPN VCB 100 ZT86 10/ - 

et Diodes 10/- 
4 0072 Translators 10/- 
4 0077 Tra oistore 10/- 
4 811. Recta. 400 PIV 500mA 10!- 
5 GET884 Trans. Egvt. OC44 10/- 
5 GET883 Trans. Eqvt. 0045 10(- 
3 2N708 811. Trans. 300Mc/s NPN 10/- 
3 GT31 LF Low Noise Germ Tenso 10/- 
6 IN914 Sil. Diodes 76 PIV 76mA 10/- 
8 OA92 Germ. Diodes Sub -min. I/469 10/- 
3 NPN Germ. Trans. NKT773 Eqvt 10/- 
2 0022 Power Trans. Germ 10/- 
2 0025 Power Trans. Germ 10/- 
4 AC128 Trane. PNP High Gain 10/- 
4 ACI27/128 Comp. pair PNP/NPN 10/- 
3 2311307 PNP Switching Trans. 10/- 
7 13(162H Germ. Diodes Eqvt. 0A71 10/- 
3 AF116 Type Trans. 10/- 

10!- 
101- 
10/- 
101- 
10/- 
10/- 
10!- 
10! - 

Ili White Spot RF Trans. PNP 
3 Silicon Recta. 3A 100-400 PIV 
2 10 A Silicon Recta. 100 PIV 
2 001 140 Trans. NPN Switching 
1 12 A SCR 100 PIV 
9 Sil. Trans. 28303 PNP 

12 Assorted Germ. Diodes Marked 
4 AC126 Germ. PNP Trane 
4 Silicon Recta. 100 PIV 760mA 
3 AF117 Trans. 
7 0081 Type Trans. 
3 00171 Trans 
6 2312926 811. Epoxy Trans 
7 0071 Type Trane. 
2 28701 80. Trans. Texas 10,/- 
2 10 A 60 PIV SB. Bents,I840R 10/- 
3 BC108 Sil. NPN High Gain Trans- 10/- 
1 2N910 NPN S0. Trans. VCB 10 10/- 
2 1000 PIV Bil. Rect. 1.6 A 853310 ÁP 10/- 
3 B8Y96A 80. Trane. NPN 20Mc/s 10/- 
3 00200 Sil. Trans. 10/- 
2 GET880 Low Noise Germ. Tram.... 10/- 
1 AF139 PNP High Freq. Trans. 10/- 
3 NPN Trans. 1 ST141 and 2 8T140 10/- 
4 Madt'a 2 MAT100 and 2 MAT120 10/- 
3 Madt's 2 MAT101 and 1 MAT121 10/- 
4 0044 Germ. Trans. AF 10/- 
3 AC127 NPN Germ. Trans. 10/- 
1 2M3906 811. PNP Trans. Motorola 10/- 
2 EMI. Power Recta. BYZ13 15/- 
1 Sil. Power Trans. NPN 10Mc/s 

TR201A 15/- 
3 2MI132 PNP Epitaxlal Planar 811 10/- 
3 2N697 Epitaxial Planar Trans. 811 15/ 
4 Germ. Power Trans. Eqvt. 0016 15/- 
1 Unliunction Trans. 2312646 15i- 
2 Sil. Trane. 20Mc/e 00Vch ZT83/84 15/- 

20 NKT Tram. AF, RF, VHF, Coded -I- 
Eqvt. List 10'- 

2 2N2712 S8. Epoxy Planar HFE226 151- 
8 BYIOO Type Oil. Recto 20/- 

23 811. and Germ. Trans. Mixed, all 
marked, New 30/ - 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED In Every Pak, or money back. 

Pak No. 
171 120 Glace Sob -min. General Purpose Germanium Diode... 10/- 
112 60 Mixed Germanium Transistors AF/RF 10/- 
133 75 Germanium Gold Bonded Diodes elm. 0A5, OA47.... 10/- 
U4 40 Germanium Translators like 0081, A13128 10/- 
115 60 200mA Sub -min. 811. Diodes 10/- 
U6 30 S Wcon Planar Translators NPN elm. BSY96A, 231708.. 10/- 
177 18 SWcun Rectifiers Top -Hat 750mA up to 1,000V 10/- 
18 515-2111. Planar Diodes 250mA OA/200/202 10/- 
879 20 Mixed Volts 1 watt Zener Doles 10/- 
1311 25 PNP 98bon Planar Transistors TO -5 stn. 2N1132 10/- 
U12 silicon Rectifiers EPDXY BY126/127 10/- 
U13 30 PNP-NPN 88. Transistors 0020Ç'& 28104 10/- 
1114 150 Mixed Silicon and Germanium Dbdee 10/- 
1316 25 NPN Silicon Planar Trapeietors TO -6 elm. 211897 10/- 
U15 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/- 
137 30 Germanium PNP AF Transistors TO -5 Ilke ACT 17-22 10/- 
1718 8 6 -Amp Si1conRectifiers BYZ13 Type up to 600 PIT 10/- 
1719 25 Silicon NPN Transistors Ake B01Ó8 

- 10/- 
87'.0 12 1.3 -amp Silicon Rectifiers Top -Hat up to 1,000 PIT 10/- 
1121 30 A.F. Germanium alloy Translators 20300 Series & 0071 10/- 
1323 SQ Madt's like MAT Series PNP Transistors 101- 
U24 20 Germanium lamp Rectifiers 03M up to 90 PIT 10/- 
1725 25 3001,./. NPN Silicon Translators 2M708, BSY27 10/- 
U26 30 Fast Switching Silicon Diodes See IN914 Micro -min 10/- 
U28 Experimenters' Assortment of Integrated Circuits, untested 

Gates, FOp-Flope, Registers, etc., 8 Assorted Places 20/- 
U29 10 1 amp SCR's TO.S can up to 600 PIV ORSI/26.800... 20/- 
U30 15 Plastie Moon Planar trans. NPN 2N2924-2162928.... 10/- 
U31 20 SU.Planar NPN trans. low noise Amp 2113707 10/- 
1332 26 Zeoer diode. 400mal DO7 case mixed Volts, 3-18 10/- 
1733 16 Plastie case 1 amp Silicon rectifiers 1314000 serie 10í- 
1734 30 80. PNP alloy trans. TO -5 BCY26, 28302/4 10/- 
17311 25 814 Planar trans. PNP T0.18 2312908 1Q/ - 
U36 26 80. Planar NPN trans. T03 BFY60/51/62 10/- 
U37 80 80. alloy trans. 80.2 PNP, 00200 28322 10/- 
U38 20 Fast Switching Sil. trans. NPN, 40Mc/s 2N3011 10/- 
U39 30 RF Germ. PNP trans. 2311303/6 TO -5 10/- 
040 10 Deal trans. 8 lead TO -5 2N2060 10/- 
1141 25 RF Germ. trans. TO -1 0045 N$T72 10/- 
U42 10 VHF Germ. PNP trans. TO -1 NKT667 AF117 10/- 
1543 25 Bil. trans. Plastic TO -18 AP BC113d14 10/- 
1744 20 811. trans. Plastic TO -5 ß0116-116 10/ - 

Code Noe. mentioned above are given as a guide to the type of device In 
the Pak. The devices themselves are normally unmarked. 

One 10/- Pack of your 
FREE owe choice free with FREE 

orden valued £4 or over. 

NEW LOW PRICE TESTED S.C.R's 
IA :1A 7A 16A ;NIA 

(T0-5 (TO.66 (TO -48 (T0.413 
case) case) Cabe) case) 

PIT each each each each PIT each 
o 4/100 

5/- 6/6 10/6 12/6 50 23/- 
2(00 7/- 7/8 11/8 15/- 100 28/ - 
coo 

10//8 11/6 15/6 
18/8 200 35/- 

8(10 12/6 14/- 18/- 30/- 00 
80/- 
sm- 

SIL,RECTS.TESTED 
NV 750mA 3A luA 30A 

50 1/- 2/9 4/3 9/6 
100 1/3 3/3 4/615/- 
200 1/9 4/- 4/920/- 
300 2/3 4/6 8/822/- 
400 2/6 5/6 7/825/- 0 63/- 6/- 8/830/- 00 3/3 8/9 9/-87/- 
8003/6 7/811/-40/- 

1000 5/- 9/312/850/- 
1200 6/8 11/8 15/- 

2A POTTED BRIDGE RECTIFIERS. 2oov.10/- 6011V ..15/_ 0u0V..20/- 

DIACS 
FOR USN WITH TRIMS 

BR100 7/6 each 

PRINTED CIRCUITS 
EX -COMPUTER 
Packed with semiconductors and com- 
ponente. 10 board. give a guaranteed 
30 trans. and 30 diodes. 
Our price 10 boards 10/-. Plu. 2/- P. & P. 
100 boards £3, plus 6/- P. & P. 

TRIACS 
VIIOM 2A 0A 10A 

(TO- (TO- (TO- 
)) 66) 48) 

100 14/- 15/- 22/8 
200 17/6 20/- 28/- 
400 

Blocking 
35/ 

king lt - 
age in either direction. 

SILICON DIAC 
For ose with Trines 

BRIM) 7/8 each 

DUAL -IN -LIME LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets for use with 
Dual -in -Line Integrated Circuits. 

Price each 
Order No. 1-24 25-99 100 up 
T8014 14 pin type 7/6 6/- 5/3 T8016í6 pin type 10/- 8/6 7/9 

CADMIUM CELLS FET'S 
2N 3819 .... 7/- 

ORP12 8/6 2N 3820 ....201- 
ORP60, ORP61 8/- ea. MPF106 .... 8/ - 

PHOTO TRANS. IBY1:10 
Oul'71 Type 8/6 

4/ - 

LUCAS 85A SIL. RECTS. 
Branded. 400 PIV. 
Special Price, stud type, 
flying lead ... .22/6 each 

UNIJUNCTION 
UT46. Egvt. 2N2641,. 
Eqvt. T1ß43. BEN3000 
5/6 each; 26-99 4/- 
100 up 4/-. 

AP239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& OSO. UP TO 900 
MHZ. USE AS RE- 
P LAC &MEN T FOR 
AF139-AP180 O 1110's 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: 1.24 7/6 
each. 25.99 8/9 each. 
100+ 6/- each. 

EX -EQUIPMENT 
MOLLARD AF 117 

TRANSISTORS 

Large can 4 lead Type. 
Leads cut short but t-ll 
usable. Real value at 
15 for 10/-. 

SIL. O.P. DIODES 
300mW 30..10/- 
40PIV(Min.) 100.. 30/ - 
Bub -Min. 500.. £5 
Full Tested 1,000.. £9 
Ideal for Organ Builders. 

ADI6I NPN 

AD 162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS 
OF GERM. POWER 

TRANSISTORS 
OUR LOWEST PRICE 
OF 12/6 PER PAIR 

HIGH POWER SILI- 
CON PLANAR TRAN- 
SISTORS. TO -3. 
FERRANTI ZT1487 

VCB60 leflA 
NPN 

IT, IM/cs 
VCE40 Ptot, 75W 
VEI78 hFEl15-45 
P RIPE 15/- EACH. 

1N3055112 NPN- 
OUR PRICE 12/6 EA. 

FULL RANGE OF 
ZENER DIODES 

VOLTAGE RANGE 
2-83V, 4 OsnV (DO -7 tae) 2/6 ea. 10V (Top - 
Hat) 3/6 ea. 10W 030- 
10 Stud) 5/- ea. All fully 

and 0% toi. 
marked. !Mate voltage 
required. 

NPN SILICON PLANAR 
130107/8/9, 2/- each; 
50-92, 1/10; 100 up, 
1/8 each; 1,00 off, 
1/6 each.Fully tented 
and coded TO -18 cane. 

TRANSISTOR EQVT. 
BOOK. A complete cross 
reference and equivalent 
book for European, 
American and Japanese 
Transistors. Exclusive to 
BI-PAK 15/-e ach 

SILICON HIGH VOL- 
TAISE RECTIFIERS 

10 -Amp 3-K.V. 3000 
P.L.V.) Stud Type with 
Flying Leads..16/-each 

* GIRO No. 
388-7006 * 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 

Pak No. EQVT. 
TI 8 20371A 0071 
T2 8 20374 0078 
T9 8 203744A OCBID 
T4 8 20381A 0081 
T6 8 20382T 0082 
TO 8 213344 0044 
T7 8 2G345A 0045 
18 8 20378 0078 
T9 820399A 2N1302 
TIO 8 20417 AF117 

All 10/- each pack. 

Please send all orders direct to our warehouse and despatch department. 
Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order 10/-. Cash with order please. BY RETURN POSTAL SERVICE 

BI-PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

2N2060 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 5/ - 
each. 

120 VCB NIXIE DRIVER 
TRANSISTOR. Sim 
118X21 A C407, 2N1893 
FULLY TESTED AND 
CODED ND120. 1-24 
3/6 each. To -5 NPN., 
2, up 3/- each. 

KING OF THE PAKS BI-PAK GUARANTEE SATISFACTION OR MONEY BACK 
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VALVES GI`;oo7 
7/- 

C34114 7/- 
CV'40)510/- 

,«l 9/6 CV4024 6/- 
A('T!I 5001- CV4025 7/- 
4 R1'3, 16:- CV4011 7/- 
A >tat 10- CV4033 7/- 
l'"(I'1 001- C\'404412/- 

/9 5n- CV414510/- 
I4 CV454690/- 

11' 20 - CA 49451218 
CG1.51 10/- C5406217/8 

15'- CV4n11430/- 
\:: 95'- cl 3u 121 

l'(:+ 80:- DAI'111 4'8 
\':I 501- DAP91i 716 
\:II:. 801- 11I'90 20/- 

. v3 4110 - DIST:I 
C3:+,:1300 - 1,900/- 
5:;7z 651- nt.rl0 6/8 

)+:4 £6 II1:'l'211 216 rV4 50:- I:1.1'22 
u% 42, 45'-' 1101- 
1/V429 350/- DIï123 
1 \ 4s' 261- 110/- 
113 1 14 1 00/- IlET24 
('\'I:'`; 501 - 

Icy D Iî C25 15/- 
'\'15Y, UFO1 4/- 

1,1'061801- I'96 0 

1'V i:'21i 65'- 
1 1116 6/- 
1/ H77 4/9 

....,'-.-132;6 1,E22 7/9 
111191 6/- 

3501- 11B02 9/- 
0V2312 35/- D696 7/9 
(T Ps, 10/- 141,00 25/- 
1/24...,410/- DL92 6/3 1'34'I' 10.94 819 
('.V40'15 8/- 14L96 7/9 
CV4"'ei 18!- 1)1.411) 25/- 

DL916 30/- 
01.619 30/- 
1/Y86 6/ - 
DY 87 818 
1/Y802 12/6 
F.88041 12/- 
13180P 17/6 
E 182CC 22/6 
11810F 50/- 
EA BC80 

8/6 
EAF42 101- 
E414806 

17/6 
1:891 31- 
E13033 8/6 
E8041 10/6 
E13C90 4/9 
12B1280 7/6 
EBF83 91- 
E B1/89 6/6 
F.8L21 12/- 
1111L31 27/6 
12Uti40 1716 
ECC70 15/- 
E(.3081 8/- 
ECC82 5/9 
F1CC83 6/3 
ECC85 6/- 
E0088 7/6 
ECF80 6/6 
ECF82 6/6 
EC1122 25/- 
¡30833 11/6 
r:0H42 131- 
E01181 5/9 
1.01183 8/8 
ECL80 7/- 
ECL82 7/- 
ECL83 10/3 

ECL86 9/- 
ECLL800 

36/- 
EF9 201- 
EF37A 7/- 
EF39 8/- 
E9.41 12/6 
EF50 5/- 
EF52 261- 
EF80 4/6 
EF88 6/6 
31E89 5/6 
EF91 3/6 
61E92 218 
EF98 15/0 
EF183 816 
EF184 7/- 
4.11304 21/- 
EFP60 10/- 
EH90 716 
EL33 12/6 
EL34 10/6 
EL36 9/3 
EL'38 25/- 
EL41 11/- 
12L42 11/6 
EL81 91- 
EL84 4/9 
EL85 7/9 
EL86 8/3 
EL90 6/3 
EL95 71 - 
ELM 24/- 
EL820 81- 
EL821 7/6 
EL822 18/- 
ELL80 20/- 
EM34 18/- 
EM80 7/6 
E5181 12/6 
EM84 7/8 

EN32 25/- 
EY51 7/6 
EY81 71- 
EY83 818 
E184 9/- 
2186 7/- 
EZ40 9/- 
EZ41 9/6 
EZ80 5/8 
EZ81 5/6 
GTE175 

27/6 
GT1C 57/6 
01.120 1001- 
01321 100/- 
GY501 15/- 
(1230 10/- 
0232 10/- 
41234 11/- 
GZ37 15/- 
H63 18/- 
11L41DD 

1316 
KTB 35/- 
K T61 22/6 
KT68 30/- 
KT67 45/- 
KT81(7C5) 

22/6 
KT88 34/- 
KTW6I12/8 
KTW62 

12/6 
M505 600/- 
M513 6001- 
ME140025/- 
ME150125/- 
ML4 17/6 
N37 17/8 
N78 191- 
PC86 11/8 

PC88 11/8 
PC97 8/9 
PC900 8/6 
PCC84 6/6 
PCC85 8/- 
PC089 10/6 
PCC189 10/6 
PCF80 6/9 
PCF86 9/- 
PCF200161- 
PCF2Ol 15/6 
PCF80015/- 
PCF801 9/9 
PCF802 9/9 
PCF80613/- 
PCH2O0 

/6 
PCL82 17/9 
PCL83 10/3 
PCL84 8/6 
PCL85 9/3 
PCL86 9/3 
PD500 29/- 
PENB4 20/- 
PEN45DD 

12/- 
PFL200 

14/- 
PL36 10/9 
PL81 9/8 
PL82 8/6 
PL84 7,- 
PL508 291- 
PL509 29/- 
PL802 16/6 
PT13 15/- 
PX4 24/- 
PX25 27/6 
PY3'2 10/9 
PY33 10/9 
PY81 5/9 

PY82 5/8 
PY83 71- 
PY500 18/6' 
PY800 9/6 
PY801 9/6 
PZ30 10/- 
QF41 400/- 
QQV02/6 

45/- 
QQV03110 

27/8 
QQV03/20 

1051- 
QQVo4/15 

105/- 
QQV06-404 

100/- 
QQV06/40 

90/- 
QQV5/10 

70/- 
Q870/20 5/8 
Q875/20 5/6 
Q875/6020/- 

Q883/3 7/3 
Q892/10 4/- 
Q895/10 5/6 
Q8108/4151- 

Q8150115 
81- 

Q8150/30 
6/- 

Q9150/36 
20/- 

Q6150/45 
20/- 

Q8150/80 

Q81209 7/3 

QV03-13 
12/- 

QV04-712/8 
Q1/05-25 91- 
Q V06-20/8 

QY3-125 
180/- 

R10 15/- 
1t17 81- 
E18 7/6 
219 719 
ROS/1250 

120/- 
R05/500 

80/- 
91142 32/8 
811E12 £8 
1130 40/- 
8130P 40/- 
8P41 6/6 
8E61 6/6 
ST V280/40 

25/ - 
ST V280/80 

8i7215012/8 
8U21504 

12/6 
T41 17/6 
TD03-5 

1101- 
TD03-10 

110/- 
T1141 351- 
T240 40/- 
U19 351- 
U24 24/- 
U26 15/6 
U28 15/6 

U37 20/- 
17191 13/9 
17404 7/6 
U801 23/6 
UABC80 8/8 
17AF42 10/6 
UB041 9/3 
UCH42 10/8 
UCH81 71- 
UCL82 7/6 
UCL83 11/6 
UL41 12/- 
UL84 7/- 
UU8 21/- 
171.17 21/- 
17178 211- 
UY41 8/6 
UY85 6/6 
VL.963130/- 
VP4B 25/- 
V R105/30 

6/8 
VR150/30 

61- 
W81M 12/6 
X148/100 

3001- 
X121/3200 

Z66 llb/- 
2319 25/- 
2759 30/- 
2800 20/- 
2801 30/- 
2803U 151- 
0A2 6/3 
OB2 6/- 
024 4/6 
1B3GT 7/3 
1Z2 25/- 
2C39A 140/- 

2C43 70/- 
2D21 6/6 
2E26 20/- 
2E25 160/- 
3A/167M 

80/- 
SA5 20/- 
32'24 29/- 
313240M 

110/- 
3B24151 

110/- 
31328 40/- 
3024 60/- 
3045 85/- 
3221A 35/- 
3E29 70/- 
4035 300/- 
4E2125013 

240/- 
4X1504 

95/- 
4X150D 

200/- 
4X25013 

180/- 
5B/25451 

371- 
5B/255M 

87/8 
5022 320/- 
5R4GY 10/6 
5U40 5/6 
5V40 81- 
5Y 301' 6/6 
5240 7/- 
6/30L2 15/- 
64 K5 5/- 
64 K6 12/6 
BALI 8!- 
BAM6 3/6 

SANS 10/- 
6AQ4 41- 
64Q5 6/3 
6486 6/- 
6.4437 112 - 
SATO 5/8 
6AU5GT 

201- 
6240 20/- 
6846 8/- 
6BE8 5/- 
61126 9/- 
611.113 9/- 
6BK4 21/8 
6BN6 7/6 
8BQ7A 7/- 
61327 17/- 
613128 12/8 
131187 25/- 
BBWB 14/6 
6Bti7 13/- 
604 5/- 
60136 5/- 
60060 24/- 
60116 7/6 
6CL8 8/6 
60W4 13/6 6 D 151- 
613 K6 9/- 
61'23 16/- 
6E32 219 
6F33 19/6 
6J50 4/- 
616 3/6 
13.170 8/- 
6K6GT 8/ 6 K7 2/- 
6K8 2/9 
BK80 8/- 
BLBG 7/9 

6L6WOB 
17!8 

6F25 22/8 
ßQ70 6/- 
68Q7M 7/6 
6807 8/- 
08J7M 71- 
89L7GT 8/- 
68N7GT 5/8 
6Vß0 4/6 
6X4 4/8 
6X50 4/6 
787 7/6 
705 22/6 
706 15/- 
7117 6/6 

7Y41 
45/- 

1418/6 9 
11123 70/- 
12AC6 10/- 
12ÁD6 111- 
12AE612AT8 

49/196 

12AT7 6/- 
12AU7 5/9 
124x7 6/8 
1216A6 6;- 
12BE6 6/3 
12E1 20/- 
12K7GT 7/- 
12K80T 8/- 
12Q70T 13/- 
13E1 190/- 
20E4 20/- 
2481 110/- 
26Z4 6/3 
25Z50T 8/- 
2526GT 8/6 
27311 72/6 
30015 15/- 

30C17 181- 8684 15/- 
30F5 17/- 875A 67/8 
3OFLI 15/- 9314 72/6 
30L15 17/- 954 5/3 
30L17 17/- 955 3/- 
30P4 22/6 2050 17/6 
30P19 15/- 5644 40/- 
30 PL1 18/- 5651 7/3 
30PL1318/6 5614 8/- 
30 PLI4 15/- 5672 71- 
35L6 9/- 5687 11:0- 
35 LfiGT 9/- 5691 25/- 
35 W4 4/6 5694 30/- 
35240T 8/8 5702 15/- 
5005 6/3 5749 UV - 
500060 5763 12/- 

31/- 5784 35/- 
80 7/6 5842 65/- 
8541 25/- 5876 60/- 
8542 7/3 5879 22/6 
90AG 45/- 5893 150/- 
90A 45/- 5899 10/- 
9001 12/- 5902 171- 
9000 25/- 5963 101- 
901.7V 25/- 6057 10/- 
150E52 11/6 6058 10/- 
15023 ' 8/6 6059 18/- 
7054 10/- 5960 81- 
723A/B 6061 12/- 

120/- 6062 14/- 
735A 240/- 6063 71- "1 9/8 6064 7/- 
803 35/- 6065 91- 
807 9/- 6067 10/- 
811 85/- 6072 12/ 

813U8A 6080 25/- 
1801- 6111 1216 

029B 60/-6146 
27/6 

7475 14/- 
8334 £17 9003 9/- 
837 1718 9004 2/8 

Transistors 
Iriill 29121:415 

I:! 3,- 20416 616 
1<1l, 8- 20417 48 
INI:',L 28 25247 5- 

:Cln 1216 ACI07 7:6 
.'.1:381 5/- AC127 5 - 
21.352 6,'- A0128 5 - 

AUYI9 5/- 
4CY20 418 
ACY21 4/6 
41/1 -lo 10/-ADl6l 

7/8 
AF114 8'6 
AFI15 8'- 
AF111) 8'5 
AF 117 5/- 
13C107 218 

BCI08 2l8 
130109 218 
BCY72 3/6 
BYIl1U 3/6 
BFY50 4/8 
BFY51 41- 
DD00S 3/- 
0 ET571 5/- 
UET875 5/- 
NKT211 

NKT214 3/- 
N KT216 7/6 
NKT217 8/- 
N KT218 

22/6 
N KT403 

15/- 
N KT404 

12/6 
NKT713 5/- 

OA85 
0A91 
OC16 
0019 
0020 
0024 
0025 
0026 
OC'28 
0029 

2/6 
1/8 
8/8 
7/6 

19/6 
10/- 

7/6 
5/- 

12/8 
12/6 

OC35 
0C44 
0045 
0071 
0072 
0074 
0075 
0076 
0077 
0078 

10/- 
3/6 
3/- 
03/- 

8/- 
5/- 
5/- 
8/- 
4/- 4- 

0001 OC81 5/- 
00810 4/- 
0081M 4/- 
00811361 3/6 
0082 5I- 
00,821) 3/- 
0083 5/- 
0084 5/- 
00169 4/- 
00170 5/- 

00171 6/- 
00200 7/6 
OCP71 19/8 
OKPl2 10/- 
87(642 7/8 
18202 4/6 
20302 4/6 
2N3055 15/- 
2N3707 3/- 
2N3710 2/6 

2N4058 3/6 
2514286 3/6 
2N4.28/) 3/9 

Tubes 
1CP31 322/6 
2AP1 801- 
343P1 80/- 
3P1 40/ - 

Valves tested and released to A.R.R. specification II required. 

3E01 657- 
3 FP7 29/ - 
SO PI 40/- 
5BP1 801- 
5CP1 55/- 
51411 35/- 
98 L 80/- 
880 200/- 
ACR22 80/ - 

VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16A WELLFIELD 

ROAD, LONDON, S.W.16 

C27A 180/- 
CV960 76/- 
0V966 35/- 
(3371526 65/- 
0%9587 65 1- 

CV i588 35/- 
D113/91 £7 
E4504/B/16 

78/- 

ECR30 601- 
E01135 60/- 
09 I/ 80/- 
096, 80/- 
09L 80/- 
VCR97 45/- 
VCR138801- 
VCRI'38A 

801- 

VCR139 A 
60'- 

VCR516 
801- 

VCR517A 
48/- 

VCR5178 
481- 

VCR517C 
46/ - 

Express postage 9d. per valve. 
Over £5 postage free. 
Tel. 01-769 0199/1649, 

Open to callers 
Mon. to Sat., 9 a.m.-5.30 p.m. 

Closed Sat., 1-2.30 p.m. 
Complete range of TV Tubes 

available from 24.5.0. 

11 SEND FOR LIST OF 6,000 TYPES VALVES, TUBES & TRANSISTORS 
Manufacturers and Export enquiries welcomed 

LATEST RELEASE OF 

RCA COMMUNICATION RECEIVERS AR88 

BRAND NEW and in original cases-A.C. mains input. 110V 
or 250V. Freq. in 6 bands 535 Kc/s -32 Mc/s. Output impedance 
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O., 
11.F. tone control, R.F. & A.F. variable controls. Price £87'50 
each, carr. £2. 
Same model as above: Fully Recond. by M.O.D. 05 ea., or sec. 
hand cond. (guaranteed working order) from £45 to £60, carr. £2. 

*SET OF VALVES: new, £3-50 a set, post 37p; SPEAKERS: 
new, £3 each, post 50p. *HEADPHONES: new, £1.25 a pair, 
600 ohms impedance. Post 25p. 

AR88 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil- 
lator coil L55. Price 50p each, post 13p. RF Coils 13 & 14; 17 & 
18; 23 & 24; and 27 and 28. Price 63p each. 13p post. By-pass 
Capacitor K.98034-1, 3 x 0.05 mfd. and M.980344, 3 x 0.01 mfd., 
3 for 50p, post 13p. Trimmers 95534-502, 2-20 p.f. Box of 3, 50p, 
post 13p. Block Condenser, 3 x 4 mfd., 600 v., £2 each, 20p post. 
Output transformers 901666-501 £1.37 each, 20p post. 

Available with Receiver only. 

FOR EXPORT ONLY 

BRITISH & AMERICAN 
COMMUNICATION EQUIPMENT 

VRC.19X Trans-ceiver, 150-170Mc/s, 2 Channel, 20 Watts, Output 12/24V d.c. 
operation. General Electric Transmitter, 410-419Mc/s, thin line tropo scatter 
system, with antennae. W.S. Type 88, Crystal controlled, 40-48 Mc/s. W.S. Type 
HF -156, Mk. II, Crystal controlled, 2.5-7.5 Mc/s. W.S. Type 62, tunable, 1.5-12 
Mc/s. C.44, Mk. II, Radio Telephone, Single Channel, 70-85 Mc/s, 50 watts, 
output, 230V. a.c. input. G.E.C. Progress Line Tx Type DO36, 144-174 Mc/s, 
50 watt, narrow band width. A.C. input 115V. BC -640 Tx, 100-156 Mc/s, 50 
watt output, 110V or 230V input. STC Tx/Rx Type 9X, TR1985; RT1986; 
TR1987 and TRI998, 100-156 Mc/s. TRC-1 Tx/Rx, Types T.14 and R.19, 
1,M 60-90 Mc/s. With associated equipment available. Redifon GR410 Tx/Rx, 
SSB, 1.5-20 Mc/s. Sun -Air Tx/Rx Type T -10-R. Collins Tx/Rx/Type 18S4A. 
Collins Tx/Rx Type ARC -27, 200-400 Mc/s, 28V d.c. With associated equipment 
available. ARC -5; ARC -3; and ARC -2 Tx/Rx. BC -375; 433G; 348; 718; 458; 
455 Tx/Rx. Directional Finding Equipment CRD.6 and FRD.2 complete 
Sets available and spares. Complete system with full set of Manuals. 

MARCONI SIGNAL GENERATOR TYPE TF -144G: Freq. 
85 Kc/s-25Mc/s in 8 ranges. Incremental: ± 1% at 1Mc/s. Output: 
continuously variable 1 microvolt to 1 volt. Output Impedance: 
1 microvolt to 100 millivolts, 10 ohms 100mV - 1 volt - 52.5 ohms. 
Internal Modulation: 400c/s sinewave 75% depth. External Modu- 
lation: Direct or via internal amplifier. A.C. mains 200/250V, 
40-100c/s. Consumption approx. 40 watts. Measurements 29 x 
12f x 10 in. Secondhand condition. £25 each, carr. £1.50. 

TRIPLETT SIGNAL GENERATOR Model 1632: Contains an R.F. 
Oscillator calibrated in 10 fundamental bands, covering a freq. of 100 Kc/s - 
120 Mc/s. Also a buffer amplifier and modulator stage, a metering system, 
crystal Oscillator stage, and a self-contained Heterodyne Detector. The wide 
frequency range covers broadcast, standard short-wave, T.V. and FM channels. 
Operates 115V a.c. 50/60 c/s. Output Meter 0-0.3 V. Controls: Ext. Mod.; 
Int. Mod.; CW; Het. Det.; Xtal.; AFO/put; RF Level; 0/put Units; and 
0/put Multiplier. Slow and Fast motion dial. Price £12.50 very good second- 
hand cond.; or £1550 "as new" cond. Carr. 75p. 

If wishing to toll at Stores, please telephone 
for appointment. W. MILLS 3-B TRULOCK ROAD, LONDON. N17 OPG 

Phone: 01-808-9213 

www.americanradiohistory.com
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APPOINTMENT ONLY 

SOLARTRON PULSE GENERATOR GP1101.2: Period -2 microsecs to 
100 msec; Pulse Duration -1 microsec to 100 msec; Delay time -1 microsec 
to 10 msec. All continuously variable in 5 ranges with fine control. Accuracy 
±10%. Pulse Amplitude -0.5V -100V. Accuracy ±10 % continuously variable 
in 4 ranges with fine control. Double Pulses; Pre -Pulse; Triggering; Square 
Wave 0/put; Squaring Amplifier. Input -100-250V, 50-60 c/s. New condition 
with Manual. Price: £85 each + £125 carr. 

USM-24C OSCILLOSCOPE: 3 in. oscilloscope with 2c/s to 10Mc/s 
vertical response, and 8c/s to 800Kc/s horizontal response. Sensitivity 50 mv. 
rms/inch. Triggered sweep, built-in trigger pulses and markers. Mains input 
115V, 50c/s. Complete with all leads, probes and circuit diagram. £4250 
each, carr. £2. 

OS -46/U OSCILLOSCOPE: A general purpose oscilloscope suitable for 
measuring signals from 0-1000V d.c. to over 50,000 c.p.s. (Further details 
on request, S.A.E.) £35 each, carr. £1.50. 

TYPE 13A OSCILLOSCOPE: 100/250V. a.c. Time base 2c/s-750Kc/s. 
Bandwidth up to 5Mc/s. Calibration Markers 100Kc/s and ).Kc/s. Double 
Beam tube. Reliable general purpose scope. £22.50 each, carr. £1.50. 

SIGNAL GENERATOR TS-510A/U: (Hewlett Packard). A general- 
purpose signal generator designed to furnish signals with a very low spurious 
energy content, suitable for alignment of narrow -band amplitude modulated 
receivers. It may be amplitude modulated by internally generated sine waves or 
by externally applied sine waves or pulses. Freq. Range -10-420 Mc/s in 5 
bands, +0.5% accuracy. Emission -AM, CW, Pulse. 0/put Voltage -0.1V - 
0.5V, calibrated ±2 db accuracy. Modulation -Internal 400, 1000 c/s (0- 
90%). Built-in Crystal calibrator (1, 5 Mc/s). Price: £150 each, complete 
with transit case, manual and all leads; OR £125 each, Sig. Gen. only. Carr. 
both types £2. 

SIGNAL GENERATOR TS-403B/U (or URM-61A): (Hewlett Packard). 
A portable, self-contained, general-purpose test equipment designed for use 
with radio and radar receivers and for other applications requiring small 
amounts of RF power such as measuring standing -wave ratios, antenna and 
transmission line characteristics, conversion gain, etc. Both the output freq. 
and power are indicated on direct -reading dials. 115V, AC, 50 cis. Freq.- 
1800-4000 Mc/s. CW, FM, Modulated Pulse -40-4000 pulses per sec. Pulse 
Width -0.5-10 microsecs. Timing-Undelayed or delayed from 3-300 micro - 
secs from external or internal pulse. 0/put-1 milliwatt max., 0 to -127 db 
variable. 0/put Impedance -50 G. Price: £120 each + £2 carr. 

SIGNAL GENERATOR TYPE 902: (P.R.D.). A portable, general-purpose, 
broadband, microwave signal generator designed for testing and maintenance 
of aircraft radio and radar receivers in the SHF band. The RF output level is 
regulated by a variable attenuator calibrated in dbm. The frequency dial is 
calibrated in Mc/s. Provision is made for external modulation. Power Supply - 
115V, ±10% A.C., 50 c/s. Freq.-3650-7300 Mc/s. Internal Transmission- 
CW, Pulse, FM. External Transmission -Square Wave, Pulse. Power 0/put- 
0.2 milliwatts. 0/put Attenuator: -7 to -127 dbm. Load -50 G. Price: 
£135 each + £2 carr. 

TEST SET TS -147C: Combined signal generator, frequency meter and 
power meter for 8500-9600 Mc/s. CW or FM signals of known freq. and power 
or measurement of same. Signal Generator: 0/put -7 to -85 dbm. Trans- 
mission -FM, PM, CW. Sweep Rate -0-6 Mc/s per microsec. Deviation -0- 
40 Mc/s per sec. Phase Range -3-50 microsec. Pulse Repetition Rate -to 
4000 pulses per sec. RF Trigger for Sawtooth Sweep -5-500 watts peak. 
0.2-6 microsec. duration, 0.5 microsec pulse rise time. Video Trigger for 
Sawtooth Sweep -Positive polarity, 10-50V peak. 0.5-20 microsec duration at 
10% max. amplitude, less than 0.5 microsec rise time between 90% and 10% 
max. amplitude points. Frequency Meter: Freq. 8470-9360 Mc/s. Accuracy - 
+2.5 Mc/s per sec. absolute, + 1.0 Mc/s per sec. for freq. increments of less 
than 60 Mc/s relative, +1.0 Mc/s per sec. at 9310 Mc/s per sec. calibration 
point. Accuracy measured at 25° C and 60 humidity. Power Meter: Input: + 7 
to + 30 dbm. Output -7 to - 85 dbm. Price: £75 each + £1 carr. 

SIGNAL GENERATOR TS-418/URM49: Covers 400-1000 Mc/s range. 
CW, Pulse or AM emission. Power Range -0-120 dbm. Price: £105 each 
+ £125 carr. 

SIGNAL GENERATOR TS-419/URM64: Freq. 900-2100 Mc/s. CW or 
Pulse emission. Accuracy-freq. ± 1%. Power - 2 db. Price: £125 each 
+ £125 carr. 

TELEMETRY AUDIO OSCILLATOR TYPE 200T: (Hewlett Packard). 
Freq.- 250 c/s -100 Kc/s. 5 over -lapping bands. High stability. 0/put 160 mw 
or 10V into 600 11 Price: £65 each + £125 carr. 

SIGNAL GENERATOR TS-497B/URR: (Boonton). Freq. 2-400 Mc/s in 
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s 
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier. 
0/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 50lì. 
Price: £85 each + £1.50 carr. 

FREQUENCY METER TS -74 (same TS -174): Heterodyne crystal con- 
trolled. Freq. 20-280 Mc/s. Accuracy .05%. Sensitivity 20 mV. Internal Mod. 
at 1000 c/s. Power Supply -batteries 6V and 135V. Complete with calibration 
book. (Manufactured for M.O.D. by Telemax. "As new" in cartons.) £75 each. 
Fully stabilised Power Supply available at extra cost £7.50 each. Carr £1.50. 

CT.54 VALVE VOLTMETER: Portable battery operated. In strong metal 
case with full operating instructions. 2.4V -480V. A.C. or D.C. in 6 Ranges, 
1 n to 10Megn in 5 Rangea. Indicated on 4in. scale meter. Complete with probe, 
excellent condition. £12.50, cart. 75p. 

ROTARY CONVERTERS: Type 8a, 24 v D.C., 115 v A.C. @ 1.8 amps, 
400 c/s 3 phase, £6.50 each, post 50p. 24 v D.C. input, 175 v D.C. @ 40mA. 
output, £1.25 each, post 20p. 
CONDENSERS: 40 mfd, 440 v A.C. wkg. £5 each, 50p post. 30 mfd 600 v wkg. 
d.c., £3.50 each, post 50p. 15 mfd 330 v a.c., wkg., 75p each, post 25p. 10 mfd 
1000 v. 63p each, post 13p. 10 mfd 600 v. 43p each, 25p post. 8 mfd 2500 v. £5 
each, carr. 63p. 8 mfd 1200 v. 63p each, post 20p. 8 mfd 600 v. 43p each, post 15p 
4 mfd. 3000 v. wkg. £3 each, post 37p. 4 mfd 2000 v:2 each, post 25p. ¡4 mfd 
600 v., 2 for £1. 025 mfd, 2Kv, 20p each, post IOp. 0.01 mfd MICA 2.5Kv. £1 
for 5, post 10p. Capacitor 0.125 mfd, 27,000 v. wkg. £3.75 each, 50p post. 
TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec. 
6,000 ohms. Price £1.25, post 25p. 
SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts!£2.50 each. 
post 30p. 

CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £250 each, carr. 75p. 

OHMITE VARIABLE RESISTOR: 5 ohms, 5} amps; or 2.6 ohms at 4 amps. 
Price (either type) £2 each, 25p post each. 

TX DRIVER UNIT: Freq. 100-156 Me/s. Valves 3 x 3C24's; complete with 
filament transformer 230 v. A.C. Mounted in 19ín. panel, £4.50 each, carr. 75p. 

POWER SUPPLY UNIT PN -12A: 230V a.c. input 50-60 c/s. 513V and 1025V @ 
420 mA output. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and 
10Mfd 600V. Filament Transformer 230V a.c. input. 4 Rectifying Valves type 5Z3. 
2 x 5V windings @ 3 Amps each, and 5V @ 6 Amp and 4V @ 0.25 Amp. Mounted 
on steel base 19"Wx11"Hx14"D. (All connections at the rear.) Excellent condition 
£6.50 each, carr. £1. 

AUTO TRANSFORMER: 230-115V, 50-60c/s, 1000 watts. mounted in a strong 
steel case 5" x 6¢" x 7". Bitumin impregnated. £5 each, Carr. 12/6. 230-115V, 
50-60c/s, 500 watts. 7" x 5" x 5". Mounted in steel ventilated case. £3 each, 
Carr. 50p. 
POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output. 
Wt. approx. 100 lb., £1750 each, £1.50 carr. SMOOTHING UNITS suitable 
for above £7.50 each, 75p. carr. 

MODULATOR UNIT: 50 watt, part of BC -640, complete with 2 x 811 valves, 
microphone and modulator transformers etc. £7.50 each, 75p carr. 

CANADIAN HEADSET ASSEMBLY: Moving coil headphones 100 n, with 
chamois leather earmuffs. Small hand microphone complete with switch and 
moving coil insert. New condition. Price £1.75 each, post 25p. 

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour 
green, medium persistence complete with nu -metal screen, £350 each, post 37p. 
APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mets., com- 
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 50p. 

ANTENNA WIRE: 100 ft. long. 75p + 25p post. 
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. 
£1.25, post 25p. 
VARIABLE POWER UNIT: Complete with Zenith variac 0-230V., 9 amps.; 
2) in. scale meter reading 0-250V. Unit is mounted in 19 in. rack. £15 each, 
£1.50p carr. 
AIRCRAFT SOLENOID UNIT D.P.S.T.: 24V, 200 Amps, £2 each, 25p post. 
RADAR SCANNER ASSEMBLY TYPE 122A: Complete with parabolic 
reflector, (24 in. diameter), meters, suppressors, etc. £35 each, £2 carr. 
DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, each 
0.9 ohms. Tolerance ± 1 /O £3 each, 25p post. 90 ohms per step. 10 positions, 
total value 900 ohms. 3 Gang. Tolerance ± 1% £35.0 each, post 25p. 

MARCONI DEVIATION TEST SET TF -934: 2.5-100Mc/s (can be extended 
up to 500Mc/s on Harmonics). Dev. Range 0-75Kc/s in modulation range 50c/s- 
15Kc/s. 100/250V. a.c. £45 each, £1.50 carr. 
CRYSTAL TEST SET TYPE 193: Used for checking crystals in freq. range 
3000-10,000Kc/s. Mains 230V, 50c/s. Measures crystal current under oscillatory 
conditions and the equivalent parallel resistance. Crystal freq. can be tested in 
conjunction with a freq. meter. £1250 each, £1 carr. 
LEDEX SWITCHING UNIT: 2 ledex switches, 6 Bank and 3 Bank respectively, 
6 Pos.; 1 Manual switch, 16 Bank 2 Pos. £4 each, 50p post. 

GEARED MOTOR: 24c. D.C., current 150mA, output 1 rpm, £1.50 each, 
25p post. ASSEMBLY UNIT with Letcherbar Tuning Mechanism and 
potentiometer, 3 rpm, £2 each 25p post. SYNCHROS: and other special 
purpose motors available. List 3p. 

FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters 
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2 
each, 25p post. 

COAXIAL TEST EQUIPMENT: COAXWITCH-Mnftrs. Bird Electronic 
Corp. Model 72RS; two -circuit reversing switch. 75 ohms, type "N" female 
connectors fitted to receive UG-21/U series plugs. New in ctns., £6.50 each, 
post 37p. CO -AXIAL SWITCH-Mnftrs. Transco Products Inc., Type 
M1460-22, 2 pole, 2 throw. (New) £6.50 each, post 25p. 1 pole, 4 throw, 
Type MI460-4. (New) £650 each, post 25p. 

PRD Electronic Inc. Equipment: FREQUENCY METER: Type 587-A, 
0.250-1.0 KMC/SEC. (New) £75 each, post 63p. FIXED ATTENUATOR; 
Type 130e, 2.0-10.0 KMC/SEC. (New) £5 each, post 25p. FIXED ATTENU- 
ATOR: Type 1157S-1, (new) £6 each, post 25p. 

CT.381 FREQUENCY SWEEP SIGNAL GENERATOR: 85Kc/s-30Mc/s and 
response curve indicator with 6in. CRT tube and separate power supply. Fully 
stabilised. Price and further details on request. 

CALLERS BY TELEPHONE CK ROAD, LONDON, N11 OPC W. MILLS 
3-B TRULOPhone: 

01-808 9213 

www.americanradiohistory.com
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0084 094 
00123 093 
00139 0.23 
00140 0.96 
00169 0-23 
00172 0.86 
00200 0-23 
0C201 098 
OC202 0.43 
00203 0.80 
00204 0.80 
00205 0.48 
00206 0-50 
00812 0-40 
OCP71 1.65 
ORP12 0-63 
86M1 096 
BM1036 0.50 
BT1276 0.60 
8X1/6 0-18 
U14706 096 
XZ30 095 
Y543 0-18 
Y728 0.18 
ZE12V7 09 

MATCHED TRANSISTOR BSTB:- 
LP15 (AC113 ÁC154. AC157, AÁ120). 68 
1-0081D and 2-0081, -98 
1-0044 and 2-0045, 43 
1-00820 and 2-0082, .48 Oct of 3-0083 096 
B.T.C. 1 watt Zener Diodes. 2.40., 2.70.. 3.0v., 
3.3v., 4.3v., 13v., 11v., 10v., 18 each. 

All good. are new and subject to the manufacturers' guarantee. We do not handle manufacturer.' 
seconds nor reject., which are often decribed as"new and tested" but have a limited and unreliable 
life. Business hours Mon. -Fri. 9.5.30 p.m. Bats. 9-1 p.m. Littlehampton closed Sets. 
Term. of business. Cash or cheque with order. Post/packing 0.03p per item, subject to a minimum 
of 0.09p. Orders over 5.00 sent free. All orders cleared same day by first class mail. Any parcel 
insured against damage in transit for 0.03p extra. Complete catalogue with conditions of aale 
0.07p post paid. No enquiries answered uniese B.A.E. is enclosed for reply. 

ORGAN DIVIDER BOARDS, built to high 
industrial/computer standards. 5 octave set £15, 
complete with connection data and oscillator details. 

COPPER LAMINATE PRINTED CIRCUIT 
BOARD 
84 x 54 x 1 /16 in. 2/6 sheet, 5 for 10/- 
11x6401/16 in. 3/- sheet, 4 for 10/- 
11 x 9 01/16 in. 4/- sheet, 3 for 10/- 
Offcut pack (smallest 4 x 2 in.) 10/- 300 sq. in. 

RADIATION MONITORING EQUIPMENT. Port- 
able and bench models (brand new) S.a.e. literature. 

KLYSTRON POWER SUPPLY (Solartron AS562). 
£40. Carr, 50/-. 
KLYSTRON POWER SUPPLY (Elliott PKU1). £100 

120 AMP. AUTO TRANSFORMERS. 190-270v. 
50 c/s (tapped every 5 volts). £50 ea. (Carr. by 
arrangement.) 

801A SIGNAL GENERATOR. 10-300 me/s in 
4 bands. Ext. 50 c/s -10 Kc/s. Output 200 m/v 
£50 ea. P.P. 25/-. 

HIGH SPEED MAGNETIC 
COUNTERS (4x1 x1 in.) 4 digit. 
24/48v. (state which), 6/6 ea. P.P 
1/-. 

LIQUID LEVEL DETECTOR. Detects even mildly conduc- 
tive liquids, i.e. ether, etc. N.O./N.C. Contacts fails to safe. 
£10. S.A.E. literature. 

SPEAKERS 
"E.M.I." 19x14 in. 50 watts. 8 ohm (14A/600A.) Four 

tweeters mounted across main axis. Separate "X -over" 
unit balances both bass and h.f. sections, 20 Hz. to 20,000 
He. Bass unit flux 16,500 gss. A truly magnificent system. 
£25. P.P. 50/-. 

E.M.I. 13 x 8 in. with two tweeters and cross -over. 8 or 
15 ohm. 75/-. P.P. 5/-. 

"E.M.I." 13 x 8 in. Bass Unit. 10 watts 3-8-15 ohm models 
50/- each. P.P. 5/-. 

"E.M.I." 84 in. Rd. 10 watt woofers. 8 ohm. 30/- ea 
P.P. 2/6. 

"FANE" 12 in. 20 watt. 15 ohm. (122/10A.) With integral 
tweeter. £8 ea. P.P. 7/6. 

SPEAKER SYSTEM (20x10x10 in.) Made to Spec. 
from I in. board. Finished in black leathercloth. 13x8 in. 
speaker with twin tweeters complete with "X -over" 
50 Hz. to 20,000 Hz. £7 10s. P.P. 10/-. 

EXTRACTOR FANS/BLOWERS 
"AIRMAX" 74 In. FAN. In aluminium diecast housing 

(9 in.). 240v. Brand new. £4103. P.P. 10/-. 
"PLANNAIR" 54 In. FAN. (Type 5 PL 121-122.) Diecast 

housing. 240v. Brand new. £6. P.P. 10/-. 
"SOLARTRON" TANGENTIAL BLOWERS. Overall size 

16. 51 x 34 in. Air outlet 12x14 in. 240v. Brand new. 
50/- ea. P.P. 7/6. 

BULK COMPONENT OFFER. Resistors/capacitors. All 
types and values. All new modern components. Over 500 
pieces, £2. (Trial order 100 pieces 10/-.) We are confident 
you will re -order. 

LEVEL METERS (1} x } In.) 200 micro -amp. Made In 
Germany. 15/- each. 

MICROAMMETERS (4 -in. sq. Weston). 25-0-25 micro - 
amps. 45/-. P.P. 5/, 

RELAYS H.D. 2 pole 3 way 10 amp. contacts. 12v.w. 7/6 ea. 

LIGHTWEIGHT RELAYS (with dust -proof covers) 
4 c/o contacts. 24v. 500 ohm 7/6 ea. 

PRECISION CAPACITANCE JIGS. Beautifully made 
with Moore & Wright Micrometer Gauge. Type 1 18.5 pí- 
1,220 pf. £10 ea. Type 2 9.5 pf -11.5 pf. £6 ea. 

POT CORES LA1/LA2/LA3. 10/- ea. 

71 WAY PLUG & SOCKET (Palnton Series 159). Gold 
plated contacts with hood & retaining clips. 30/- pair. 

50 WAY PLUG & SOCKET (U.C.L. miniature). Gold plated 
contacts 20/- pair. 34 way version 15/- pair. 
12 VOLT H.D. RELAYS (3x2x1 in.). 2 pole change -over 
(silver points) 8/- each, p. & p. 1 /- 
COMPUTER BOARDS 

4-OC23; 4-2N1091; 4-20302; 4-OA10. 20/- ea. 
8-0C42 (long leads); 16-0A47. 7/6 ea. 
8-DA11 A ; 14-OA47. 5/- ea. 
Bargain pack of 5 boards. Components too varied to 
enumerate. At least 100 transistors and diodes £2 lot. 

TRANSFORMERS 
L.T. TRANSFORMERS (shrouded). Prim. 200/250v. 
Sec. 20/40/60v. 2 amp. 42/6. P.P. 7/6. 
L.T. TRANSFORMERS. Prim. 200/250v. Sec. 20/40v. 
1.5 amp. 30/-. P.P. 5/-. 
"ADVANCE" CONSTANT VOLTAGE. Prim. 190/250v. 
±15%. Sec. 115v. 2,250 watts. £15 ea. P.P. 50/-. 
H.T. TRANSFORMERS. Prim. 200/240v. Sec. 300-0-300v. 
80 m/a. 6.3v. C.T. 2a. 30/- ea. P.P. 7/6. 
350-0-350v. 60 M.A. 6.3v. C.T. 2a. 20/- ea. P.P. 5/-. 
L.T. TRANSFORMER. Prim. 240v. Sec. 33-0-33v. 
5 amp. 45/-. P.P. 10/-. 
STEP DOWN TRANSFORMER. Prim. 200/240v. Sec. 
115v. 100 watts. 20/. ea. P.P. 5/-. 
L.T. TRANSFORMERS Prim. 240v. Sec. 8/12/20/25v. 
3.5 amp models 20/-; P.P. 5/6. 
L.T. TRANSFORMERS Prim. 240v. Sec 14v. 1 amp 10/ - 
ea. P.P. 2/6. 

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A C. 
86/- ea. P.P. 5/-. 
QUARTERLY ELECTRIC CHECK METERS, 40 amp 
240v. A.C., 20/- ea P.P. 5/-. 
"LONG LIFE" ELECTROLYTICS (screw terminal) 

25,000 u.f. 40v. (44x2} In.). 20/- ea. P.P. 2/6. 
10,000 u.f. 75v. (4} x 24 in.) 17/6 ea. P.P. 2/6. 
3,150 u.f. 40v. (4} x 14 in.). 15,- ea. P.P. 2/6. 

EXECUTIVE "SIXTY" AMPLIFIER. (60 w. r.m.s. Into 
8 ohm.) British designed and built. True hi-fi performance 
Built -In filters to protect speakers. Three Independently 
mixed inputs. High -Low impedance. Mic. Crystal -Ceramic - 
Magnetic Cartridge, or aux. equipment. £55. P.P. 50/- 
S.a.e. literature. 

TELEPHONE DIALS (New) 20/- ea. 
RELAYS (G.P.O. '3000'). All types. Brand 
new from 7/6 each. 10 up quotations only 
TELEPHONE EXTENSION CABLE (ex. 
G.P.O.) 3 core/cream p.v.c. 100 yd coil 40/- 
200 yd. coil 75/- P.P. 5/- coil. 
UNISELECTORS (Brand new) 25 -way 
75 ohm. 8 bank } wipe 65/-. 10 bank 
} wipe 75/-. Other types from 45/-. 

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea. 
2 make 7/6 ea. 1 make 5/- ea. Reed Switches (11 In.) 2/ - 
ea. £1 per doz. 

SUB -MINIATURE REED RELAYS (1in.x}in.). Weight 
I oe. Type 1. 960 ohm, 3/9v. 1 make. 12/6 ea. Type 2. 
1800 ohm, 3/12v. 1 make. 15/- ea. 

SILICON BRIDGES. 100 P.I.V 1 amp. (lx}x; in.), 
8/6 ea. 

"ADVANCE" VOLSTAT TRANSFORMERS. Input 
190-260v. Output 6v. R.M.S. 25 Watt. 40/- each. P.P. 5/ - 

PLUG -IN RELAYS. (Siemens-Varley) 4 c/o. 700 ohm, 
10/. ea. complete with base. (Other make -ups and coils 
available.) 

PATTRICK & KINNIE 
191 LONDON ROAD ROMFORD ESSEX 

ROMFORD 44473 RM79DD 
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STEPHE 
ELECTRONICS, 
P.O. BOX 26, 
AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS GUARANTEE Satisfaction or money refunded 
GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE 

I YEAR'S GUARANTEE ON OWN BRAND. 3 MONTHS ON OTHERS 

Ai31 10/- EF86 13/3 HL92 7/- QQVO2-6 42/- 384 71- 6CY7 18/- 
AZ50 12/- EF89 8/- HL94 8/- QQV03-10 3V4 81- 6D3 8/- 
CBL1 18/- EF91 8/6 KT66 27/8 26/- 5R4GY 111- 13006 13/8 
CBL31 
CY31 

17/- 
7/- 

EF92 
EF93 

10/- 
9/8 

KT88 
N78 

38/- 
21/- 

QV0Á19 3 12 
18/- 

5U4G 
5U4GB 

111/- 

7113 

BDK6 
BDQBB 

8/6 
12/- 

DAF91 8/8 EF94 16/8 PABC80 8/- RIO 16/- 5V40 8/- 6E184 15/- 
D2F98 8/8 EF95 1218 PC86/8 10/8 8U2150A 15/- 5Y3GT 6/- 6E28 11/- 
DF91 9/- EF183 11/3 PC95 7/8 T1'21 48/- 5Z3 9/- 6EH7 6/6 
DF98 9/- EF184 P097 8/3 TT22 50/- 5Z40T 8t- 6E37 7/- 
DK91 11/8 E280F 42/- PC900 10/3 U18/20 18/8 6/30L2 151- SEWS 12/- 
DK96 11/8 EF800 20/- PCC84 9/3 1720 18/8 BAB4 811 14/- 
DL92 7/8 EF804 20 PCC85 8/6 1325 15/- 6AF4A 6F5 8/- 
DL94 7/8 EF811 20/- PCC88 14/- 1136 15/- 6A07 79(8 6F60 
DL96 9/8 EL34 

10/6 
PCC89 12/8 U31 9/- BARS 

16/9 
6F11 8/8 

DM70 6/6 EL36 9/8 PCC189 12/8 1737 30/- 6AJ8 BF12 4/6 
DY88/7 8/- EL41 11/- PCF80 10/8 6/- 6AK5 BF13 7/- 
DY802 8/8 EL42 11/8 PCF82 10/8 1752 8/- BAKE 11/6 6F14 

11/- E551 66/- EL81 
10/- 

PCF84 9/8 1776 4/- 6213 8/6 6F15 
E88CC 8/- EL83 8/3 PCF88 12/3 1178 5/- 132.1.5 3/8 6F18 
B1301 90/- EL84 7/9 PCF200/1 16/8 17191 14/- BAMS BF22 8/8 
E180F 19/- EL85 86 PCF801 12/8 U201 7/- 62M6 4/8 61123 15/6 
EABC80 10/8 EL86 8/8 PCF802 12/8 U281 8/- 6AQ5 8/8 BF24 18/8 
EAF42 10/- E190 8/8 PCF805 18/- 11282 8/- BAQ6 

10/- 
BF25 15/- 

EBC33 111- EL91 6/- PCF800 12/8 U301 11/8 BARS 8/8 6F26 7/- 
EBC41 9/8 EL95 7/- PCF808 13/8 13403 10/- fiAR6 8/8 6F28 14/- 
EBC81 8/8 EL360 23/- PC11200 14/- U404 7/8 6A85 7/- 6F29 8/8 
EBC90 9/6 EL803 17/- PCL82 10/8 U801 20/- 62870 18/- 6F30 
EBF80 8/- EL821 11/- PCL83 12/8 1728080 10/6 OATS 9/- 6J4 9/8 
EBF83 
EBF89 

8/- 
8/- 

ELL80 
EM34 

15/- 
18- 

PCL84 
PCL85 

10/8 
10/8 

UBF89 
UBC41 

8/- 
9/9 

62176 
BAV6 

5/9 BJSGT 
637 8/8/8 

EB91 6/8 EM71 12/6 PCL86 10/8 UCC85 9/8 6BA6 9/8 BKBGT 
18/8 EC53 

EC88 
10/- 
12/- 

EM80 
EM81 

88/6 PD500 
PFL200 

30/8 
14/9 

UCH42 
1701181 

13/9 
10/9 

613116 
BBHB 8/8 

BK7 
BK8G 8/- 

EC88 12/- EM84 7/8 PL36 12/9 UCL82 10/8 BBJ6 8/4 61123 10/- 
EC90 
EC92 

6/- 
8/8 

EM87 
EN91 16/8 

PL38 
PL81 

18/- 
10/3 

UCL83 
01F41/2 

12/8 
11/- 

BBK7A 
6BL8 

10/- BK25 
6LBGT 

15/- 
9/- 

EC93 9/6 EY51 PL81A 12/8 U1'80/5 716 6BN5 8/8 617 8/8 
ECC81 8/- EY80 9/- PL82 7/3 UF89 8/8 8BN6 8/- 6118 
ECC82/3 8/6 EY81 811/- PL83 10/3 UL41 11/8 6BQ5 5/- BLD20 8/8 
ECC84/5 8/8 EY83 PL84 8/3 17184 11/- BBR7 15/- 6N70T 7/- 
ECC88 11/- EY86 PL500 18/8 111480/4 9/- 68E8 19/- 6P1 12/- 
ECF80/2 9/6 EY87 8/6 PL504 17/- 13Y41 8/- BBW6 18/6 61.25 21/- 
ECF86 11/- EY88 8/8 PL505 29/- UY85 8/9 wBW7 18/9 BP28 

17/8 ECH35 18/8 EZ35 6/8 PL508 20/- U25 15/- BBR6 6Q7 
ECH42 18/8 EZ40 9/- P1509 80/9 1726 15/- BBZ6 8/8 BR7G 
ECH81 10/3 EZ41 PL802 17/3 17191 14/6 8C4 8/- 682 8/- 
ECH83 8/- EZ80 6/8 PL805 17/3 11193 8/8 SCOOT 7/- 684A 11/6 
ECH84 
ECL80 

9/8 
8/- 

EZ81 
EZ90 

6/8 
6/- 

PY33 
PY80 

12/8 
8/8 

15301 
W729 

17/- 
11/- 

6CD8G 
6024 

28/- 
5/6 

88A7 
6807 8/8 

ECL82 9/9 08100 100/- PY81 8/8 Z759 24/8 6CA7 10,6 68J7 7/8 
ECL83 11/8 GY501 18/- PY800 8/8 022 8/6 6CBC S/6 68117 13/8 

ECL88 9/9 GZ30 7/6 PY8o1 8/3 023 9/- 6CD60A 23/- 6SL7GT 6/6 
ECL L800 80/- 0Z31 PY92 7/- OBI 8/8 6007 9/- 68N70T 8/- 
EF39 
BF80 
EF83 

10/8 
8/- 

10/- 

0Z32 
GZ33 
OZ34 

9/6 
18/- 

11/- 

PY83 
PY88 
PY500 

10/- 
8/8 

20/- 

0133 

OD3 

10/- 

6/63 / 

80E6 
6016 
BCW4 

11/- 
10/- 
12/8 

68Q7 
68137 
6T8 

87/8 

6/8 
EF85 8/3 HK90 8/8 PZ30 18/- 3Q4 8/- 6CY5 8l- 61740T 12/8 

BRAND NEW 
' SEMICON 

MANUFACTURERS' M 
2N3882 12/6 2142613 7/- 2N3708 3/6 2145267 52/6 
214404 418 2342614 13/- 2N3709 8/8 2145305 7/6 
2N896 4/- 2142846 11/6 2N3710 4/- 2N5306 8/- 
2/4897 4/- 2N2096 6/8 2E3711 4/- 2X5307 7/6 
2N598 6/- 2N2711 6/- 2E3713 30/- 2/45308 7/6 
2N699 12/8 2N2712 8/- 2E3714 85/- 2/45309 12/6 
2N706 2/6 2N2713 5/6 2E3819 7/- 2145310 86 
2147082 2/6 2N2714 8/- 2141823 22/6 2/45354 6/8 
2E708 31- 2N2855 12/8 '2313826 8/- 2N5355 5/6 
214709 12/8 2142904 7/- 2E3854 6/8 2145356 66 
2N718 5/- 2N2904A 8/- 2N384A 6/8 2375365 9/6 
2N7182 6/- 2142995 8/- 2313855 6/8 2/15366 8/8 
2N726 8/- 2N29052 9/- 331385132 6/- 2245367 11/8 
2N727 8/- 2X2906 81- 2E3856 8/- 2/45457 7/6 
214914 3/8 2N29062 6/6 22738562 7/- 28005 16/- 
314916 3/8 2312907 8/- 2N38158 5/- 28020 37/8 
214918 6/- 21429023 8/8 2N38582 8/- 28102 8/6 
2N929 4/8 2N2924 3/8 2143859 5/6 28103 6/8 
2N930 5,8 2N2925 8/8 21438592 8/8 28104 8/6 
2N987 10/8 2N2920 2N3860 81- 28501 5/6 
2N1131 618 Oreen 2/9 2143866 80/- 28502 5/8 
2X1132 6/8 Yellow 2/8 2E3877 8/- 28503 6/8 
2141302 3/6 Orange 2/6 2N38772 8/- 3N83 87/6 
2N1303 3/8 2N3011 6/- 2E3900 7/8 314128 18/6 
2N1304 4/6 2/43014 8/8 2N3900A 8/- 3N140 19/8 
2141305 4/6 2N3053 6/8 2E3901 19/8 331141 19/6 
2311306 6/- 2N3054 11/- 2X3903 7/- 3N142 19/6 
2311307 5/- 2/13055 16/- 2/43904 71- 3N143 17/6 
2301308 6/- 2N3133 6/- 2143901 7/6 314152 22/8 
2141309 6/- 2N3134 6/- 2243908 7/8 R.C.A.: 
2X1507 5/8 2N3135 6/- 2314058 5/6 40050 13/8 
2141613 6/- 2N3136 6/- 2144059 5/- 40250 10/- 
2141631 8/8 2N3340 19/6 2E4060 5/- 40251 19/8 
2N1632 8/8 2N3349 28/- 2E4061 4/6 40309 8/- 
2E1637 8/6 2N3390 7/6 2314062 4/8 40310 11/6 
2141638 7/8 2N3391 4/- 2314244 9/6 40311 9/6 
2E1639 7/8 2N33912 6/- 2N4245 8/6 40312 12/6 
2161701 32/6 2N3392 4/- 2N4254 8/8 40314 9/6 
211711 5/- 2N3393 4/- 2144255 8/8 40315 9/6 
2E1889 6/6 2N3394 4/- 2314284 8/6 40316 12/6 
2E1893 8/6 2/43402 4/6 2144285 8/8 40317 9/6 
2142147 14/8 2N3403 4/6 2314286 8/8 40319 13/6 
2N2148 12/8 2N3404 7/6 2/14287 318 40320 9/6 
2/42180 11/6 2N3405 9/- 2314288 8/8 40323 
2E21 9/8 2N3414 5/8 234289 3/8 40324 11/8 
2N21932 10/- 2143415 6/8 2/44290 8/8 40326 19/6 
2N21942 4/6 2143416 7/8 2/44291 8/8 40329 
2N2217 5/6 2143417 7/6 2X4292 2/8 40344 7/- 
3N2218 
2142219 

6/6 
8/6 

2N3439 
2N3440 

26/- 
19/6 

2145027 
2X5028 

10/8 
11/8 

40347 
40348 12/8 

2142220 5/- 2N3570 17/6 2N5029 9/6 40360 11/- 
2N2221 5/- 2N3572 17/8 2315030 8/8 40381 12/6 
2312222 6/- 2N3605 5/6 23/5172 3/- 40362 

17/8 2312287 21/6 2/43606 5/8 2N5174 10/6 40370 
2N2297 6/- 2303607 4/8 2315175 10/6 40406 14/8 
2312368 3/6 2373662 7/6 2315176 9/- 40408 
2N2369 3/6 2313863 7/8 2N52322 8/- 40467 16/6 
2N23892 4/- 2N3703 3/6 2E5245 12/6 40467A 14/8 
2142410 8/8 2N3703 4/8 2145246 12/8 404682 14/8 
2/42483 6/8 2N3704 4/6 2315249 18/8 AC107 6/- 
2/42484 6/8 2N3705 4/- 2N5249A 13/6 AC117 12/- 
2E2539 4/6 2/43708 4/6 2315265 85/- AC126 4/- 
2312540 4/6 2X3707 4/- 2N5266 56/- AC127 6/- 

DUCTORS 
ARKINGS NO REMARKED DEVICES 

6U8 7/- 
BV6GT 6/8 
6X4 5/- 
8X5GT 6/6 
6X8 11/- 
6Y6G 12/- 
7Y4 12- 
9BW6 8/8 
1002 10/- 
10131 8/- 
1012 8/- 
10F1 
10F9 10/- 
10F18 8/- 
1011 8/- 
10LD11 11/- 
1oP13 Ì1/- 
10P14 20/- 
12AB5 10/- 
12AC6 7/8 
12AD6 7/8 
12215 8/- 
12ÁQ5 8/- 
12AT8 5/- 
122116 16/- 
122V6 6/- 
12AV7 9/- 
122%7 6/- 
122Y7 13/6 
12B4A 10/- 
12BA8 8/8 
12827 6/8 
128E6 6/6 
121017 6/8 
12BY7 10/- 
12K5 10/- 
12K70T 7/- 
12Q7G 5/- 
12007 6/- 
12807 7/- 
128117 5/- 
128.17 ó/- 
128K7 8/- 
128L70T 8/- 
128N7GT 8/- 
128Q7 8/- 
128117 8/6 
1487 18/- 
2001 9/- 
2001 20/- 
20P1 10/- 
2óP3 12/- 
2óP4 20/- 
2oP5 20/- 
2505 9/- 
251.60T 7/6 
25Z40 6/- 

25ZBGT 
3025 
302E3 
30015 
30017 
30018 
30F5 
30FL1 
30FL2 
30FL13 
301114 
30L1 
30115 
30L17 
30P12 
30P18 
30P19 
3oPL1 
30PL13 
30PL14 
3523 
3525 
35135 
3505 
35135 
351.6GT 
35W4 
35Z3 
35Z4G 
35Z50T 
5025 
50135 
5005 
5OCD80 
50LBGT 
8321 
8522 
90AV 
9001 
90CV 
807 
811A 
812A 
813 
8662 
5642 
6080 
6146 
6146B 
6267 
6360 
6939 
7199 
7360 
7586 
9002 
9003 

10/- 
8/- 
8/- 

16/- 
18/- 
15/- 
17/- 
16/- 
18/6 
10/- 
16/8 
7/- 

17/- 
17/- 
18/- 
7/- 

15/- 
16/8 
18/- 
17/- 
10/- 
11/- 
18/- 
7/- 

19/6 
5/- 

11/- 

7/8 
18/- 

77/- 

36/- 
8/- 

17/8 
48/- 
12/- 

23/9/- 
30/- 
65/- 
76/- 
14/- 

27/8 
30/- 
476/8 

26/- 
42/- 
15/- 
38/- 
25/- 

6/6 
10/ - 

AC128 
ÁC154 
AC176 
AC187 
AC188 
ACY17 
ACY18 
ACY19 
ACY20 
20T21 
ACY22 
ACY28 
ACY40 
ACY41 
ACY44 
213140 
AD149 
AD150 
AD161 
ÁD162 
AF106 
AF114 
AF115 
29116 
AF117 
AF118 
ÁF119 
AF124 
ÁF125 
ÁF126 
AF127 
AF139 
ÁF178 
ÁF179 
AFI80 
22181 
ÁF186 
AF239 
22279 
ÁF280 
AFZI1 
A8Y26 
A8Y27 
ASY28 
A8Y29 
ABY36 
A8Y50 
28Y51 
Á8Y53 
Á8Y54 
A8Y82 
ASY63 
ASY72 
ABY83 
A8Y86 
A8Z20 
Á8Z21 
AUY10 
BC107 
130108 
BC109 
BC113 
BC114 

4/6 
5/- 

12/6 
7/8 
6/6 
5/- 
5,- 
5/- 

44/- 

4/- 
5/- 
81- 

11/6 
12/6 

/6 
7/0 
8/0 
5/- 
8/- 
5/- 
6/- 

12/- 
44/6 

4/- 
8/6 
7/6 
9/- 
9/- 

10/6 
8/6 

18/4 
8/8 
9/8 

12/6 
6/6 
5/- 
7/8 
58 
5/5 

5/- 
6/6 
56/- 

3/6 

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

80/- 

8/- 

6/6 
7/6 

130115 
BC116 
BC1I6A 
BC117 
BC118 
BC121 
BC122 
BC125 
BC126 
BC134 
BC140 
BC147 
BC148 
110149 
BC152 
130157 
BC158 
130159 
130160 
BC187 
BC188B 
BC168C 
BC169B 
BCI69C 
BC170 
BC171 
BC172 
Bc175 
130182 
130183 
BC184 
BC182L 
1301831 
BC184L 
130187 
BC212L 
BC213L 
BCY10 
BCY12 
BCY30 
BCY31 
BCY32a 
BCY33 
BCY34 
BCY38 
BCY39 
BCY40 
BCY42 
BCY43 
BCY54 
BCY58 
BCY59 
BCY60 
BYC70 
BCY71 
BCY72 
BYZ10 
BCZ11 
BD116 
BD121 
130123 
BD124 
1313131 

8/8 

12,7/8 
7/9 
8/8 
4/- 
4/- 

11/- 
11/- 
11/6 

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

8/8 
4/- 

12/8 

2/9 
8/- 
2/9 
3/- 
8/8 
8/8 
8/6 
68 
4/8 
4/6 
4/8 
48/8 

6/8 
48 
5/4 

6 
5/8 
5/66 

7/6 

4/8 
4/8 
8/6 
7/8 
8/- 
38/8 

46 
4/6 

19/6 
41- 
8/6 

6/8 
78 

22/8 

16/6 
12/- 
19/8 

13E1132 
BDY10 
BDYI1 
BDY17 
BDY18 
BDY19 
BDY20 
BDY38 
BDY60 
BDY61 
BDY62 
BF115 
BF117 
BF163 
BF167 
BF173 
BF177 
BF177 
BF178 
BF179 
BF180 
BF181 
BF184 
BF185 
BF194 
ßF195 
BF196 
BF197 
BF198 
BF200 
BF224 
BF225 
BF237 
BF238 
BF257 
BF22A 
BFX12 
BFX13 
BFX13 
BFX29 
BFX43 
BFX44 
BF%68 
BFR84 
BFR85 
BFR86 
139X87 
BFR88 
BFX89 
BFY10 
BFY11 
BFY17 
BFY18 
BFY19 
BFY20 
BFY21 
BFY24 
BFY25 
BFY26 
BFY29 
BFY30 
BFY41 
BFY43 

19/8 
27/8 
37/6 
37/8 
49/8 
82/6 
30/8 
19/6 
38/- 
38- 
27/6 

59/6 

5/- 
6/6 
8/8 
6/6 
714/8 

7/- 
8/6 

8/8 

6/8 
8/6 
64 
8/8 
7/4 
8/- 
8/- 

13/13 

9/6 
9/8 
4/8 
4/6 
4/8 
7/- 
7/6 
7/6 

13/6 
6/- 
7/- 
8/- 
8/- 
512/6 

66 
8/8 

6 
6/6 
6/6 

12/8 
8/8 
9/- 
5/- 
4/- 

10/- 
10/- 
10/- 
12/6 

BFY50 
BFY51 
BFY52 
BFY53 
BFY56A 
BFY75 
BFY76 
BFY77 
BFY90 
BFW58 
BFW59 
BFW60 
BP%25 
BPR29 
BPY10 
138X19 
BB%20 
B8R21 
B8X26 
138X27 
13131128 
B8%60 
B8%61 
B8R78 
B8X77 
B8%78 
B8Y10 
B8Y11 
1381,24 
B8Y25 
B8Y26 
B8Y27 
B8Y28 
B8Y29 
B8Y32 
138Y36 
B8Y37 
BS Y38 
B8Y39 
B8Y40 
BBYO1 
B8Y52 
BBY53 
B8Y54 
BSY58 
B8Y78 
B8Y79 
B8Y82 
B8Y90 
B8Y95A 
B8W41 
B8W70 
DI6P1 
DI8P2 
016P3 
D16P4 
GET102 
GETI13 
GET114 
GET118 
GET119 
CET120 
CET873 

4/6 
46 
4/8 
4/8 

11/8 
6/- 
8/8 

11/8 
13/6 
5/8 

6/- 
378/- 

/8 
7/8 

9/8 
8/8 

6 
12/8 
4/8 

6 
6/8 
5/6 
5/6 
3/- 
3/- 
3/8 

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

18/- 
9/6 

10/8 
11/6 

8/8 
5/8 
7/6 
8/- 
7/8 
St- 
13/- 
4/- 
9/- 
4/- 
4/ - 

10/13 
2/6 

SEMICONDUCTORS (continued) 
GET880 8/- NKT215 4/8 NKT781 8/- 0072 2/8 
GET887 4/- NKT218 7/8 NKT10339 8/8 0074 8/8 
GET889 4/6 NKT217 8/6 NKT10419 8/- 0075 4/6 
GET890 4/8 NKT219 6/- NKT10439 7/6 0076 4/8 
0ET896 4/8 NKT223 6/8 NKT10519 8/8 0077 6/8 
GET897 4/6 NKT224 6/- NKT20329 9/6 0078 6/- 
GET898 4/6 NKT225 4/6 NKT80111 0081 4/.- 
MAT100 8/- NKT229 8/- 16/8 OO81D 4/- 
MAT101 8/- NKT237 7/- NKT80112 0083 6/- 
MAT120 8/- NKT238 6/- 19/6 0084 
MAT121 8/- NKT240 6/8 NKT80113 00139 6/8 
31.1400 
313420 6É/6 

NKT241 
NKT242 4/8 NKT8o211/8 

00140 
00169 

8/8 
4/8 

313421 22/6 NKT243 12/6 18/8 00170 6/- 
31,1430 20/8 NKT244 8/8 NKT80212 00171 8/- 
343440 19/- NKT245 4/- 18/6 00200 8/8 
MJ480 19/8 NKT26I 4/- NKT80213 00201 9/8 
MJ481 
1311490 20/- 

NKT264 
NKT271 4/- NKT8021418/8 

00202 
00203 

9/8 
8/8 

31.1491 
3131800 43/6 

NKT272 
NKT274 4/- NKT8021516/8 

00204 
00205 

8/8 
8/8 

MJE340 
313E520 17/8 
/6 NKT275 

NKT281 
- 

NKT8021618/8 
00207 
OCP71 

12/6 
15/- 

MJE521 17/8 NKT401 17/8 18/6 P3462 4/8 
MPF102 8/8 NKT402 18/- 0020 15/- T1834 12/6 
MPF103 7/8 NKT403 16/- 0022 10/- T1843. 8/- 
MPF104 7/6 NKT404 12/6 0023 10/- T1844 2/8 
MPF105 7/8 NKT405 16/- 0024 11/8 T1845 3/6 
MP83638 6/6 NKT406 12/8 0025 10/- T1846 3/13 
NKT0013 9/6 NKT4O1 12/6 0026 6/6 T1847 3/8 
NKT124 8/8 NKT452 12/8 0028 12/8 T1846 3/6 
NKT125 6/8 NKT453 9/8 Oí.29 15/- T1849 3/8 
NKTI28 5/8 NKT803F 8/6 0035 8/- T1850 4/8 
NKT128 5/8 NKT613F 8/8 0036 12/6 T1851 3/8 
NKT135 6/8 NKT674F 8/- 0341 4/6 T1852 8/8 
NKT137 6/6 NKT877F 8/- 0042 5/- T1853 8/- 
NKT210 8/- NKT713 6/- 0044 4/- 11860 8/- 
NKT211 8/- NKT717 8/8 0045 2/6 T1861 
NKT212 8/- NKT734 6/8 0046 3,-- T1P29A 13/8 
NKT213 8/- NKT736 7/- 0070 3/- T1P311A 
NKT214 4/6 NKT773 6/- 0071 2/6 T1P31A 18/8 

DIODES & RECTIFIERS 
I14481 22119 2/- BAY38 2/8 F8T3/8 
IN914 1/6 AA129 2/- BY100 4/6 025 2/6 
I11916 1/6 AAZ13 2/- BY103 4/8 0210 2/6 
IN4007 
I8010 

4/6 
8/- 

AAZ15 
AAZI7 

2/8 
2/6 

BY122 7/6 
BY124 8/- 

029 
0A47 

21/6 

18021 4/- BA100 8/- BY128 4/- 0270 1,6 
18025 132102 4/6 BY127 4/8 0273 2/- 
1844 2/- BA110 8/8 BYR10 4/8 0279 1/9 
I8113 3/- BA115 1/8 BYZIO 7/- 0A81 fro 
18120 132114 2/6 BYZ11 6/6 0285 18 
I8121 3/6 SARIS 2/8 BYZ12 6/- 0290 1/8 
I8130 
78131 2/6 BARlß 2/8 

BYZ13 6/- 
BZY88 (Series) 

0291 
0295 1/8 

I8132 BAY18 8/8 6/6 02200 2,- 
I8940 1/8 BAY31 1/6 F8T3/4 4/6 02202 2/ - 

CATHODE RAY TUBES 
New and Budget tubes made by the leading British manufacturers. 
Guaranteed for 2 years. In the event of failure under guarantee, 
replacement is made without the usual time wasting forme and postage 
expense. 
Type 
MW36-20 
MW3S-21 
MW43-69Z CRM171 

CRM172 
MW43-80Z CRM173 
ÁW43 -80Z CME1702 

CME1703 
CME1706 
017ÁA 
0172F 

ÁW43-88 CME1705 
ÁW47-90 
ÁW47-91 
A47 14W 

A47 13W 
247-11W 
247-26W 
A47-26W/R 
250-120W/R 
AW53-80 
AW53-88 
AW59-90 
AW59-9I 
259-15W 

A47 14W 
CME1901 
CME1902 
CME1903 
C19AH 
CME1906 
CME1905 
CME1905 
CME1913R 
CME2013 

CME2101 

New 6 Budget 6 
4/10/- 
4/101- 

8/12/- 4/12/8 
6/12/- 4/12/8 

12/8 
8/12/- 4//12/8 
8/12/- 4/12/8 
8/12/- 4/12/6 
8/12/- 4/12/8 
6/12/- 4/12/8 

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

8/10/- 

7/16/- 

7/13/4 
7/18/4 
7/18/4 
7/13/4 
7/13/4 
10/6/8 
8/17/8 
8/17/8 
9/6/8 

10/17/- 
8/18/8 
8/18/8 

6/6/- 
6/6/- 

CME2303 9/11/8 7/4/- 
010E2301 
CME2302 
CME2303 9/11/8 7/4/- 

259-11W CME2305 
259-13W CME2306 18/13/- 10/19/8 
259-16W 051112306 18/18/- 10/19/8 
259-23W CME2305 12/12/- 10/10/- 
259-23W/13 12/12/- 10/10/ - 
PORTABLE BET TUBES 
180217 8/16/- 

A28 -14W 9/3/4 Not supplied 
03031801 7/15/- 
CME1602 8/-/- 

A discount of 10% is also given for the purchase of 3 or more New 
tubes at any one time. 

All types of tubes in stock. Carriage and insurance 15/-. 
TRANSISTORISED UHF TUNER UNITS 

NEW AND GUARANTEED FOR 3 MONTHS 
Complete with Aerial Socket and wires for Radio and Allied TV sets 
but can be used for most makes. 
Continuous Tuning, 90/-; Push Button, 100/-. 

SERVICE AIDS 
Switch Cleaner, 11/-; Switch Cleaner with Lubricant, 11/-; Freeza, 
12/8. P. A p. 1/6 per item. 

PLUGS 
Jack Plugs and Sockets Co -Amal Plugs 
Standard Plugs 8/10 Belling Lee (or similar type) 1/3 
Standard Sockets 2/6 Add 5d. per dos. p. & p. 

DE BANKS MAGNETIC RECORDING TAPES 
POLYESTER Spool 
Length She In. Ptioe 
Standard Play 

600 ft. 5 30/- 
850 ft. 51 12/6 

Ì20o et. 7 14/- 
Long Phy 
210 ft. 3 6/6 
450 ft. 4 8/8 

POLYESTER 81,001 
Length She 1n. Prioe 
900 ft. 5 

1200 ft. 51 
1800 ft. 7 
Double Play 
1200 ft. 5 
1800 ft. 51 
2400 ft. 7 

14/- 
17/- 
20/- 

17/8 

66/- 

EMPTY TAPE REELS 
3 M. 1,6 
4 in. 1/10 
5 in. 2/3 
55 in. 2/6 
7 in. 2/7 

P. t P. 1/6 on all orders. 

CASSETTES 
Boxed in Plastic Library Packs 

C60 10/8 

00 12/8 

ADD 5d. PER ITEM FOR POST AND PACKING FOR TERMS, CASH WITH ORDER ONLY. POST AND 

ORDERS UNDER 24 PIECES. 
PACKING PAYABLE ON ORDERS UP TO £6, AFTER 

THAT, FREE EXCEPT C.R.T.'s. 
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BI-PRE-PAK 
LIMITED 

FULLY TESTED AND MARKED 
AC1O7 15p °C170 23p 
AC126 13p OC171 23p 
AC127 17p OC200 25p 
AC128 13p 0C201 25p 
AC176 25p 2G301 13p 
ACY17 15p 2G303 13p 
BC154 25p 2N711 5Op 
8C171=BC107 13p 2N1302-3 20p 
BC172=BC108 13p 2N1304-5 25p 
BF194 15p 2N1306-7 30p 
8E274 15p 2N1308-9 35p 
AF239 37p 2N3819F.E.T. 45p 
AF188 37p Power 
AF139 37p Transistors 
BFY50 20p 0C36 37p 
BSY25 37p AD149 30p 
BSY26 13p 2S034 25p 
BSY27 13p 2N2287 75p 
BSY28 13p 2N3055 63p 
BSY29 13p Diodes 
BSY95A 13p OC20 50p 
0C41 13p 0C23 30p 
0C44 13p 0C25 25p 
0C45 13p 0C28 25p 
0071 13p 0C28 30p 
0072 13p 0C35 25p 
0073 17p AAY42 10p 
0081 13p 0A95 9p 
OC810 13p 0A79 9p 
0C139 13p 0A81 9p 
0C140 17p IN914 9p 

FREE! 
PACKS OF YOUR OWN CHOICE UP TO 

THE VALUE OF 50p WITH ORDERS 
OVER £4 

CLEARANCE LINES 
DON'T MISS THIS LAST CHANCE 

ONLY A FEW LEFT 

UHF/VHF T.V. TUNER UNITS 
TU.2 CONTAINING 2 AF186's & 2 AF178's 
PRICE 50p P&P 13p EACH UNIT 

All the units have many other components. e.g. Capacitors. 
Resistors. Coils and tuning condensers. etc. Although these 
are manufacturers rejects they are not beyond repair as has 

been proven by many of our customers. 

ALL TUNER UNITS ARE SUPPLIED 
WITH CONNECTION DATA. 

COLOUR T.V. LINE OUTPUT 
TRANSFORMERS. 

Designed to give 25 K.V. when used with PL509 and PY500 
valves. As removed from colour receivers at the facto's. 

ONLY £1 each 
post and packing 23p 

SPECIAL LINE 
1 AMP. Bridge rectifiers 

100 PIV.= 25p 400 PIV.= 33p 

t" Square. 

800 PIV. = 40p 

PAK F.3 
Complementary Set. 

NPN/PNP Germ. Trans. 

13p 
PAIR 

BUMPER BUNDLES 
these parcels contain all types of surplus electronic 
components. printed panels. switches. potentiometers. 
transistors and diodes. etc. 

2 LBS IN WEIGHT FOR £1 
Post and packing 23p 

OUR VERY POPULAR 3p TRANSISTORS 
FULLY TESTED & GUARANTEED 

TYPE "A" 
PNP Silicon 

alloy, metal T0-5 can. 

2S300 type, direct 
replacement for the 
OC200/203 range 

TYPE "B" 
PNP Silicon 

PLASTIC ENCAPSULATION. 

low voltage but good 
gain, these are of the 

2N3702/3 and 
2N4059/62 range. 

TYPE "D" 
N PN Silicon planar 

PLASTIC T0-18 CASE. 

Audio preamplifier or 
500 mV output stage. 

of the BC1 13/4/5. 
range. 

TYPE "E" 
PNP Germanium 

AF OR RE 

please state on order. 
Fully marked and tested. 

1 
SPECIAL OFFER 

GERMMNIUM BRIDGE 

RECTIFIERS 

GEX 541 FINNED THREE PHASE 
PHASE to AM 
12 AMP 74 VOLTS 

4a V OLTS 
BATTERY 

CHARGRS 
IOEA7E 

ORPOWER 
UNITS 

ONLY 

DEREDAÓP 63p 
MpK EACH 

POST & PACKING 
'.3v 

NEW TESTED & GUARANTEED PA KS 
1N4007 Sil. Rec. Diodes. 1,000 P.I.V. 

B/9 4 I amp, Plastic. 50p 

B81 10 
REED SWITCHES MIXED 
TYPES LARGE & SMALL 50p 

389 2 
5 SP5 LIGHT SENSITIVE CELLS 
LIGHT RES. 400 D DARK 1 M O 50p 

892 4 
NPN SIL TRANS. A06=BSX2U. 
2N2369. 500MHz, 360mW SOP 

893 5 
GET113 TRANS. EQUIV. TO 

ACY17-21 PNP GERM. 50p 

896 5 
'2N3136 PNP SIL. TRANS. TO -18 
HPE100-300 IC, 600mA, 200MHz 50p 

898 10 

XB112 & XB102 EQUIV. TO AC126 
AC156, OC81/2. OC71/2. NKT271, 
ETC. 

50p 

B99 200 
MIXED CAPACITORS, POST & PACKING 13p 

APPROX QUANTITY COUNTED BY WEIGHT 50p 

H4 250 
D RESISTORS. POST & PACKING 10p 

APPROX. QUANTITY COUNTED EN WEIGHT 50p 

H7 40 
WIREWOUND RESISTORS MIXED 
TYPES & VALUES. POSTAGE 7. 501 

H8 4 
BY127 Silicon Recs. 1000 P.I.V. 1 amp 
Plastic. Replaces the BY100 

50p 

H9 2 
OCP71 LIGHT SENSITIVE 
PHOTOTRANSISTORS 50p 

Return of the unbeatable P.1 Pak. 

Now greater value than ever 

Full of Short Lead Semiconductors & Electronic 
Components. approx. 170. We guarantee at least 
30 really high quality factory marked Transistors 
PNP & NPN, and a host of Diodes & Rectifiers 
mounted on Printed Circuit Panels. Identification 
Chart supplied to give some information on the 
Transistors. 

Please ask for Pak P.1. Only 50p 
10p P & P on this Pak. 

NEW UNMARKED UNTESTED PAKS 

880 

B83 
200 

B84 
100 

Dual Trans. Matched 0/P 
pairs NPN. Sil. in TO -5 can 

Trans. manufacturer's rejects all 
types NPN. PNP, Sil. and Germ. 

Silicon Diodes Do -7 glass 
equiv. to 0A200, 0A202 

886 Sil. Diodes sub. min. 
IN914 and IN916 types 

50p 

50p 

50p 

50p 

B88 
50 

Sil. Trans. NPN. PNP, equiv. to 
5Dp OC200/1. 2N706A. BSY95A. etc. 

060 7 watt Xener Diodes 
10 Mixed Voltages 50p 

Make a Rev. Counter for your Car. The 
'TACHO BLOCK'. This encapsulated block 
will turn any 0-1 mA meter into a perfectly 
linear and accurate rev. 
counter for any car. 

1 each 

H6 
`fl! 

250mW. Zoner Diodes 
DO -7 Min. Glass Type 

H10 Mixed volts, 1-1 watt Zeners. 
Top hat type 

B66 High quality Germ. Diodes. 
Min. glass type 150 

H15 
30 

Top Hat Silicon Rectifiers. 
750mA. Mixed volts 

50p 

50p 

50p 

50p 

H16 Experimenters' Pak of Integrated 
ó Circuits. Data supplied 50p 

H2O BY126/7 Type Silicon Rectifiers. 
20 1 amp plastic. Mixed volts 5 

FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE-PAK LISTS 
& SUBSTITUTION CHART 

MINIMUM ORDER 50p CASH WITH 
ORDER PLEASE. Add 5p post and packing 
per order. OVERSEAS ADD EXTRA FOR 
POSTAGE 

P.O. RELAYS 
VARIOUS CONTACTS AND 
COIL RESISTANCES. 
NO INDIVIDUAL SELECTION. 

POST & PACKING 25p 

8 for 

£1 

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS 

BI-PRE-P1AK LT DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 

TELEPHONE: SOUTHEND (0702) 46344 
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ELECTRO ALUE 
EVERYTHING BRAND NEW TO SPEC LARGE STOCKS NO SURPLUS 

BARGAINS IN NEW SEMI -CONDUCTORS 
MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS 
IN914 1/3 2N3707 2/6 40602 9/6 BC148 3/- BSX20 3/9 
1N3754 4/- 2N3708 2/6 AC107 14/6 BC149 3/- BY 164 10/- 
1N4148 1/9 2N3709 2/6 AC126 4!- BC153 7/- BY238 3/6 
1N5054 4/- 2N3710 2/6 AC127 4/- BC154 7/6 C106B1 14/6 
1S940 1/- 
2N696 3/6 
2N697 3/6 

2N3711 
2N3731 
2N3794 

2/6 
24/- 
3/- 

AC128 
AC176 
ACY22 

6/- 
6Í- 
4;6 

BC157 
BC158 
BC159 

319 
3/6 
3/9 

MCI40 
MJ480 

5/- 
21/- 

2N706 2/9 2N3819 7/- ACY40 4- BC167 2/6 M1481 27/- 
2N1131 6/3 2N3820 I2/- AD140 19/- BC168 2/3 M1491 30/- 
2NI132 6/6 2N3904 7/6 AD142 14/3 BC169 2/6 MPF102 7/6 
2N1302 4/- 2N3906 7/6 AD149 12: - BC177 6/3 N KT403 15/6 
2N1303 4/- 2N4058 4,%- ADI61/AD162 BC178 5/8 N KT405 15/- 
2N1304 4/6 2N4059 4/- (matched) I4/- BC179 6/- 0A47 1/9 
2N1305 4/6 2N4060 4/- AF 14 7/- BC' 82L 2/6 0A90 1/3 
2N1613 6/- 2N4061 4/- AF 15 7/- BCI83L 2/3 OA91 1/3 
2N1711 7/- 2N4062 4/3 AF 16 6/6 BC184L 2/6 0A95 1/3 
2N2147 19/- 2N4284 3/- AF 17 6/6 BC186 8/6 0A99 3/- 
2N2218 9/3 2N4286 3/- AF 24 7/6 BC212L 5/- 0A200 I/11 
2N2270 12/9 2N4289 3/- AF 27 7/- BC213L 5/- 0A202 2/- 2N2483 6/3 2N4291 3/- AF 39 9/6 BC214L 5/3 0071 5/6 
2N2484 9/6 
2N2646 10/9 
2N2904 II/- 
2N2924 4/- 

2N4292 
2N4410 
2N5062 
2N5I63 

3/- 
4/9 

12/3 
Si- 

AF 
AF239 
ASY26 
ASY27 

80 18'6 
9/9 
6/6 
8/3 

BCY70 
BD121 
BD123 
BD124 

4/- 
21/- 
2I/- 
20/- 

TIP3IA 
TIP32A 
TIS43 

16/- 
20/- 
10/6 

2N2925 4/6 2N5I92 25/- ASY28 6/6 BF167 8/6 ZTX300 
2N2926 2/3 2N5195 28/3 85041 I5/- BF178 10/6 ZTX301 3/66 

2N3053 5/6 2N5457 9/9 BA102 6/- BF180 12/- ZTX302 4/6 
2N3054 14/3 2N5458 9/9 BA 115 4/- BF194 7/- ZTX303 4/6 
2N3055 15/- 2N5459 9/9 BA130BA 4/6 BF195 7/6 ZTX304 6/9 
2N3325 10/9 40250 14/3 BA156 4/- BFX29 6/3 ZTX500 5/- 
2N3663 11/6 40361 12/6 BCI07 2/9 BFX84 5/9 ZTX501 5/- 
2N3702 2/6 40362 16/- BC108 2/6 BFX85 7/- ZTX502 6/- 
2N3703 2/6 40406 16/3 BC109 2/9 BFX87 5/9 ZTX503 5/- 
2N3704 2/6 40408 14/6 BC125 II/- BFX88 5/3 ZTX504 I2/- 
2N3705 2/6 40430 37/- BC126 11/- BFY50 4/6 ZTX530 5/5 
2N3706 2/6 40512 39,7- BC147 3/- BFY51 4/- ZTX531 6/9 

RESISTORS 
Code Power Tolerance Range Values I to 9 10 to 99 100 up 

available (see note below). 
C /20W 5% 8252-220K0 EI2 18 16 15 
C /8W 5% 470-3301(12 E24 23 2 1.75 
C /4W 10% 4.70-10Mí2 E12 2.5 2 1.75 
C /2W 5% 4.70-10Mí2 E24 3 23 2.25 
C W 10% 4.70-10Mí2 EI2 6 5 45 
MO /2W 2% 100-1110 E24 9 8 7 
WW W 10%±1/200 0.220-3.952 E12 1/6 all quantities 
WW 3W 5% 120-10K0 El2 1/6 all quantities 
WW 7W 5/ 120-10K12 E12 1/9 all quantities 

Codes: C = carbon film, high stability, low noise. 
MO = metal oxide, Electrosil TR5, ultra low noise. 
WW= wire wound, Plessey. 

Values: 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 

47, 56, 68, 82 and their decades. 
E24 denotes series: as EI2 plus II, 13, 16, 20, 24, 

30, 36, 43, 51, 62, 75, 91 and their decades. 

Prices are in pence each for quantities 
of the same ohmic value and power 
rating. NOT mixed values. (Ignore 
fractions of one penny on resistor order.) 

TYGAN SPEAKER MATERIAL 
7 designs, 36 X 27 in. sheets, 31/6 sheet. 
Pattern book, S.A.E. plus 6d. stamp. 

ZENER DIODES 5% full range E24 values: 
400mW: 2.7V to 30V, 3/9 each; I W: 6-8V to 82V, 
9/- each; 1.5W: 4.7V to 75V, I2/- each. 
Clip to increase 1-5W rating to 3 watts (type 
266F), 9d. 

MULLARD polyester C280 series 
250V 20%: 0.0', 0022, 0033, 0047 8d. each; 
0068, 0.1, 9d. each; 0.15, IId., 022, I/-. 
10%: 0-33, 1/5; 0 47, I/8; 0 68, 2/3; 1µF, 2/9; 
15µF, 4/2; 22uF, 4/9 

CARBON TRACK POTENTIOMETERS, 
long spindles. Double wiper ensures minimum 
noise level. 
Single gang linear 2200 to 22M52, 2/6; Single gang 
log, 4.7K12 to 22M12 2/6; Dual gang linear, 
4.7k12 to 2.2Mí2, 8/6; Dual gang log, 4-7K52 to 
22M52, 8/6; Log/antilog, 10K, 47K, 1111-2 only 8/6; 
Dual antilog, 10K only, 8/6. Any type with /A 
D.P. mains switch, extra 2/3. 
Please note: only decades of 10, 22 and 47 are 
available within ranges quoted. 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only: 1000, 
2200, 4700, I K, 2K2, 4K7, IOK, 22K, 47K, IOOK, 
220K, 470K, IM, 2M2, 5M, 10M52. Vertical or 
horizontal mounting, 1/- each. 

MULLARD SUB -MIN ELECTROLYTICS 
C426 range, axial lead . . I/3 each 
Valves (µF/V): 0.64/64; 1/40; 1'6/25; 2'5/16; 2.5/64; 
4/10; 4/40; 5/64; 6.4/6.4; 64/25; 8/4; 8/40; 10/25; 
10/16; 10/64; 12.5/25; 16/40; 20/16; 20/64; 25/64; 
25/25; 32/4; 32!10; 32/40; 32/64; 40/16; 40/23; 
50/6.4; 50/25; 50/40; 64/4; 64,110; 80,125; 80/16; 
80/25; 100/64; 125/4; 125/10; 125/16; 160/2.5; 
200/64; 200/10; 250/4¡ 320/2-5; 320/6.4; 400/4; 
500/25. 
LARGE CAPACITORS 
High ripple current types: 1000/25, 5/6; 1000/50, 
8/2; 1000/100, 16/3; 2000/25, 7/4; 2000/50, 11/4; 
2000/100, 28/9; 2500/64, 15/5; 2500/70, 19/6; 
5000/25, 12/6; 5000/50, 21/II; 5000/100, 58/3; 
10000/15, 17/-; 10000/25, 24/6; 10000/50, 44/-; 
10000/70, 61/, 

COLVERN 3 watt Wire -wound Potentiometers. 
100, 150, 2552, 500, 10012, 2500, 5005, I K, 1.5K, 
2.5K, 5K, 10K, 15K, 25K, SOK, 5/6 each. 

ENAMELLED COPPER WIRE even No. SWG 
only: 2 oz. reels: 16-22 SWG 4/3; 24-30 SWG 5/-; 
32, 34 SWG, 5/6; 36, 38 SWG, 6!3. 
4 oz. reels: 16-22 SWG only 7/6. 

COMPONENT DISCOUNTS 
10', on orders for components for LS or more. 
15°x, on orders for components for L15 or more. 
(No discount on nett items.) 

POSTAGE AND PACKING 
Free on orders over L2. 
Please add 1/6 if order is under E2. 
Overseas orders welcome: carriage and insurance 
charged at cost. 

PEAK SOUND PRODUCTS 

ENGLEFIELD 

I2--12 
AMPLIFIER 

Stereo amplifier in modular kit fou i, 12 watts per RMS 
channel into 15 a £38/9/-; 
Cabinet kit only E6. These prices nett. 
As reviewed in Hi Fi Sound and other important journals. 

BAXANDALL 
SPEAKER SYSTEM 

Designed by Peter Baxan- 
dall. Superb reproduc- 
tion for its size. Handles 
10 watts with ease. Uses 
ELAC 150 59RM109 
speaker unit. Kit E13/I2/- 
nett; built £19/8/6 nett. 

MAINLINE AMPLIFIER KITS 
RCA/SGS designed main amplifier kits. Input sensitivity 500- 
700mV for full output into 80. 
Power 

12W 
25W 
40W 
70W 

Kit price 
including components 

168/- nett 
190/- nett 
210/- nett 
252/- nett 

Suitable unreg. 
power supply kit 

92/ - 
N/A 
115/I 
138/IO 

30 WATT BAILEY AMPLIFIER PARTS 
Sensitivity 12V for full output into 80. 
Transistors and PCB for one channel E7/5/6 
Transistors and PCBs for two channels E14/I I/ - 
Capacitors and resistors (metal oxide), 40/- per channel. 
Complete unregulated power supply pack, £4/15/ - 

INTEGRATED CIRCUITS 
PLESSEY SL403A 3 watts into 7.5 ohms. Data book supplied 
FREE when two of these units are purchased. Price per unit, 
nett 42/6. 

SINCLAIR IC.10 as advertised, complete with instructions and 
applications manual 59/6 nett. 
Components pack for stereo inc. transformer, controls, etc., 
(4/15/0 nett. 

S-DeCs PUT AN END TO BIRDS NESTING 
Components just plug in -saves time -allows re -use of com- 
ponents. S -Dec (70 points), 20/-. 
Complete T -Dec, may be temperature -cycled (208 points), 50/-. 
Also µ-Decs and IC carriers. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads: 50/50, 1/9; 100/25, 1/9; 100/50, 2/6; 250/25, 2/6; 
250/50, 3/9; 
200025, 6/-. 

500/25, 3/9; 500/50, 4/6; 1000/25, 4/-; 1000/50, 6/-; 

SMALL ELECTROLYTICS 
Axial leads: 47/10, 47/25, 5/50, Ií-- each; 10/10, 10/25, 10/50, 
33/10, 50/10, 1/- each; 25/25, 25/50, 47/25, 100/10, 220/10, 1/3 
each. 

ELECTROVALUE 

CATALOGUE 
48 pages plus cover. Well printed and generously illustrated to 
show products, diagrams, etc. Crammed with thousands of items 
excellently classified for quick and easy reference. POST FREE 2/-. 
Add 4/- if required to be sent by air mail. 

ELECTROVALUE DEPT. WW.171, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, 
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 (STD 0784-3) Telex 264475 
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GARDNERS O.P. TRANSFORMERS 
Pri 10,000 0 CT. 10-60 cycles 40 M/A D.C. per half. 
Sec tapped 50, 100. 200 0 6 watts, fully shrouded. 
35/-. P. & P. 6/6. Pri 20,000 1] CT. 10-60 cycles 15 MIA 
D.C. per half. Sec tapped 10, 20, 30, 40 0.251-. P. & P. 51, 

HEAVY DUTY LT TRANSFORMERS 
By famous maker. Fully Tropicalised. Pri upped 100, 
110, 120, 200, 220, 240v. E.S. Three Separate Secondies 
27v. 9a., 9v. 9a., 3v. 9a. Plus 17-0-17v. 0.5a and 17v. 

025a. Table Top Connections. 79/6. Carr. 10/6. 

PARMEKO C CORE TRANSFORMERS 
Pri. tapped 110-200-240v. Sec. 1 250v. 197 m/a. Sec. 2 
161v. 110 m/a. Sec. 3 lS2v. 76 m/a. Sec. 4 124v. 25 m/a. 
Sec. 5 28v. 0.4e. Sec. 6 6'4v. 62e. 6.3v. 325e. 6.3v. I .4a. 

Table top connections. Size 5 x 4 x 4 ins. Brand new 
boxed. 35/-. P. & P. 7/6. Special prices for qtys. 

SPECIAL,OFFER OF PARMEKO 
NEPTUNE SERIES TRANSFORMERS 

ALL PRIMARIES TAPPED 115-230v. 
Sec. 6 3v. CT 5a. 6-3v. CT 3a. 6.3v. CT 2a. 37/6 P. & P. 5I-. 
S cc. 9-10v. 0-5e. 6 3v. 3-5e. 6.3v. 1 2e. 19/6 P. & P. 4/, 
Sec. 400-0-400v. 150 m/a. 50/- P. & P. 7/6. 
Sec. 350-0-350v. 100 m /a. 3 -8 -I2 -18v. 5a. 0.19.6 P. & P. 816. 
Sec. 6.3v. CT 5a. 6-3v. 1.2a. 6-3v. Ile. 27/6 P. & P. 5/, 
Sec. 6 3v. I -Ba. 6.3v. la. 6.3v. la. 17/6 P. & P. 316. 

Set. 295-32 5v. 32/6 P. & P. 5/, 
Sec. 4v. 0 -Se. four times. 15/- P. & P. 316. 
Sec. 6.3v. CT 0 6a. 6 3v. 0.6e. 12/6 P. & P. 3/6. 

Pri 200-220-240v. Sec. 50-0-50v. 50 MIA. 63v. la. 22/6 P. & P 

5/, Pri 230v. 42v. la. 10/6 P. & P. 3/6. 

WILLESDEN POTTED TRANSFORMER 
Pri. 10-0-200-220-240v. Sec. 2.5v 5a four times. 50/- Carr. 8/6. 

T.E.C. 240-110v. ISOLATION TRANSFORMERS 
Pri Tapped 10. 0. 200. 220. 240v. sec. Tapped 110-112.5-115v. 
Conservatively rated at 9 amps. Tropicalised open frame type. 
Terminal Board connections. Size 9 x9 x7 ins. Weight 60 lbs. 
[IS. Carr. 17/6. 

ISOLATION TRANSFORMERS 
By Magestic Winding Co. Pri 240v. Sec. 240v. Centre tapped. 
2kva. Mounted in strong metal case. Size 11 x9 x8 ins. 
Conservatively rated. 07.10.0. Carr. 30/, 

ENGLISH ELECTRIC FUSES 
Cartridge Type T.I.A.30, Class Q 30 amp and Type T.I.A.20, 
Class Q 20 amp. 25/- per dozen. P. & P. 2/6. Fusetron Edison 
Screen Type 15 amp and 20 amp. 25/- per dozen. P. & P. 2/6. 
Standard 11 ins. Type Glass Fuses. IOa., 3a. 150 M/A. 50 for 
10/6. P. & P. 1/6. 

AIR MINISTRY 2 -IN. ROUND METERS 
0-20 amps D.C. 12/6. 0-40 amps D.C. 15/-. 0-50 volt D.C. 15/, 
2/6 P. & P. 

(ELECTRONICS) LTD. 

9 & IO CHAPEL ST., LONDON, N.W.I 
01-723-7851 01-262-5125 

CURRENT RANGE OF BRAND NEW L.T. TRANS- 
FORMERS. FULLY SHROUDED ('excepted) TERMINAL 
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v 
No. Sec. Taps Amps Price Carr. 
IA 25-33-40-50 .. .. 15 E 1 0 10 0 12,6 

IB 25-33-40-50 .. . I 0 [7 12 6 9/6 
IC 25-33-40-50 .. .. 6 [6 15 0 9/6 
ID 25-33-40-50 .. .. 3 L4 0 0 7/6 
2A 4-16-24-32 .. .. 12 E7 2 6 8/6 
2B 4-16-24-32 .. .. 8 ES 7 6 8/6 
2C 4-16-24-32 .. .. 4 0 12 6 7/6 
2D 

5-30--3532 3A .. .. 40 Elf. 10 0 12/6 
38 25-30-35 .. .. 20 E10 5 0 10/6 

3C 25-30-35 .. .. 10 E7 5 0 8/6 
3D 25-30-35 .. 5 E4 2 6 7/6 
3E 25-30-35 .. 2 0 2 6 7/6 
4A 12-20-24 .. 30 [13 0 0 12/6 
48 12-20-24 ., 20 E8 5 0 9/6 
4C 12-20-24 .. 10 E4 5 0 8/6 
4D 12-20-24 .. 5 E3 12 6 7/6 

.. SA 3-12-18.. 30 E9 12 6 9/6 
SB 3-12-18.. .. 20 E7 2 6 8/6 
SC 3-12-18.. .. IO E4 5 0 7/6 
SD 3-12-18.. .. 5 E2 17 6 7/6 
6A 48-56-60 .. .. 2 0 12 6 6/6 
6B 48-56-60 .. .. I E2 12 6 6/6 

.. 7A 6-12 .. 50 L10 7 6 10/6 
7B 6-12 .. .. 20 [6 2 6 8/6 
7C 6-12 .. I 0 [3 17 6 7/6 
7D 6-12 .. .. 5 0 15 0 6/6 
8A 12-24 .. .. .. I LI 12 6 6/6 
9A 17-32 .. .. .. 8 L6 S 0 8/6 

10A 9-I5 .. .. .. 2 El 9 6 6/6 
IIA 63 .. IS [2 10 0 7/6 
12A 30-25-0-25-30.. .. 2 E3 12 6 6/6 
Note: By using the intermediate taps many other 
voltages can be obtained. 

Example: No. I .. 7-8-10-15-17-25-33-40-50v. 
No. 2 .. 4-8-12-16-20-24-32v. 
No. 5 .. 3-6-9-12-15-18v. 

AUTO TRANSFORMERS 
240v.-I10v. or 100v. Completely Shrouded fitted with 
Two -pin American Sockets or terminal blocks. Please 
state which type required. 
Type Watts Approx. Weight 

I 80 21 1b 

2 150 4 Ib 
3 300 65 Ib 

500 8f lb 

Price Corr. 
E1 19 6 5/6 
E2 12 6 6/6 
E3 12 6 6/6 
E5 2 6 8/6 

5 1000 15 Ib L7 2 6 9/6 
6 1500 25 lb E9 15 0 10/6 
7 1750 28 Ib [14 15 0 12/6 
8 2250 30 Ib £17 17 6 15/- 
Completely enclosed in beautifully finished metal case fitted 

with two 2 -pin American sockets, neon indicator, on/off switch, 
and carrying handle. 

G.P.O. L.T. SUPPLY UNIT 
Type 19. A.C. input, tapped 200-250v., 100-120v. D.C. output, 
12 or 24 volts, very conservatively rated at 3 amps. Can be 
connected to give 12 volts 6 amps. Built into strong metal 
case size 19 x 7 x 64 ins. With fitted fuses. On/off switch. 
Socket outlet. Circuit supplied, ¿7.19.6, carriage 15/-. 

AIR MINISTRY SLIDING RESISTORS 
Wire Wound single tube. I 0 12e. 15/-. P. & P. 3/, 140 I -4e. 
17/6. P. & P. 3/-. 57.20 2.8e. Adjustable metal clip type. 27/6. 
P. & P. 5/, 71.5 0 2.8e. Fixed type. 17/6. P. & P. 3/6. 1 0 12e. 
Fixed type. 7/6. P. & P. 2/6. 7580 0.7e. Twin tube 37/6. P. & P. 
6/6. 300 LSa. Right angle geared drive. 19/6. P. & P. 4:6. 
Colvern ceramic rheostats. 15000 0.18a. 7/6. P. & P. 2/6. 
15000 O.la. S/-. P. & P. 2/-. 20K inst. pots 3 ins. dia. 6/6. P. & P. 

2/6. 

ZENITH DOUBLE -WOUND VARIABLE 
TRANSFORMERS 

Input 240v., output 0-80v., 15 amps or 0-40v. 30 amps. Open - 
type slider control. Size: length 2 ft. 8 ins. x 8 ins. x 7 ins. 
[IS. Carr. 25/-. 

SPECIAL OFFER A.E.R.E. TRANSFORMERS 
Pri 205, 225, 245v. sec. 300v. 37.5 m/a. twice. 4kv. D.C. wkg. 
4v. la. 4v. 0-3a. 15/-. P. & P. 6/6. 
Pri 200, 220, 240v. sec. tapped. 370, 390, 410v. 6 m/c. C. core. 
10/-. P. & P. 3/6. 
Pri 200, 220 240v. Sec. 350-0-350v. 25m/a. 6 3v. la. 6-3v. 0.6e 
Sealed potted type. 15/-. P. & P. 4/6. 

VENNER SYNCHRONOUS BIO -DIRECTIONAL 
MOTORS 

220-240v. 50 cycles 40 r.p.m. automatically reverses wherever 
spindle stop is placed overall size 21 X 2 X lins. Spindle 
length fin. dia. 1/16th. An ideal motor for display, giving a 

forward and reverse motion. 12/6. P. & P. 2/6. 

A.C. 220-240v. Shaded Pole Motors. 1,500 r.p.m., double 
spindle. 0.9 in. and 0.6 in. overall. Size 3 x 34 x 2 in. As used in 
hot air blowers, new and boxed. 10/6. P. & P. 3/6. 

A.E.I. Adjustable Thermostats. Type TS2, stem 6 in., 
60 deg. C. contacts N.O., new and boxed. 27/6. P. & P. 3/6. 
12 in. stem. 32/6. P. & P. 4/6. 

SPECIAL OFFER OF GRESHAM CHOKES 
15H 300m/a 50 ohm. "C" Core Potted Type. 62/6. Carr. 10/, 
10H 300m/a 60 ohm. "C" Core Potted Type. 55/, Carr. 10/, 
5H 180m/a. 200 ohm. "C" Core Potted Type. 45/-. P. & P. 8/6. 

20H 350 olla. 200 ohm. "C" Core Potted Type. 69/6. Carr. 12/6. 
1H la. 15 ohm. 69/6. Carr. 15/-. 

EXIDE GLASS ACCUMULATORS 
10 Volt. 5 A.H. Size: Height 5 x 7 x 24 ins. Supplied 
brand new with charging instructions. Ideal for Emergency 
Lighting, Alarm Systems, etc. 35/- for Two, packed in 
original maker's cartons. P. & P. 10/6. One 19/6 P. & P. 

8/6. 

WEYRAD 
COILS AND I.F. TRANSFORMERS IN 

LARGE-SCALE PRODUCTION 

FOR RECEIVER MANUFACTURERS 

P.11 SERIES 10 mm. x 10 nun. x 14 mm. Ferrite cores 3 mm. 472 kc/s operation. 
Single -tuned I.F.s and Oscillator Coils. 

P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Single -tuned I.F.s and Oscillator Coils. 

T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
Double -tuned 1st and 2nd I.F.s and Single -tuned 3rd I.F. complete with 
diode and by-pass capacitor. 

These ranges are available to manufacturers in versions suitable for most of the popular 
types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 

OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 

On the most up-to-date and efficient machines backed by a skilled assembly labour force 

for all types of coils and assemblies. 

WEYRAD (ELECTRONICS) LIMITED, SCHOOL ST., WEYMOUTH, DORSET 
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AC107 371' 
ACI26 2S1' 
ACI27 13p 
ACI28 20p 
AC176 23p 
AC187 30p 
ACI88 30p 
ACYI7 29p 
ACYI8 lOp 
ACYI9 20p 
ACY20 19p 
ACY21 19p 
ACY22 19p 
ACY40 ISp 
ACY41 13p 
AD140 Up 
AD149 S7p 
ADI61 37p 
AD162 37p 
AFI14 15p 
AFII5 25p 
AF116 ISp 
AFI17 13p 
AFI18 44p 
AF124 lSp 
AF 26 17p 
AFI39 37p 
AFIB6 40p 
AF239 37p 
ASY26 15p 
ASY27 30p 
ASY28 llp 
ASY29 30p 
ASZ21 37p 
AUY10 6I.50 
BAI15BC107 

11 
Bp 

BC108 lip 
BC109 Ilp 
BC147 13p 
BC148 ISp 
BC149 ISp 
BC158 17p 
BCI69C 19p 
8C182 Iip 
BC 82L IOp 
BC183 9p 
BC183L 9p 
BCIB4 Isp 
BC184L Isp 
BC212 17p 
BC212L 11p 
BCY30 ISp 
BCY3I 48p 
B CY32 30p 
BCY33 lop 
BCY34 13p 
BCY38 30p 
BCY70 19p 
BCY71 37p 
BCY72 16p 
BD121 LI.10 
BD123 LI .10 
BDI24 61.03 
BDY20 L1.05 
BF115 2Sp 
BF163 40p 
BF167 2Sp 
B F173 30p 
BF178 Sip 
BF180 37p 
BF181 37p 
BF184 23p 
BF185 iSp 
BF194 17p 
BF195 ISp 
BF196 ISp 
BF200 3Sp 
BFXI3 ISp 
BFX29 3Ip 
BFX84 16p 
BFX85 34p 
BFX86 2Sp 
BFX87 30p 
BFX88 26p 
BFY50 23p 
BFYSI 19p 
BFY52 lop 
BFY53 16p 
BFY90 67p 
BSXI9 16p 
BSX20 16p 
BSX21 37p 
I35 Y27 20p 
BSY29 2Sp 
BSY95A ISp 
BY100 20p 
BYXIO ISp 
BYZIO 40p 
BYZI2 30p 

BYZ13 20p 
BZY88 Sp 
C3V3 Sp 
C3V6 Sp 
C3V9 3p 
C4V3 Sp 
C4V7 Sp 
C5V1 Sp 
C5V6 Sp 
C6V2 Sp 
C6VB Sp 
C7V5 Sp 
C8V2 Sp 
C9VI Sp 
CIO Sp 
CII Sp 
Cil Sp 
013 S 

C15 Sp 
C16 Sp 
C I 8 Sp 
C20 S 
C22 Sp 
C24 Sp 
C27 Sp 
C30 Sp 

MI 371 43 
1E520 73p 

MJ480 97 
M1481 LI.13 
M1490 LI -00 
M1491 L1 J5 
MPF102 43p 

MPF104 
M PF 105 
NKT124 
NKT125 
N KT 116 
NKT128 
N KT 135 
N KT 137 
NKT310 
N KT21 I 

NKT212 
N KT213 
NKT214 
NKT2I5 
NKT216 
NKT217 
NKT218 
N KT2I 9 
N KT223 
NKT224 
N KT225 
NKT229 
N KT237 
N KT138 
NKT239 
N KT240 
N KT241 
N KT242 
NKT243 
NKT244 
N KT245 
N KT261 
N KT262 
N KT264 
N KT27I 
NKT272 
N KT274 
N KT275 
N KT279A 
N KT28I 
N KT302 
N KT304 
N KT35I 
N KT40I 
N KT402 
N KT403 
N KT404 
N KT405 

np 
37p 
40p 
30p 
40p 
37p 

2.6 
31p 
13p 
25p 
ISp 

23p 
21p 
46p 
SOp 
15p 
ISp 
17p 
ISp lip 
Ì9pP 
19p 
23p 
20p 
lIp 
ISp 
S6p 
17p 
17p 
21p 
19p 
21p 
18p 
17p 
18p 
23p 
i2p 
19p 
87p 
79p 
7Sp 
71 p 
77p 
65p 
60p 
79p 

NKT420 61 .83 
NKT451 Sep 
NKT452 34p 
NKT453 Sop 
NKT603F 30p 
N KT6I3F 30p 
N KT674F 30p 
N KT676F 30p 
N KT677F 28p 
NKT7I3 29p 
NKT7I7 44p 
NKT734 26p 
NKT736 32p 
NKT773 2Sp 
N KT781 29p 
NKT10339 25p 
NKT10419 19p 

NKT10439 27p 
NKTI0519 22p 
NKT20329/ 

0013 3Ip 
NKT801 I I 67p 
NKT80112 83p 
NKT80113 LI -00 
N KT8021 I 75p 
NKT80212 73p 
NKT80213 73p 
NKT80214 7Sp 
NKT80215 73p 
NKT802I6 7Sp 
0A5 20p 
OA10 13p 
0A47 8p 
0A70 8p 
0A73 Bp 
0A79 Bp 
OW 8p 
0A85 Sp 
0A90 8p 
OA91 Bp 
0A95 8p 
0A200 10p 
0A202 10p 
OCI9 37p 
0C20 97p 
0C21 47p 
0C23 60p 
0C24 60p 
0C25 37p 
0C26 33p 
OC28 60p 
OC29 75p 
0C35 30p 
0C36 63p 
0C41 ISp 
0C42 30p 
0C44 15p 
0C45 I3p 
0071 ISp 
0072 23p 
OC75 I3p 
0076 13p 
OC77 40p 
OCB I 23p 
OCBID 20p 
OCB I Z SSp 
0082 2Sp 
00820 15p 
0083 I3p 
OC84 ISp 
0C139 ISp 
0C140 33p 
OC170 I3p 
OCI71 30p 
0C200 37p 
0C20 47p 
0C202 63p 
OC203 37p 
OC204 40p 
OC20S 6Sp 
OC206 7Sp 
0C207 7Sp 
OCP711M 47p 
ORPI2 S0p 
ORP60 60p 
ORP61 40p 
P346A 19p 
ST140 I3p 
ST141 20p 
TD716 60p 
TIP3IA 62p 
TIP32A 74p 
V405A 46p 
ZTX108 Ilp 
ZTX300 13p 
ZTX302 I8p 
ZTX303 18p 
ZTX304 17p 
ZTX314 IIp 
ZTX320 30p 
ZTX330 I8p 
ZTX500 16p 
ZTX501 16p 
ZTX502 30p 
ZTX503 17p 
ZTX504 40p 

N34A 20p 
N60 20p 
N64 20 
NB2A 47p 
N87A 23p 
N914 7p 
N4001 7p 
N4002 7p 
N4003 IOp 
N4004 IOp 
N4005 Ilp 

I N4006 15p 
1N4007 20p 
I N4148 7p 
20302 19p 
20371 ISp 
2G374 23p 
2N174 80p 
2N385A/ 
2N388A 73p 
2N404 23p 
2N696 iSp 
2N697 17p 
2N698 30p 
2N706 10p 
2N706A 12p 
2N708 16p 
2N711 37p 
2N711A 37p 
2N91 I 50p 
2N914 20p 
2N918 41p 
2N I090 30p 
2N 1091 33p 
2N1131 30p 
2N1132 30p 
2N1302 30p 
2N1303 10p 
2N1304 23p 
2N 1305 lSp 
2N1306 30p 
2N 1307 30p 
2N 1308 34p 
2N1309 31p 
2N 1507 13p 
2N1613 22p 
2N1711 2Sp 
2N2147 81p 
2N2148 63p 
2N2160 62p 
2N2368 17p 
2N2369 17p 
2N2369A lop 
2N2646 50p 
2N2904 44p 
2N2904A 49p 
2N2905 63p 
2N2905A 73p 
2N2906 44p 
2N2906A 54p 
2N2926 all 

colours IOp 
2N3053 13p 
2N3054 6Jp 
2N3055 73p 
2N3702 Ilp 
2N3703 10p 
2N3704 Ilp 
2N3705 10p 
2N3706 9p 
2N3707 1 I p 
2N3708 7p 
2N3709 9p 
2N3710 9p 

2N3819 35p 
2N3820 60p 
2N3826 30p 
2N4058 17p 
2N4060 20p 
2N4061 30p 
2N4062 IOp 
2N4284 I3p 
2N4287 I3p 
2N4289 ISp 

3N842N4871 LÌÓ 
3N 128 
3N140 
3N141 
3N152 
40250 
40309 
40310 
40312 
40320 
40360 
40361 
40362 
40406 
40407 
40408 
40409 
40468A 
40600 
40601 
40602 
40603 

69p 
76p 
73p 
86p 
SSp 
33p 
4Sp 
48p 
36p 
43p 
48p 
58p 
s6p 
39p 
Sip 
34p 
33p 
SBp 
55p 
40p 
49p 

TRIACS 
2N5756 
40486 
40430 
40432 
40512 

2.5 Amp (RMS) 400 PIV TO -5 Mod. .. 
6 Amp (RMS) 400 PIV TO -5 Mod. .. .. 
6 Amp (RMS) 400 PIV TO -66 .. 
6 Amp (RMS at 75'C Amb.) 400 PIV .. 
2.2 Amp (RMS at 25°C Amb.) 400 Ply .. 

these types hove integral triggering 
40576 15 Amp (RMS) 400 PIV TO -66 .. .. 
SC146B 10 Amp 200 PIV Plastic Flat -pack .. 
SCI46D 10 Amp 400 PIV Plastic Flat -pack .. 
ST2 Bi -lateral avalanche trigger diode .. .. 

95p 
61.20 
[I 011 

LI 50 
[I-45 

CI .70 
LI -15 
LI -75 

47p 

THY RISTO RS 
CRI/051C I Amp 50 PIV TO -5 .. .. 
CRI/401C I Amp 400 PIV TO -5 .. .. 
2N3525 5 Amp 400 PIV TO -66 
40739 10 Amp 400 PIV Stud Mounting .. [1.65 

TERMS 
Cash with order, please. 
Postage and packing: IOp inland; 24 Europe; 60p elsewhere. 
All goods guaranteed. 
ALL ORDERS DESPATCHED WITHIN ONE WORKING DAY 

OF RECEIPT 
1971 Retail Catalogue now available, Sp stamp for postage appreciated 

I ST COMPONENTS LTD 
Mail Order Dept. (WW), 7 Coptfold Road, Brentwood, Essex 

Visitors welcome at our new Retail shop -same address 

COMPONENTS 

RESISTORS -Carbon Film 
} and i watt 5°., Each Ip 
Packs of 10 (of one value/ 

wattage) .. Per pack ISp 

PRESETS-P.C. Type 0.3 watt 
Standard size .. .. .. 7p 
Sub -miniature Sp 
(Available vertical or horizontal 
mounting.) Usual values 100 ohms 

to S Meg. 

POTENTIOMETERS 
Log or Lin leu switch .. 17p 
Log or Lin DP switch .. I7p 
Log or Lin Stereo L/S SOpp 

Values: 5K IOK, 25K, 50K, IOOK, 
250K, 500K, I Meg, 2 Meg, 

CAPACITORS-Mullard Minia- 
ture Bleetrolyt e C426 series 
Mfd. Volt. Wkg. 
25 6 Bp 

10 6 6p 
20 6 
40 6 6p 
80 6 6p 

1.6 25 Bp 
6-4 25 6p 

125 25 6p 
25 25 6p 
50 25 6p 
80 25 Op 

I 40 Bp 
4 40 6p 
8 40 6p 

16 40 6p 
32 40 6p 
50 40 6p 

Mullard 
lSOv. 
Mfd. 
001 . 

0.015 . 

0.022 . 

0.033 . 

0047 . 

0-068 . 

0.1 
0.15 . 

012 . 

O-33 
0.47 . 

0.68 . 

I-0 
I .5 
21 

MetallIaed Polyester 
C280 series 

3p 

7p 
3p 
4p 
4p 
4p 
Sp 
Sp 
7p 
Bp 

lap 
14p 
10p 
24p 

M ullard Electrolytic C437 series 
Mid. Volt. Wkg. 

250 16 9p 
400 16 11p 
640 16 ISp 

1,000 16 I8p 
160 25 9p 
250 25 12p 
400 25 ISp 
640 25 I8p 
100 40 9p 
160 40 12p 
250 40 ISp 
400 40 I8p 

Mallard Sub -Miniature Ceramic 
Plate C333 series 
63 volt working. Range I.8pf to 
220pf (usual pref. values). 
Packs of 6 (any values) .. 30p 

NEONS 
Miniature neon bulbs 0 6mA 

65v. AC, 90v. DC. 
Pack of 5 for .. 30p 
Panel neon indicators mains 

voltage. Red lenses -round 
-square or arrow shaped 
faces .. .. Each 20p 

VEROBOARD 
25' x17' x015' 
2i" x 5" x015' 
2.5- x 3.75' x0.15' 
3.75"x17' x0.15' 
3.75" x 5" x0-15' 
3.75'x 3.75"x0.15" 2i' x 5" x0.1' 
2.5' x 3.75"x0.1" 
Spot face cutters 
Veropins .. Pack of 50 for 
Bargain pack. 36 sq. inches of 

various sizes 0.15' and/or 

57p 
23p 
19p 
79p 
30p 
12p 
25p 
23p 
38p 
21p 

50p 

HEATSINKS 
TO -5 (clip -on) Pack of 4 for 
FINNED type for 2 xTO-3 

ready drilled at 
FINNED type undrilled for 

plastic power at .. .. 

ISp 

43p 

34p 

BOOKS 
G.E. Transistor Manual .. LI -47 
R.C.A. Transistor Manual . LI -40 
Designers Guide to British 

Transistors (data book) .. El 15 
R.C.A. Hobby circuits manual £1.40 
110 Semiconductor Projects 

(Marston) .. L1 25 
Zener Diode Handbook 84p 
Photocel and Solarcell Hand- 

book 841' 

Thyristor (S.C.R.) Handbook L1.00 

1NNOW FROM L.S.T.-FULL SPECIFICATION 

TEXAS INDUSTRIAL INTEGRATED CIRCUITS 

AT ECONOMY PRICES. 

1-49 50-99 100+ 

SN7400N Quad 2 -input NAND `ate .. .. 31p 17p lip 
SN7401N Quad 2 -input NAND gate open 

collector .. .. .. 32p I7p 22p 
SN7402N Quad 2 -input NOR gate 31p 27p 12p 
SN7403N Quad 2 -input NOR gate open col- 

lector .. .. .. .. 3Sp 30p I3p 
SN7404N Hex Inverter .. .. .. 31p 27p lip 
5N7410N Triple 3 -input NAND gate .. .. 32p 27p 21p 
SN7413N Schmidt Trig er . .. .. .. 43p 45p Op 3Sp 
SN7420N Dual 4 -input NAND gate .. .. 32p 27p 12p 
SN7430N 8 -input AND gate .. .. .. 31p 17p ilp 
5N7440N Dual 4 -input NAND Buffer.. .. 3Ip 17p 12p 
5N7442N BCD to decimal decoder TTL output LI 11 LI 00 Up 
5N7450N Expandable Dual 2 -wide 2 -input 

AND -OR -INVERT `ate 31p 17p 12p 
5N7453N Expandable 4 -wide 2 -input AND - 

OR -INVERT gate .. .. .. 32p 17p 21p 
5N7460N Dual 4 -input expander .. .. 32p 27p lip 
5N7470N J -K Flip-flop .. .. 4Sp 40p 3Sp 
5N7472N J -K master -slave Rip -glop .. .. 4Sp 40p 3Sp 
SN7473N Dual J -K master -slave flip-flop 30p 4Sp 43p 
SN7474N Dual D -type edge -triggered flip- 

SN7475N 
SN7476N 

5N7183N 
S N7490N 
SN7492N 
SN7493N 
SN74141N 

NEW! 

SN74N SERIES TTL LOGIC 

45p 43p 
Quadruple bistable latch . 63p 60p 33p 
Dud J -K master -slave flip-flop with 

preset and clear .. 33p 30p 47p 
Four -bit binary full -adder .. .. L1.30 LI -10 LI 10 
Decade counter .. .. LI -I2 LI -00 87p 
Divide -by -12 counter .. .. LI .12 LI .00 87p 
Four -bit binary counter .. .. L1 -I1 LI.00 87p 
BCD to decimal decoder/driver 

(replaces the obsolete SN7441 AN) LI .45 LI 30 LI - IS 

MIX PRICES: Devices may be mixed to qualify for quantity 
price. Larger quantities -prices on application. 

R.C.A. 
CA3004 
CA3005 
CA301 1 

CA3013 
CA3014 
CA3018 
CA3020 
CA3028A 
CA3035 
CA3043 
CA3044 
CA3046 
CA3047 
CA3048 
CA3049 
CA3052 

LINEAR AND DIGITAL ICs 
Fairchild I.11 12-24 25 4- 
u L900 .. 40p 33p 31p 
uL914 .. 40p 3Sp 32p 
uL923 .. S3p S0p 47p 
Devices may be mixed to qualify for 

quantity price. 

LI .80 
L110p 

L Ì Ó3 
L I .2S 

8Sp 
LIJO 

73p 
LI.13 
£l .40 
LI .20 

73p 
£1.40 
£105 
LI .60 
L I .6S 

BARGAIN 
OP -A M PSI! 
LM709C 60p 

(DIL high gain 
op -amp) 

LM74ICN 93p 
equiv. SN7274IP) 

PCI006/I Multimeter 
Sensitizer Packaged 
circuit KIT includes 
all Accessories. 67.33 

G.E. (U.S.A.) 
PA230 Pre -amp .. 
PA234 I watt Amp .. 
PA237 2 watt Amp .. 
PA246 5 watt Amp 
PA424 Zero Volt Switch 

.. LI -10 

.. LI.00 

.. LI.87 

.. 61.63 
61.45 

MISC 
TH9013P Toshiba 20 watt Hybrid 

IC Amp .. .. 
ICIO Sinclair .. .. 
SL403A Plessey New Design .. 

£4.47 
£1 .73 
£112 

Millard 
TAA263 Linear Amp .. .. 7Sp 
TAA293 Gen. Purp. Amp .. LI -00 
TAA3IO Record/Playback Amp LI .30 
TAA320 NOS LF Amp .. .. 6Spp 
TAD100 IC Receiver .. LI97 
TADI 10 AM/FM Receiver .. LI .97 

ULTRASONIC TRANSDUCERS 
Operate at 40 kc/s. Can be used for remote control systems without 

cables or electronic links. 
Type 1404 transducers can 
transmit and receive. 
FREE: With each pair our 
complete transmitter and 
receiver circuit. 
PRICE LS90 

(Sold only in pairs) 

IC?R 
DDI 19 Heat sink compound -Silicone grease 
DDI70 Bargain pack of 5 I -watt Zener diodes 
DD175 4 pieces 100 PRV Rectifiers 500mA .. 
DD176 2 pieces 200 PRV Rectifiers 500mA .. 
DD177 2 pieces 400 PRV Rectifiers 500mA .. 
DDI80 Bargain Transistor pack 2 AF+RF . 

DD184 Assortment of RF, audio and power transistor solar 
cell and diode . .. . . LI .67 

DDI90 Pack of 4 assorted solar cells . .. SOp 
EP50A Solar motor (operates from 54M) .. . LI .97 
SIM Silicon Solar cell 10-16mA .. .. . 95p 
54M Silicon Solar cell 25-40mÁ . .. . LI .67 
B2M Low cost Selenium solar cell .. . 63p 
B3M Selenium cell in protective case . 7Sp 
CSI20 Cadmium Sulphide photoconductive cell . 98p 

Only part of the International Rectifier "Diamond Line" range are 
listed. Send for free catalogue or ask your local component stockist. 

. 30p 
97p 

. S0p 

. 30p 

. S0p 
57p 

ZENNER DIODES 
400mW 10°, GLASS CASE TEXAS 

152036 3.6 volt S2062 61 volt 
152039 3.9 volt S2068 6.8 volt 
152043 4-3 volt S2075 7.5 volt 
152047 4.7 volt 52082 81 volt 
152056 5.6 volt 52100 10 volt 

S2110 II volt 
PRICES: 1-24, ISp; 25-99, 11p; 100 +, 9p 

Manufacture 
IS2120 
152160 
152180 
152270 
152300 

12 volt 
16 volt 
18 volt 
27 volt 
30 volt 

ENCAPSULATED BRIDGES 
Type No. Current 
WOOS I Amp 
WO6 I Amp 

RMS Volts 
50 

600 

Price 
Sop 
6Sp 
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EXCLUSIVE DIGITAL CLOCK 
MECHAN ISM 

Made especially for Laaky's by famous 
maker 
Mains operation 
12 hour alarm 
Auto "sleep" switch 
Hours, minutes and seconds read -off 
Forward and backward time adjustment 
Silent operation synchronous motor 
Shock and vibration proof 
Bulk in alarm buuer 

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM LASKY'S 
in chassis form for you to mount in any housing that you choose. All settings 
are achieved by two dual -concentric controls at the front including: ON -OFF - 

AUTO and AUTO ALARM, "sleep" switch, 10 minute division -click" set alarm (up to 12 hour delay), 
time adjustment. Ultra simple mechanism and high quality manufacture guarantee reliable operation and 
long life. 
The sleep switch will automatically turn off any appliance -radio, N, light, etc., at any pre-set 
time up to 60 min. and in conjunction with the AUTO setting will switch on the appliance again next 
morning. 
The clock measures 4}W x 1 }H x 31D (overall from front of drum to back of switch). SPEC: 210/240V AC. 

50Hz operation; switch rating 250V. 3A. Complete with instructions. HUNDREDS OF APPLICATIONS. 
COMPLETE WITH KNOBS 

LAS KY'S PRICE £6.95 P&P18p 

LASKY'S TM5 

SPECIAL QUOTATIONS 
FOR QUANTITIES 

Another new look pocket multimeter from Lasky's providing top 
quality and value. The "slimline"' impact resistant case -size 4j -in. x 

24in. x 11in.. fitted with extra large 21in. square meter. Readability 
is superior on all low ranges: making this an excellent instrument for 
servicing transistorised equipment. Recessed click stop selection 
switch. Ohms zero adjustment. Buff finish with crystal clear meter 
cover. 

DCN: 3-15-150-300-1,200 at 5K ohmsN 
ACM: 6-30-300-800 at 2.5K ohms/V 
DC Current 0-300pA 0-300mA 
Resistance: 0-10K ohms, 0.1M ohms 
Decibels: -10dBtolBdP 
Complete with test leads, battery and instructions 

LAS KY'S PRICE £2.95 P & P 13p 

TMK 200 METER KIT 
This meter kit by TMK offers the unique opportunity of building a really first-class 
precision multimeter at a worthwhile saving in cost. The cabinet is supplied with the 
meter scale and movement mounted in position: the Model 200 also has the range 
selector in position. The highest quality components and 1% tolerance resistors are 
used throughout. Supplied complete with full constructional, circuit and operating 
instructions. 
20,000 O.P.V. Multimeter. Features 24 measurement ranges with mirror scale. 
Large 3 x tin. meter. Full scale accuracy. DCV and current: ± 2% ACV: ± 3%, resist- 
ance: ± 3%. Special 0.6V DC range for transistor circuit measurements. 

SPECIFICATION 
DCV: 0-0.6-6-30-120-600-1.200V at 20K/OPV. ACV : 0-6-30-120-600-1.200V 
at 10K/O PV. DC current: 0-0.6-6-600tnA. Resistance: 0-10K-100K-1M-1OM/ 
ohms (58 -580 -5.8K -58K at mid -scale). Capacitance: 0.002-0.2pF (AC 6V range). 
'Decibels: -20 to + 63dB. Output: 0.05pF blocking capacitor. Uses two 1.5V 
(U7 type) batteries. Black bakelite cabinet -Size 51 x 3, r Ijui i."niplcto with 
test leads. 

KIT PRICE ONLY£4.59 P&P13p 

POLY -PLANAR ELECTRO DYNAMIC 
This revolutionary idea in sound reproduction functions basically in 

a similar manner to that of the cone loudspeaker system. In place of the 
conventional paper cone is a flat, rigid plastic panel which is only a fraction 
of the depth of the equivalent cone structure. To obtain the desired acoustic 
properties the panel incorporates a combination of circular grooves. With 
a flat rectangular panel a larger piston area is also available thereby reducing 
the size compared with an equivalent cone loudspeaker. 
Power capacity: 20 watts (peak). Frequency range: 40Hz-20.000Hz. Input 
impedance: 8 ohms. Size: 111 -in. x 14j1in. z 1,1in. Weight: 9oz. 

LAS KY'S PR ICE £5.75 each £11 for 2 
P & P 20p each 

ONLY 1sin.THICK 

MIDLAND 10-406 
AM/AIRCRAFT RADIO 
The first pocket size receiver of its type allowing you to tune -in 
to the entire air communications band covered by 108-137 
MHz in addition to full AM medium wave. Intermediate 
frequencies: AM 455 KHz: VHF 10.7 mc/s. Output power; 
200mV 2}in. P.D. 8 ohm speaker. A built in ferrite rod aerial 
is provided or AM reception. The 10-406 is finished in blue 
with chrome trim, chrome telescopic antenna. Size" 61 x 31 x 11in. complete with batteries, magnetic 

earphone instructions and circuit. 

LASKY'S PRICE £8.37 P&P13p 

207 EDGWARE ROAD, LONDON, W.2. 

33 TOTTENHAM CT.RD, LONDON, W1P 9RB. 

109 FLEET STREET, LONDON, E.C.4. 

152/3 FLEET STREET, LONDON, E.C.4. 

HIGH FIDELITY AUDIO CENTRES 
42-45 TOTTENHAM CT. RD, LONDON, W1P 9RD. 
118 EDGWARE ROAD, LONDON, W.2. 

MAIL ORDERS AND CORRESPONDENCE TO 

3-15 CAVELL STREET. LONDON. El 2BN 

Wilkinsons 
for RELAYS ÁNDTYP 600E 

3000 

BUILT TO YOUR SPECIFICATION 
Contacts up to 8 changeover 

* QUICK DELIVERY 
* KEEN PRICES 

* DUST COVERS -QUOTATIONS 
BY RETURN 

UNISELECTORS AVAILABLE FROM STOCK: 3 LEVEL, 4 LEVEL, 
5 LEVEL, 8 LEVEL, II LEVEL. WRITE OR PHONE FOR DETAILS. 

"VISCONOL-CATHODRAY" CONDENSERS. .002 mfd. 15 kV, 45p; .02 mfd. 
10 kV, 50p; .025 mfd. 2.5 kV, 25p; .05 mfd. 5 kV, 45p; 0.1 mfd. 4 kV, 45p; 6 kV, 90p; 
0.5 mfd. 2.5 kV, 90p: I mfd. 2 kV, 90p. Post IOp on each. 
From Stock: P.O. Standard Equipment Racks. 6 ft. U channel sides, drilled forl9 in. 
panels. Heavy Angle Base 69.50 each. Cge. LI. 
GEARED MOTORS. I r.p.m. or 3 r.p.m. 4 watts very powerful, reversible 24v. 
A.C. [1.75, post 15p, can be operated from 230 v. with our LI Transformer. Post 25p. 
FREQUENCY METERS. 45/55 c.p.s. 230 v. A.C. 6 in. dia. flush round 610. Post 50p. 
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 2.50 v. 10 amp 
A.C. Ideal for greenhouses, etc., 61.75, post 25p. 
SUBMINIATURE MICRO SWITCHES HONEYWELL. I ISM I-TN13. 
Size .781 in. X .250 in. X .356 in. 35p each. Full details on request. Quantities available 
at low prices. 

EQUIPMENT WIRE P.V.C. covered £4 per 1,000 yds. 71.0076, 1/.024, 141.0048 
type I and 2, all colours. 14;0076 type 11, Red and Natural only £10 per 1,000 yds. 

MINIATURE BUZZERS, 12 volts, with tone adjuster 40p each as illustrated. 
Quantity Rates on request. 
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 5S. 
4 pole II way and off £5.50. 24 pole 11 way and off 610.50. 54 pole 0e "0ff £7.50. 
SINGLE FUSE HOLDERS. Belling Lee L356 one hole fixing. 15p each. 

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO RESET 800 COUNTS 
PER MINUTE. 6 Figures. General Purpose Type. 110 v. A.C. £3.25 post 15p. 

HIGH SPEED COUNTERS 
31 in. x I in. IO counts per second, 
with 4 figures. The following D.C. 
voltages are available, 6 v., 12 v., 
24 v., 50 v., or 100 v. 

Also supplied with auxiliary contacts. 
normally open 40p extra. 

L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 

Phone: 01-684 0236 Grams: WILCO CROYDON 

LOW COST I.C. PATCHBOARD 

ONLY £48 
Educational Pack 
.also available. 

HIGH RELIABILITY 

INTEGRAL CLOCK 

INPUT SWITCHES 

LOGIC INDICATORS 

14 or 16 PIN D.I.L. 

LIMROSE ELECTRONICS (WW), LYMM, CHESHIRE. 

WW -099 FOR FURTHER DETAILS 

For 
electronic 

4--- 
components 
fast... 

itt P.O. Box 427, 13-17 Epworth St., ud.ii 1n,riix London EC2P 2HA. 
Tel: 01-253 7501 Telex: 262341 

WW -100 FOR FURTHER DETAILS 
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Complete Stereo System E41 

This superb stereo system is a real price breakthrough. It camprises 
the VISCOUNT F..E.T. Mk 1 amplifier on which full details are given 
below, the famous Garrard SP 25 )including teak veneer base 
and transparent cover) with diamond cartridge or 2025 TC and the 
very successful DUO type 2 speakers 

Measuring 17;" 10;; 6 the Duo type 2 speakers are teak 
finished with matching Vynair grills. They incorporate a 3 ohm. 13' 
8" drive unit and Parasitic tweeter. Max. power handling 10 watts. 
Price 12 gns per pair plus p&p f 1.10.0. 

WITH MK II amplifier and magnetic car trudge £45 r s l 2. 10 P & P. 

/%/ 
F 

High fidelity transistor stereo amplifier employing field effect transistors. With this 

,.7h :e6w ne` .E.T. Mk I £14 .5s. plus 7/6 P. & P. feature & accompanying guaranteed specifications below, the Viscount F.E.T. vastly 
surpasses amplifiers costing far more. Size: 12)" X 6" x22" in simulated teak case. 

'BUILT & TESTED. 
Mk I1 (MAD. P.U.) £15.15.0 plus 101- p&p 
Specification same as Mk. I. but with the following 
inputs. 
Mag. P.U. CER. P.U. Tuner. Spec. on Mag. P.U.3mV(a 
1 kHz input impedance 47K. Fully equalised to within 
}. 1 dB RIAA. Signal to noise ratio -65 dB (vol. 

Specification: Output per channel 10 watts r.m.s. into 3 

ohms. Frequency bandwidth 20 Hz to 20 kHz + 

1 dB (.1, 1 watt. 
Total distortion: :i 1 kHz ta 9 watts 0.5%. 
Input sensitivities: CER. P.U. 100mV into 3 meg ohms. 

Tuner 100mV into 100K ohms. 
Tape 100mV into 100K ohms. 

Overload Factor: Better than 26 dB. 
Signal to noise ratio: 70 dB on all inputs (with vol. max). 
Controls: 6 position selector switch 13 pos. stereo & 

3 pos. mono). Separate Vol. controls for left &right 
channels. Bass ± 14 dB Cà 60 Hz. Treble (with 
D.P.S. on/off) ± 12 dB 4 10 kHz. Tape Recording 
output sockets on each channel. m;, 

Elegant Seven Mk 3 (350mW) 
i transistor fully -tunable M.W.. L.W. superhet port- 
able Set of parts. Complete with all components. 
including ready etched and drilled printed circuit 
board-back printed for foolproof construction. 
MAINS POWER PACK KIT: 9/6 extra. 
Price £5.5.0 plus 7/6 P. & P. 
Circuit 2/6 FREE WITH PARTS 

The Dorset (600 mW) 
7 -transistor fully tunable M.W.-L.W. superhet 
portable-with baby alarm facility. Set of parts. The 

latest modulised and pre -alignment techniques 
makes this simple to build. Sizes: 12 x 8 x 3in. 
MAINS POWER PACK KIT: 9/6 extra. 

Price £5.5.0 plus 7/6 P. & P. 
Circuit 2/6 FREE WITH PARTS 

SOUND 50 
SOUND 50 AMPLIFIER AND SPEAKER SYSTEM 
The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last --to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gip, they are easy to handle and quick 
to set up and can be relied upon to come over with ad 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drivel. Frequency 
response: -3 db points 30 Hz at 18 KHz. Total distortion: 
less than 2% at rated output. Signal to noise ratio: better 
than 60 db. Speaker Impedance: 3. 8 or 15 ohms. Bass 
Control Range: ± 13 db at 60 Hz. Treble Control Range: 
± 12 db at 10 KHz. Inputs: 4 inputs at 5 mV into 470 K. 

Each pair of inputs controlled by separate volume control. 
2 inputs at 200 mV into 470 K. 

To protect the output valves, the incorporated fail safe 
circuit will enable the amplifier to be used at half power. 
SPEAKERS. Sae 20" x 20" x 10" incorporating Baker's 
12" heavy duty 25 watt high flux, quality loudspeaker with 
cast frame. Cabinets attractively finished in two tone 
colour scheme-Black and grey. 

COMPLETE SYSTEM £45 
piss 90/ -P&P 

SOUND io" 

i 

Amplifier £28.10.0 + 20/- P & P. 
Speakers ea. £12.10.0 + 30/- P & P. 

R T 

LIQUIDATED STOCK 

DANSETTE 
TOURISTE MK3 

CAR RADIO 
ALL TRANSISTOR 

Beautifully designed to blend 
with the interiors of all cars. 
Permeability tuning and long 
wave loading coils ensures 
excellent tracking, sensitivity 
and selectivity on both wave 
bands. R.F. sensitivity at 1 

MHz is better than 8 micro 
volts. Power output into 3 ohm 
speaker is 3 watts. Pre -aligned 
I.F. module and tuner together 
with comprehensive instructions 
guarantees success first time. 
12 volts negative or positive 
earth. Size 7" x 2" x 41" deep. 
Originally sold completely built for 
f15.4.6 
SET OF PARTS Circuit diagram 2/6. Free 

with parts. Speaker. 

baffle and liking lit 
Plus 7/6 P. & P. 25/- extra Plus 4/- P & P. 

Protege an speaker hale when mimed aria mtg. 

f 6.6.0 

RADIO & TV COMPONENTS (Acton) LTD 
21a High Street, Acton, London, W.3.6.N G 
Also 323 Edgware Road, London, W.2. ,.SLL UHULr/, dl PUS I ;r, ttnr 

Goods not dispatched outside U.K. Terms C.W.O.. All enquiries. SA.E. 
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Livingston Hire 
THE NUMBER ONE IN 

INSTRUMENT HIRE 
TELEPHONE: 01-267 3262 TELEX : 23920 

Send I/- (5p) for New Comprehensive I.C. Semiconductor price list (24 pages) 

INTEGRATED CIRCUITS 
NEW LOW PRICES FULLY GUARANTEED 
RCA 6 MOTOROLA 1-9 10 25 MULLARD 
CA3000 1.80 MC708G 0.91 0.76 LINEAR 6 

3005 1.80 
7 2.86 

11 0.76 

MC724P 0-88 0.55; 
MC788P 0.82; 0.89 
MC789P 0.88 0.654 
MC790P 1-24 1.034 

TAA241 1826 
242 425 
243 1-50 
283 0776 

12 0.90 MC792P 0.88 0-554 29:3 0.974 
13 1.05 MC799P 0.88 0.55 300 1-75 
14 1.85 
1A 0.85 
l8A 1.10 
19 0.86 
20 1.80 
20A 1.80 

MC1303L 2-70 2.25 
MC1304P 3-80 3.00 

5.49 4.574 
MC1552G 4.81 384 
MC1435L 8.46 2874 
MC1709CG 0 96 - 0 82d 
Data sheets 60-124 extra. 

310 1.25 
:320 0.721 
:350 1.75 
435 1.474 
521 1-324 
522 3.80 
530 4 95 

21 1.80 FAIRCHILD 811 4.45 
22 1.80 
23 1.80 

1-5 6-11 12+ 511+ 
L900 0-424 0.40 0.874 0.84 
L914 0.424 0-40 0.374 0.84 

TAB101 0-974 
TAD100 1.974 
TAD110 h974 

20 1.00 L923 0 824 0-59 066 
28A 0.75 
28B 1.06 

7020 1124 1-05 0-974 0-86 
709C 0.76 0-674 066 0.824 MALLARD DTL 

29 0.90 710C 0.75 0874 0824 0.66 
711C 0-76 0874 0.824 0'66 

F0HI0l 0874 
FCH121 105 

29A 1.86 718C 2-80 2.60 FCH201 1.320 
39 1.40 741C 0971 0924 0-86 0'76 FCH231 1.50 
35 126 N.B. 709C and 741C TO -5 or Oil Package. FCJ1u1 1-825 
Ili 0.76 
:I9 0.86 
41 1.10 
42 1.10 
4:3 1.40 
44 1.20 

TEXAS TTL 
BN741111N 0-50 sN7410N 060 
9N7401N 0-50 sN741:3N 0.60 
BN7412N 0 50 BN7420N 0.60 
13N7403N 0 60 BN744IN 2624 
8N7404N 060 8N7490N 1-974 
6N7405N 0.60 sN72709N 0.874 

FCJ 1l1 1.55 
FCJ2111 180 
FCJ211 2.76 
FCKI01 4374 
FCY 1111 1.05 

FLE88EY 
45 1.85 
4r, 0.76 MULLARD TTL 

FJHI01 0874 F.TJ101 1-871 
8L40:3A 2-124 
9L7111C 1.00 

47 1.40 FJHPlI 0-874 FJJ121 1-874 sL702C 1.00 
48 2.06 FJH141 0-874 FJJ141 3.124 
49 180 
50 1.85 
51 1.86 
52 1.85 

FJ14181 0874 FJJ191 1-874 
FJH171 0 91 FJJ251 3.121 
FJ11221 0874 FJY101 0.80 

GENERAL 
ELECTRIC 
PA222 4.374 

5:4 0.60 Data sheets all 6005 per type except PA230 1124 
4 1.10 L900/914/923 and Pleeeey 60124 PA234 1-074 
5 2.40 8 Pin TO -5 I.C. Holdere, 20.524 PA237 1.874 

59 1.85 14 Pin Dual -in -Line I.C. Holders, 60321 PA246 2824 
134 1-20 16 Pin Dual -In -Line I.C. holdere, 6045 PA424 225 

MOST TEXAS TTLS NOW IN STOCK 
Post and Packing 0.10 per order. 

J2Trgi A. MARSHALL & SONS LTD. TELEX 

28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 
CALLERS WELCOME 9 - 5.30 SATURDAY 9 - 5 

SEE OUR MAIN ADVERTISEMENT ON PAGE 88 FOR SEMICONDUCTORS 

4 -STATION INTERCOM 

Our Price Only 

£6.75 
Solve your communication problems with this 
new 4 -Station Transistor Intercom system 
(1 master and 3 subs), in de luxe plastic 
cabinets for desk or wall mounting. Call/talk/ 
listen from Master to Subs and Subs to 
Master. Operates on one 9 v. battery. On/off 
switch. Volume control. Ideally suitable to 
modernise Office, Factory, Workshop, Ware- 
house, Hospital, Shop, etc., for instant inter- 
departmental contacts. Complete with 3 con- 
necting wires, each 66 ft. and other accessories. 
Nothing else to buy. P. & P. £0.40 in U.K. 

MODEL U -500N 

Z'ANWA SRS 
USED THROUGHOUT THE WORLD. SANWA "S 

EXPERIENCE OF 30 YEARS ENSURES ACCURACY, 
RELIABILITY- VERSATILITY. UNSURPASSED TESTER 

PERFORMANCE COMES WITH EVERY SANWA. 
6 Months' Guarantee. Excellent Repair Service 

Model P -I8 E3 7 Model K -30T80 .... £12 12 0 

Model P.2.8. E4 17 Model F -8010E .... f13 15 0 

Model JP50 f6 17 Model 380 -CE f10 0 0 

Model U-5002 .... f8 0 Model 430 -ES 020 0 0 

Model 3804TR .... E8 6 Model EM -700 .... C45 0 0 

Model A-303180 
Model AT -1 

... f11 0 

f11 7 

Model 8.1000. CB ... 060 0 0 

Cases available with most meters 

PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS 

SOLE IMPORTERS IN U.K; 

QUALITY ELECTRONICS LTD. 
47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. Tel:01-546 4585 

WW -101 FOR FURTHER DETAILS 

VITAVOX 
FOR HIGH QUALITY 

MICROPHONES 
LOUDSPEAKERS 

and ancillary equipment 
Further information from: 

VITAVOX LTD., Westmoreland Rd., London, NW9 5YB 
(Tel : 01-204 4234) 

WW -102 FOR FURTHER DETAILS 

INT RCOM/BABY ALARM 

OUR 
PRICE 
ONLY 

£3.15 

A top quality DE -LUXE transistorised intercom consists 
of MASTER and SUB for desk/wall mounting. Call, talk 
or listen from either unit. On/Off switch, volume control. 
Ideally suitable as "BABY SITTER" or Door Phone. 
A boon for spastics and invalids. Useful in the home, 
surgery or business for instant 2 -way conversations, 
effective range 300ft. Unsurpassed in QUALITY AND 
PERFORMANCE. Complete with 66ft. connecting 
lead. Battery £0.12 extra. P. & P. £0.25. Price Refund 
if not satisfied in 7 days. 

£2.98 

Why not increase efficiency of Office, Shop 
and Warehouse with this incredible De -Luxe 
Portable Transistor TELEPHONE AMPLI- 
FIER which enables you to take down long 
telephone messages or converse without 
holding the handset. A useful office aid. A 
must for every telephone user. Useful for 
hard of hearing persons. On/off switch. 
Volume Control. Operates on one 9 v. 
battery which lasts for months. Ready to 
operate. P. & P. £0.18 in U.K. Add £0.12 for 
Battery. 
Full price refunded if returned in 7 clays. 

WEST LONDON DIRECT SUPPLIES (W.W.) 169 KENSINGTON HIGH STREET, LONDON, W.8 

www.americanradiohistory.com
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VALVES 
f g 

KT88 
N78 
0A2 
OB2 
PABC80 
PC97 

1-75 
1-25 
086 
0-85 
0-87 
0-40 

B12H 176 ECH84 0-87 PC900 0-47 
CY31 0-86 ECH200 028 PCC84 0-37 
DAF98 088 ECL80 0.46 POC89 0-46 
DF98 0-87 ECL82 0-82. PCC189 0-66 
DK98 0-41 ECL83 066 PCE800 0.75 
DL92 0-82 ECL88 0-40 PCF80 0.80 
DL94 0-40 EF36 0.17 PCF82 0-33 
DL98 0-41 EF37A 0-46 PCF84 0.48 
DM70 0-80 EF39 0-40 PCF86 0-67 
DM71 0-87 EF40 0-50 PCF200 0-77 
DY88 0.80 EF41 0-62 PCF201 0-77 
DY87 0-88 EF80 Oß5 PCF801 0-48 
DY802 0.48 EF83 0-47 PCF802 0-48 
E88CC/01 1-85 EPOS 0.38 PCF805 0-72 
E18000 046 EF86 0.81 PCF808 0.86 
E181CC 0.46 EPOS 0ß8 PCF808 0-72 
E182CC 146 EF91 0 16 PC11200 0-70 
EABC80 088 EF92 0-37 POL81 0-47 
EAF42 OP60 EPOS Oß6 PCL82 0-87 
EB91 040 EF183 0.89 PCL83 0.65 
EBC33 0-60 EF184 0.86 PCL84 0-49 
EBC41 0'62 EFL200 0-77 PCL85 0.42 
ECC81 Oß0 EL34 0-61 PCL86 0.42 
EBF80 0.87 EL41 0.67 PFL200 0.57 
EBF83 0-80 EL42 0.68 PL36 0-68 
EBF89 0.80 EL84 Oß8 PL81 0.50 
ECC81 0.20 EL85 0.88 PL82 0-40 
ECC82 Oß8 EL86 0.40 PL83 0-42 
E0083 Oß7 EL90 080 PL84 0.86 
ECC84 0-80 EL95 0 36 PL000 0.78 
ECC85 0-80 EL500 0 86 PL504 0-08 
E0086 0-87 E3131 0ß5 PX25 2.00 
ECC88 0-86 EM80 0 40 PY33 080 
ECC189 0-48 
ECF80 0-82 

E3184 086 
EM87 0-55 PY80 0.86 

ECF82 0-88 EY51 0.40 PY81 027 
ECF83 0.77 EY88 0.35 PY82 0.27 
ECF801 0.82 EY81 0-35 PY83 0 86 
ECF802 0-62 EY88 0'40 PY88 0'87 
ECH35 0-80 
ECH42 0-86 

EZ41 0.42 
EZ80 0.25 
EZ81 Oß7 

PY800 
PY801 

0.62 
052 

ECHBI 028 0Z34 0.62 QQVO 
ECH83 0-42 KT66 1.80 3-10 126 

INTEGRATED CIRCUITS 
MANY OTHERS IN STOCK 

RCA 
CA 3005 wide band R.F. Ampi 

300mW dies LI -35 
CA 3012 wide band ampi. 150mW 

dies LI IO 
CA 3020 Audio power ampi. L1.37 
CA 3036 Audio pre -ampi. [0.95 
STC 
MIC 9301 B Digital dual 4 input gates E4.30 
MIC 709 -IC Linear operational amp I. E9 50 
MIC 9005D Highspeed flip-flop E2 70 
G I Electric 
PA 230 [1.12; PA 234 El; PA 237 £1.87 
Mullard 
TAA 300 E1 -92; TAA 320 [0-S7 
Plessey SL402A 2-5W E2.12; SL403A 

3 5W £2 67 
VALVE VOLTMETER TYPE TF 958 
Measures AC I00mV; 20 c/s to 100 mc/s, 
DC 50mV to 100V, multiplier extends ac 
range to 1.5kV. Balanced input and centre - 
zero scale for DC. AC up CO 100MHz. 
E32 SO. 

VIDEO OSCILLATOR TF 885A & 
885A I 

25Hz to 5MHz and 25Hz-12MHz respec- 
tively, fine and square wave output up to 
31v. O5 and GB resp. Carriage fI.SO. 

SPECTRUM 
ANALYSER 

TYPE 0A1094 

Freq. range: 3 to 
30MHz in 9 bands. 
Selectivity: 6, 30 and 
150Hz at 3db. Spec- 
trum width: 0-30kHz. 
Sweep Duration: 0.1, 
0.3, I, 3, 10 & 30 secs. 
Complete as thus- 
trated, with manuals, , 

etc. Price upon 
application. 

AERIAL TUNING 
UNIT BC 939 

Originally made to work 
with Hallicrafters BC 
610E transmitters. 2mc 
to 18mc, for output up 
to 450 watts. Brand new 
£8 -SO. Carriage El. 

PRECISION VHF FREQUENCY 
METER TYPE 183. 20-300 Mc/s with 
accuracy 0.03% and 300-1,000 Mc/s 
with accuracy 0.3.°/. Additional band 
on harmonics 5.0-6.25 Mc/s with ac- 
curacy + -2x 10-'. Incorporating 
calibrating quartz 100 kc/s + -5x 
I0-. 120/220 v. A.C. mains. £85. 
Carriage £2. 

MUIRHEAD-WIGAN DECADE OS- 
CILLATORS. TYPE 650A 96506. 
Frequency range I to 111,100 Hz. Accuracy 
± 0.2°;,. Power supply 100-250 v. D.C. 
65 and 75 respectively. carr. £1.75. 

REDIFON 
Twinplex combiner type AFS 13 £65 
Twinplex converter type AFS 12 with 
P.S.W. LBS 
F.S.K. unit type GKI85A £58.50. 

g 
QQVO 

8-40 4-26 
QQVO 

8-40A 626 
1117 0.40 
R19 0-87 
8TV 

280/40 8-00 
BTV 

280/80 9.00 
TT21 8-65 
0125 072 
U26 072 
U27 040 
U191 0-70 
U801 1-00 
UABC80 0.86 
UAF42 0-62 

SPECIAL 

f 
UBC41 0.47 
UBF80 036 
UBF89 0.86 
UCC85 0.40 
UCF80 0.60 
UCH42 0.62 
U01181 0.80 
UCL82 0.86 
UCL83 0.80 
ÚF41 0.50 
UF80 0.36 
UF89 0.88 
ÚL41 0-00 
UL84 0.80 
W5 0.36 
ÚY41 0.42 
UY85 0-88 
VR105/30 0-80 

FF Ell TRANSISTORS, 

VR150/30 0.80 
2759 1.75 
28000 1.45 
28010 1-86 
Z803A 1-86 
Z900T 0.80 

018 
1E5 0.80 
184 026 
185 0-22 
1T4 0.16 
IX2A 0.87 
1X2B 0.87 
3A4 020 
3D6 0.16 
3Q4 0 87 
384 0.88 
3V4 0.40 

ß 
SB254M 1.80 
5B/255M 1.75 
5R40Y 0.58 
6040 0.27 
5V40 0.87 
5Y40 0.85 
5Y80T 0.86 
5Z4 0.70 
5240T 080 
BAB7 020 
6A07 0-16 
6AHO 067 
OAKS 026 
OAKS 082 
6AL5 0.10 
6ALSW 085 
SAMS 0.16 
SANS 0.60 

ZENERDIODES 

f 
6AQ5 0.80 
0AQSW 0.46 
8A86 0-80 
6A/370 0.80 
SATO 0.88 
BAUM 0.22 
6AX4 040 
6AX5OT 0.65 
8117 027 
8BK7 0 40 
BBAB 0.22 
BBEB 025 
613060 055 
BBJO 042 
MBQ7A 0 33 
6BR7 0 80 
BBW6 0 80 
6BW7 0 65 

ß 
604 0.98 
606 Oß0 
BCHB 066 
6016 0.48 
BD6 0.16 
6EA8 0.85 
6E07 0.85 
6F23 0.76 
6F33 1.00 
6H6M 0.15 
6J4WA 0.70 
6.15 0.86 
6J50T 0.86 
6.76 0-17 
6J70 0.26 
6J7M 040 
6K60T 0.40 
6K7 0.42 

6K70 
61180 
BK80T 
6K25 
80A7 
88A70T 
6007 
68C70T 
6807 
88J7 
68J70T 
68K7 
68L76T 
68N70T 
BBQ7 
BBQ70T 
BV60 
BV80T 
6X4 
BX50 
BX50T 
112613 
6-30L2 
6Z4 

f f 2 f 787 
OAS 0.12 OC35 020 122113 0-25 225109 2.05 AF127 0-17 CR81/30 017 705 
0A10 0.80 0038 042 1225 0-00 40362 0.87 AF139 0 87 CR81/35 048 706 
oA70 0.10 0044 Oß0 1243 0.10 82303 0.60 AF178 0-47 CR81/40 0-47 7117 
0A71 0.10 
0A73 0.07 
0A74 0.10 
0A79 0.08 

0C45 042 
0070 0.18 
0071 0.16 
0072 Oß6 

1270 0.07 
1N702.7250-86 
12746A 

aeries 026 

3F100 0.62 
3FR6 0.32 
32128 0.87 
3N139 1.75 

AF186 046 
AFY19 112 
A8Y26 0ß7 
A8Y28 027 

CR83/05 0.80 
CR83/20 0-37 
CR83/30 0-42 
CR825/025 

7Y4 
9138 
11E2 

OAK 0.07 0073 0.30 1N821A 1-05 3N140 0.97 ABY87 0-47 076 12AT6 
OA91 0-06 0075 0.22 19823A 1.80 32154 0.96 BAW19 Oß7 CR83/40 0-60 12AT7 
0A200 0.08 

0A210 026 
0.4211 0-87 

0076 0-25 
0081 0-25 
0081D 0.20 
0C81DM 0.20 

1ZMT5 0.86 
IZMT10 0.88 
1ZT5 0.67 
1ZTIO 0.68 

3N159 1-45 
OFRS 0.46 
121,260 0-73 
10131 0.16 

BC107 046 
BC108 0-16 
BC113 0.80 
BC118 0.87 

6ET103 Oß0 
OET115 0-45 
6ET118 0.60 
0E7E86 075 

12AÚ7 
12AV8 
12AX7 

OAZ200 066 0082 0-6 20383 0.51 40954 1.87 BCY72 0-87 NKT222 020 12BA6 
OAZ2O1 0-50 0C82DM 0.15 20403 0.51 40595 1.37 BF115 026 NKT304 025 12BE8 
OAZ202 to 
OAZ206 0-42 
0A2207 0-47 
OAZ2O8 to 

0083 0-22 
0083B 0.15 
0084 0-25 
00122 0.60 

124785 0.56 
22277 060 
22918 0.87 
2N1304 Oß6 

40838 1.46 
40868 1.35 
40669 1.46 
AC126 Oß1 

BF173 080 
BF187 0-60 
BFY51 0.22 
BFY52 0-22 

8D918 0-26 
813928 031 
80938 0-82 
8094 0.81 

12B117 
1208 
12E1 

OAZ213 082 00139 0-26 2N1308 Oß6 AC127 Oß1 13805 087 80988 0-46 12E15 
OAZ223 to 00140 0.37 221307 0-6 AC128 0-20 B8 0-46 V405A 0-88 12K70T 
0AZ225 050 00170 0-6 222147 0.76 AC176 0ßá B82 0'46 12K80T 
0016 0-42 
OC22 0-42 
0025 0-87 

00171 0.80 
00172 0.87 
00200 0.37 

2N2904A 0.37 
223053 0-6 
223054 0-95 

ACY17 0ßá 
ACY28 0.20 
AD149 0.56 

BBY29 0-17 
110100 1-80 
BYZ13 Oß0 

Z Range Zener 
diodes 0.17 ea. 12Q70T 

12807 
0026 0-25 00201 0.47 2N3055 0.75 AD161 085 BYZ18 0-88 All preferred 1487 
0028 0-82 00206 0.50 222730 1-25 AD162 085 CR81/10 0.25 voltage 19AQ5 
0029 0-68 1221 0.17 223731 1-26 AF118 0.82 CR81/20 0-87 5W 017 1903 

1W 0.87 1906 MANY OTHERS IN STOCK include Cathode Ray Tabes and 
Special Values. U.K. P. P.: Up to 50p, 5p; to £1, 10p; over 1.5W 0-26 19H4 
£1, 10p In £, over £3 poet free. C.O.D. 20p extra. 7W 087 20P4 

* 

P. C. RADIO LTD. 

TF 144G SIGNAL GENERATOR. To 
clear. In very good "as seen" condition. 
Complete with mains and battery cables, 
etc. [IS. 

SOLARTRON EQUIPMENT 
Regulated and stabilised P.S.U. SRS 
ISIA, 20 to 500V positive at 300mA in 
two ranges. Variable and fixed 170V 
negative output, £35. Carriage fI. 
CD 7115.2. Double beam, DC to 
7MHz 'scope, £85. Carriage £1.50. 
CD 643.2. Single beam Laboratory 
Model, DC to 14MHz price upon 
application. 

SIGNAL GENERATOR TYPE CT 
480. 7-12kMHz in one range, square and 
pulse modulation and C.W. £65. 

SIGNAL GENERATOR TYPE CT 
478. As above but 1.3-4.2kMHz in two 
ranges E5S. 

I1in. DIA. PANEL METERS. 71-15v 
-ideal for "Battery Condition" 
indicators for cars E0-77. 
BOONTON Q METER TYPE I60A. 
Freq. range 50kHz to 75MHz. main capaci- 
tor 30 to 500pF. Vernier capacitor t 3pF; 
q range. 0-250 with 2.5 x multiplier. 
£85 plus carriage. 
NOISE GENERATOR CT 207. 100- 
600 M/c with built-in 8 -minute timer 
Complete with cables. £57 -SO. 

MULLARD PRECISION VARIABLE 
CAPACITOR TYPE F.1. 
15 pF to 336 pF. Supplied with individual 
calibration certificate. Brand new in 
original packing. LI7. Carriage 75p 
SUSPENSION GALVANOMETERS 
Pye 025. P. & P. CO -60. 
Cambridge instruments E!í2. P. & P. C0 60. 

Open 9-12.30, 1.30-5.30 p.m. 
except Thursday 9-1 p.m. 

PLEASE NOTE Uas'easseeened ALL EQUIPMENT 
MARCONI TEST EQUIPMENT 

TF104IC VTVM A.C. 
voltage range 300 MV 
to 300V in 7 ranges. 
20 Hz -1500 MHz. D.C. 
voltage ranges 300 
MV -1000V in 8 ranges. 
D.C. resistance 50 
ohms to 500 Mohms. 
Price [62-S0. 
TFI44H SIGNAL 
GEN. Freq. range 10 
KHz-72 MHz, R.F. 
output 2uV to 2V at 
50 ohms 400 and 1000 
Hz internal mod. 
Limited qty. 
only - SIGNAL GENERATOR TF 801/A. 
able. Full spec 10-300 Mc/s. in 4 bands. Internal at 400 
and price on c/s. I kc/s. External 50 c/s to 10 kc/s. 
request. Output 0-100 db below 200 mV from 

75 ohms source. E85. DITTO but 
801/A/I with additional high level 
output. £89. Both P. & P. LI, in- 
cluding necessary connectors, plugs, 
and instruction manual. 

VACUUM CONDENSERS 
12, 50, 55pF each 20,000v 301-. P. & P. 4/-. 
BRADLEY PORTABLE ELECTRONIC 
MULTIMETER TYPE CT471B. This 
instrument operates from three 14V cells, 
is fully transistorised and measures A.C. 
and D.C. current, A.C. and D.C. voltage 
and D.C. resistance. Built-in battery check 
and calibration check. Full spec. and price 
on request. 
As above but MODEL CT 47IA manu- 
factured by AVO, full spec and price on 
req uest. 
4, S and 8 bank 25 way uniselectors, 
24V, guaranteed perfect, E3-75; 
£4.50; E6.87 respectively. 
AR88 SPARES. We hold the largest stock 
in U.K. Write for list. 

AVO VALVE CHARACTERISTIC 
METER 
complete 

with 
manual, 

£57.50 
Carriage. 
LI -50 

CTELEPHONE ENQUIRIES relating to TEST EQUIPMENT should 
be made to 01-748 8006 Extension 23. 

To view TEST EQUIPMENT please phone for appointment 
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THE VALVE WITH A 

GUARANTEE 

ß ß 

25L6UT 0.86 6067 0 60 
30015 0.75 6060 0.37 
30017 0.80 6064 0.86 
30018 0.75 6065 0.66 
30F5 0.88 6080 1.37 
30F11 0.76 6146 1.40 
30F112 0.88 8020 1.75 
30FL13 0.48 9001 0.15 
30F114 0.77 9002 0.22 
30L15 0.86 9003 0.60 
80L17 0.80 9004 0.12 
30P12 0.80 9006 0.12 
30P19 0.70 
30PL1 0-06 CR. Tabes 
30PL13 080 VCR97 4.50 
30PL24 0.86 VCR517R 6.50 
35L6GT 0.47 V011517C 7.60 
30W4 026 5FP7 1.32 
35Z4GT 0.45 88D 9.00 
42 0.86 88J 8.00 
0006 0.86 881 9.00 
300060 1-50 
50E115 080 Photo Tubes 
75 0-7 CM025 1.22 
76 0.80 931Á 8-12 
78 0-6 60970 1760 
80 045 
803 3.00 Spacial Valves 
805 8.00 CV1031 6.00 
807 0.45 CV2339 20-00 
813 8.75 JP9/7D 87.60 
832A 2.76 K301 5.00 
866A 0.76 K305 12-00 
954 0-28 K308 16-00 
955 0.20 K337 12.00 
956 0.10 KENIA 3.50 
957 0.80 WL417A 1.50 
991 0.80 3J/92/E 37-50 
1622 0.86 5022 ' 16-00 
2051 0.60 714AY 4.00 
5933 1.12 725A 10-00 

ordered from us is completely over- 
hauled mechanically and electrically 

in our own laboratories 

IMPEDANCE BRIDGE TYPE TF 
936 (No. 5). Measures L & C at 80Hz, 
IkHz, 10kHz. Ranges: -L: IµH-100H. 
C: I mF-100µF. R: 0.Iohms-100mohms. 
AC Bridge volts monitored and vari- 
able. Automatic detector sensitivity 
control. MOS. Carriage LI -50. 
F.M. DEVIATION METER TYPE 
TF934. Frequency range 2.5-100MHz. 
Can be used up to 500MHz. Deviation 
range 0-75kHz 667-S0. Carriage CI.50. 

HARNESS "A" & "B" control units, 
junction boxes, headphones, micro- 
phones, etc. 
29/41FT. AERIALS each consisting of 
ten 3ft., tin. dia. tubular screw -in 
sections. 1 Ift. (6 -section) whip aerial 
with adaptor to fit the 7in. rod, insu- 
lated base, stay plate and stay assemblies, 
pegs, reamer, hammer, etc. Absolutely 
brand new and complete ready to erect, 
in canvas bag, E4. P. & P. E0-50. . 

FIELD TELEPHONE TYPE "F". 
Housed in portable wooden cases. 
Excellent for communication in and out- 
doors for up to 10 miles. Pair including 
batteries, fully tested. £6.50, or with 
220 yds. field cable in drum £7.50. 

FOR EXPORT ONLY 
53 TRANSMITTERS. All spares 
available. COLLINS TCS. Complete 
installations and snare parts. 
COLLINS TYPE 2310 5KW 
TRANSMITTERS. 10 channel, auto - 
tune and manual tuning. Complete 
with very comprehensive spares. Full 
specification and price on application. 
Complete installations and all 
spares. No. 19 WIRELESS SETS. 
H.P. SETS and all spares R.210 
RECEIVERS with all necessary 
accessories. 
PYE PTC 2002N A.M. Ranger 
Mobile Radio Telephone, brand 
new and complete, £45. 

COLOM OR (ELECTROONICS' 

170 Goldhawk Rd., London, W.I2 
TeI.01 -743 0899 
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STANDARD GPO DIAL TELEPHONES (black) 
with internal bell. 17/6 each. P. & P. 5/-. Two for 30/-. 
P. & P. 7/B. 

TRANSISTORISED FIELD RATEMETER type 
1368A range 0.05 to 25 mr/hr in 5 ranges size 12 x 35 
x 71 Ins. £10 each. P. & P. 10/-. 

SURVEY METER RADIAC No. 3. Hand portable 
size 94 x 5 x 55 ins. 3 ranges (scale changes) 0.03; 
0.3; 3 R/H. Internal Ion Chamber. Nice condition £S 
ea. P. & P. 10/-. 
DOSIMETER 0-50R 0.150R and charger £2. P. & P. 
7/8. Charger only 30/-. P. & P. 6/6. 

PHOTOMULTIPLIERS. EMI 8097X at £81101- ea. 
6097B-45 ea. 
TRANSISTOR OSCILLATOR. Variable frequency 
40 c/s to 5 kc/s. 5 volt square wave o/p, for 8 to 12v 
DC input. Size 11 x 11 x 11in. Not encapsulated. Brand 
new. Boxed. 11/6 ea. 
CRAMER TIMER 28V DC Sweep 1/100th sec & sweep 
80 secs. 4' dial. Remote control stop/start reset 86.10.0. 

RELAYS 
G.E.C. Sealed Relays High Speed 24V. 2 make 2 break. 
4/6 ea. 
S.T.C. sealed 2 pole c/o. 2,500 ohms. (okay 24v) 2/6 ea.: 
12v-7/- ea. 
CARPENTERS polarised Single pole c/o 20 and 85 ohm 
coil as new, complete with base 7/6 ea. 
Single pole c/o 14 ohm coil 6/6 ea.; Single pole c/o 45 ohm 
coil 6/6 ea. 

POTENTIOMETERS 
COLVERN Brand new. 50; 100; 250; 500 ohms; 1; 
2.5; 5; 10; 25; 50k all at 2/6 ea. Special Brand new. 
MORGANITE 2.5K; 250K; 500K 2.5 meg. l' sealed. 
3/6 ea. 
STANDARD 2 meg Log pots. Current type. 3/- ea. 
INSTRUMENT 3' Colvern. 5; 25. 7/ -ea. 
B OURNE TRIM POTS. 10; 20; 50; 100; 200; 250;. 
5 00 ohms; 1; 2.5 5; 26K at 7/- ea. 
ALMA precision resistors 100K; 400K; 497K: 999K; 
1 meg-0.1% 5/6 ea.; 3.25K-0.1% 4/- ea. 
DALE heat sink resistors, non -inductive 50 watt. Brand 
new 8.2K at 2/6 ea. 
MULLARD VINKORS. Brand new boxed. LA2104 
12/- ea.; LA2411 9/- ea.; LA2503 6/- ea. 
SILVER ZINC Non -spill. Brand new. 75V 5 cell. Size 
15 x 1 x 11 2 oz. weight LI ea. Single cell 1.5V 4AH size 
li x 1 x 35. 4oz. weight El ea. 
MALLORY CELLS. 5/- per set of 5. 

CAPACITORS 
ERIE feed through ceramicons 2200 pf -9d. ea. 
Sub -min. TRIMMER 1 square. 8. 5pf. Brand new 2/6 ea. 
Concentric TRIMMER 3/30 pf. Brand new 1/6 ea. 
ELECTROLYTICS. Brand new. 250 mfd 70V 4/6 ea. 
E.H.T. 2 mfd 5 KV. Brand new 30/- ea. 
VISCONOL EHT. Brand new 0.0005 25 kV. 16/- ea. 
Wego Caps 0.2 and 0.5 mfd 20 KV working. Brand new. 
£4 ea. P. & P. 15/-. 
E.H.T. 0.1 mfd 7 KV at 8/- ea.; 0.1 mfd 5 KV at 7/- ea. 

DECADE DIAL UP SWITCH. Finger-tip. 
Engraved 0/9. Gold plated contacte. Size 25' high. 
25' deep 5' wide. 15/- ea. Bank of 4 with escutcheon 
plates, etc. 25' high. 21' deep, 21' wide £2.10.0. 

PHOTOCELL equivalent OCP 71 2/6 ea. 
Photo -resist type Clare 703. (TOS Case). Two for 10/ - 
B URGESS Micro Switches V3 5930. Brand new 2/6 ea 
HONEYWELL. Sub -min. Microswitches type 11SM3-T 
Brand new. 3/6 ea. 
PANEL mounting lamp holders. Red. 1/9 ea. 

BRAND NEW PLUGS AND SOCKETS 
CANNON. 50 way DDM5OP 15/- ea.; DDM5OS 10/- ea.; 
El per pair. 
As above but 25 way I0/- ea. plug; 7/- ea. socket. I5/ - 
per pair; 9 way 6/6 ea. plug and socket. 10/- per pair. 
U.H.F. Plugs fit U R57, 59. 65 etc. 8/- ea. 
B.N.C. to U.H.F. Adaptor 27/6 ea.; Min. B.N.C. to U.H.F. 
30/- ea.; 'T' junction B.N.C. El ea.; B.N.C. plug to B.N.C. 
plug LI ea.; B.N.C. Right angle El ea.; Min. B.N.C. right 
angle 25/- ea.; Min. socket round I0/- ea.: Standard 
B.N.C. round 7/- ea. Many others too numerous to list. 
All prices quoted for 'one off.' 

TRANSFORMERS. All standard inputs. 
STEP DOWN ISOLATING trans. Standard 240v 
AC to 120V tapped 60-0-60 700W. Brand new. LS ea. 
Transformer 0-215-250 120 MA; 6.3V 4A CT x 2; 2 x 6.3v 
0.5A and separate 90v 100 MA 25/- each P. & P. 4/-. 
Matching contact cooled bridge rectifier 7/6 each. 
4.5V 40 amp (180Va) 35/- ea. incl. postage or 3 for 
£4.10.0 incl. postage. Designed to be series/paralleled. 
Parmeko 6.3v 2 amp x 4-22/6 each. 
Gard/Parm/Part. 450-400-0-400-450. 180 MA. 2 x 6.3v. 
£3 ea. 
CHOKES. 5H; 10H; 15H; up to 120mA, 8/6 ea. Up 
to 2511mA 12/6 ea. 
Large quantity LT. HT, EHT transformers. Your 
requirements. please. 

NUCLEONIC INSTRUMENTS 
Pulse analyser N101; Scaler 1009E; Coincidence 
unit 10360; Anti coincidence unit Panax AU460; 
Amplifier N567; A/B/G Radiation Monitor 1.257A: 
complete 1339A system A/B/G; EHT Potentiometer 
unit 1007; 1430 amplifier CF and head; Some 
scintillation castles; radiation monitor 1320C and 
13.20X (X-ray); survey meters no. 2 and 3; Rate - 
meter scintillation 1368A; Fast neutron 12620; 
Fluori -meter 1080A and many others. Also 2000 
SERIES. Amp 2002A; Low level amp 2024; PU's 
2004; 2005B; nanosec thne amplitude convertor 
2011A; pulse amplitude analyser 2010B; discrimina- 
tor 2007B; high level amp 2025 and others. Informa- 
tion available. 

AMPEX VR7000. New heads, drum, ceramic tips, 
rotary transformer. In superb condition. Bargain at £500. 

AMPEX TV CAMERA CC3324. As new £ISO. 

The Pair L550. 

TEST GEAR 
OSCILLOSCOPES 

TEKTRONIC 517A -Very fast 5 ran/sees 
sweep. £250. 

E .M.I. WM18 DB -24 mess each chan- 
nel. EI75 only. 

E .M.I. WM 2 DC -13 me/s £25 
E.M.I. WM 8-00. 
SOLARTRON CD1012. DC to 25 mega. Very 

fine. E85. 
SOLARTRON 711S.2 D.B. DC -9 me/s. In fine 

condition £50. 
SOLARTRON 843 DC -15 mcis NOW only £65. 
SOLARTRON DC -10 me/s. CD513-L35. 613.2 

X40, CD523S-L45. 
COSSOR 1049 Mk. 3. DB. £25 
HARTLEY 13A DB. £20. 
All carefully checked and tested. Carriage 30/- extra. 

MARCONI 
TF 801A Signal generator E35. Carr. 30/, 
TF 886 Magnification Meter E45 Carr. £1 
TF 389 N. 5 Impedance Bridge E55 Carr. 30/ - 
TF 1444 Signal Generator, Serviceable, Clean EIS 
In exceptional condition E2S. Carr. 30/ - 
TF 885 Video Oscillator Sine/Square £35 Carr. 30/ - 
TF 1343/2 'X' Band gen. £35 Carr. 30/. 

SOLARTRON 
Laboratory amplifier AWS51A. 15c/s-350ke/s E35 

Carr. £1 
Generator D0905 50 kc/s to 50 megs. £40. 
Resolved Component Indicator VP253.2A and 
0S103.2A. £120 the pair. 
Stabilised P.U. SRS 151A £20 Can. 30/- 
Stabillsed P.U. SRS 152 EIS Carr. 30/ - 
Precision Milivoltmeter VP252. £25. Can. £1. 
Process Response Analyser. Fine Condition £250 
Oscillator type OS 101. E30. Carr. 30/-. 
D.C. Amplifier type AÁ900. £30. Carr. £1. 

AVO 
Testmeter No. 1 £ 12 ea. Can. 15/-. 
Electronic Testmeter (71 38. Complete £18 Carr. £1 

CI NTEL 
Sine and Pulse Generator type 1873 £15 Carr. 15/-. 

AIRMEC 
Signal Generator type 701. £25. Can. 30/ - 

MARCONI TF 1277. Colour studio scope, will line 
select. In superb condition. EI20. 

LIMITED QUANTITY 
TELEQUIPMENT D43R. Brand new with TD41 
TB. £80 with 15 me/s amp. £105. 

BRADLEY ATTENUATORS 0/500 meg cycles. 
0/12 db and 0/120 db -L20 per pair. 
HEWLETT PACKARD. Attenuators 0/500 meg 
cycles. 0-132 db. 1 db steps. £40. 

BECKMAN MODEL A. Ten turn not complete 
with dial. 100k 3% Tol 0.25% -only 42/6 ea. 

E.H.T. Base BOA in Polystyrene holder with cover. 
Brand new. 2/6 ea. 
BRUEL& KJOER Automatic Vibration Exciter Control 
type 1016. E140. 
DVM's BIE 2114 L50 ea.; BIE 2116 £50 ea. Can. 30/-. 
AMERICAN TRIPLETT Generators type 1632. 100 
kc/s to 120 mega. £12.10.0. Can. £1. 
BC22I with correct charts in fine condition EIS ea. 
Can. £1. 

PANAX Pulse generator G10011. Mint. £40. Carr. 30/-. 
B RAND NEW INSTRUMENTS HOUSING. Size 
8 x 6 x 7' deep. Comprising of anodised aluminium front 
and rear linked frame with recessed light blue front and 
rear panels. Detachable dark grey vinyl covered 
aluminium covers. Price 37/6 ea. P. & P. 5/-. 

FIBRE GLASS PRINTED CIRCUIT BOARD. Brand 
new. Single side 2d. per sq. inch. Double'sided 3d. per sq. 
inch. Cut to size. Postage 1/- per order. 
B ERCO miniature varlac type 31C. 0-250V 1 amp. 
2 5/18th' depth, 3' diameter. Complete with dial and 
pointer. As new E3. P. & P. 7/6. 
SEQUENTIAL TIMERS 240V synchronous motor 
} rpm. 12 cam operated 2 pole micro switches. Individually 
adjustable from 0° to 180°. E6 ea. 
Standard 240V MOTORS with reduction gearbox 
14 lbs. per sq. inch. £3 ea. 

Modem replacement for VCR 138 tube. Flat face 3 in. 
32/6 ea. P. & P. 5/-. Bases 3/6 ea. 
FERRITE rods complete with LW, MW and coupling 
coils. Brand new. 5/- ea. P. & P. 1/8. 
FIREBALL TURRETS. Brand new 30/- ea. P. & P. 5/ - 
Sub -miniature IF's 465/470 kcs. Size } x } x 4" high. 
Set of 3-12/6. 
Sub -min. Vitality bulbs 8V 1.2W 5 mm Clear L.E.S. 1/6 
ea. 100 of 1/3 ea. 

DUNFOSS-solenoid valves. 240V 50 c/s. Type EVI 2. 
Brand new boxed £5; Second hand £3. P. & P. 8/, 

Precision THERMISTOR by YSI. 100 k. at 25°C. 
Range: 40°C. to 150°C. Supplied with charts giving ohms 
for each degree over entire range. Brand new. 30/- each. 
CLAUDE LYONS Main Stabilizer. Type 70000. 
Input 212-252 volts 47/85 c/s. Output 238 volts 0.5% 
53 amps. £40. Carriage at cost. 
Panel mounting VARIAC 20 amp. EIS. Carr. at cost. 
ROBAND P.U. Type M39A. Stabilized 300 volts 
2 amps. L22 inc. carriage. 
E.H.T. Unit by Brandenburg model 5.0530/10. LS5. 

KELVIN & HUGHES 4 channel recorder. £30 ea. 

SMITHS twin channel recorder. Transistorised. L65. 
Various other single and twin track recorders from L20. 

EVERSHED L VIGNOLES Recording paper. Brand 
new boxed. L618H4 7' wide, 11' de,. 3/6 roll; 6' dia. El 
roll. JL900H4 7' wide, 11' dia. 5/- roll. 

191n. Rack Mounting CABINETS oft. high 19in. deep. 
Side and rear doors. Fully tapped, complete with base 
and wheels. £12/10/0 Carriage at cost. 
Double Bay complete with doors. Fine condition. E25. 
Carriage at cost. 
TIME CALIBRATOR unit by Cawkell any or all time 
intervals from 0.5 microsecond to 1,000 microsecond. 
Internal calibration; gate generation L50. Can. 30/-. 
AUDIO/Vibrator Amplifiers 1 KW. LISO ea. Matching 
vibrators for above 34' x 24' die. Weight approx. 1 ton. 
L100 ea. Smaller units available. 
MUIRHEAD Swept Audio Oscillator £50 ea. Can. 30/-. 
EMI Swept Audio Oscillator type 5R02 £40 ea. Carr. 30/-. 

4 DIGIT RESETTABLE COUNTERS. 1000 ohm. 
coil. Size 15 x 1 x 4}in. As new, by Sodeco of 
Geneva. a/10/0 each. 
As above but 350 ohm. L3/10/0 ea. 

METERS -Model 3705. 25-0-25 microamp. Scaled. 
-100-0-+100. 54' x 4'. L3 ea. 
Round 4' scale. 100 micro amp 0-1,000 & 0.50 LI ea; 1 Ma 
movement scaled 0-1 ma 12/6 ea. P. & P. 3/8. 

SANGO 50 micro amp rectangular meter. Size 21 x 3' 
with 4 separate scales, lever operated, 0/6 white. 0/80 
blue. 0/600 red and set zero. 35/- ea. P. & P. 3/6. 
RECTANGULAR WESTON 5' mirror back. Scaled 
0-750 1 ma basic 30/- ea; 100 micro amp scaled 0-50 
E2/10/0 ea. P. P 3/8. 
SANGO 50 micro amp 3' round meters. Ex brand 
new radiation equip. LI ea. P. & P. 3/6. 

SEEING IS BELIEVING! 
First coma, firsts d 

AMERICAN oscilloscope type TS34/AP. Size 
7 x 61 x 155' deep with viewing hood. Tested, 
good working condition. Ideal general purpose scope. 
117 volt mains therefore only E12.10.0. Can. £1. 
COSSOR D.B. Scopes -some models from EIS. 
RACAL Diversity unit ES ea. 
CI NTEL Transistorised counter. 6 meter display. 
Ideal conversion frequency counter £12 ea. 
MARCONI Absorption Wattmeter 1 micro watt to 
6 watts. Type TF958. FANTASTIC at E7 ea. 
SOLARTRON Stab. PU AS516 & AS517. Circuits 
supplied. Fantastic value at E2 and £4 each. 
VERY SPECIAL OFFER. AVO Transistor Ana- 
lysers in superb condition ONLY E30 each. 
SUPERB BUYS. F'urzehill V200A Valve millivolt 
meter 10mv to 1 kv. £10 ea. Furzehill Valve volt- 
meter 378B/2. 10 my to 100 volts E7 ea. 
MEGA Ohm Meters -check earths, bonding etc. 
Ridiculous at ES ea. 
SUNVIC DC Amplifier type DCA1, Thermo -couple 
etc. £9 ea. 
Odd CABINETS from 19' 6 ft. racks down to 
'matchbox' size. Must go ! 

COMPONENT PACK consisting of 2-2 pole 
2 amp push on/off switches; 4 pots 1 double; 1 -small 
double pole vol control; 250 resistors t and } watt 
many high stabs. Fine value at 10/- per pack. P. 
& P. 3/6. 
3000 Series relays -15 mixed values (new and as 
new, no rubbish) 30/- P. & P. 7/6. 
3000 Type 2 pole c/o assembly. Brand new boxed 
-will fit any 3000 type relay. 2/- ea. incl. postage. 

Carriage extra. 

TRANSISTOR EHT INVERTORS. 12 volt in, o/p 
(+ or -) 1.5 KV 2 MA and 3 KV +100 micro amp. 
Ideal CRT supply, photomultipliers etc. Full information 
supplied. Brand new at L6/I0/- ea. P. & P. 5/-. 
Also, as above but 1.5KV AC 20 kc/s. L3.I0.0 ea. P. & P. 
5/-. 
Panel switches DPDT ex eq. 2/6 ea.: DPST Brand new 
3/6 ea.; DPST twice, brand new 5/- ea. 
Switches 4 pole 2 way 2/6 ea. 

ALBRIGHT Heavy Duty Contactor. Single make. 
200 amp. 24V coil. Brand new, boxed. LI ea. incl. P. & P. 
MOTOR DRIVEN SWITCHES. 4 to 24 volt, 6 pole. 
24 way. Brand new. E3 ea. P. & P. 5/-. 
100 CHANNEL PULSE HEIGHT ANALYSER. 
Type 13630. Complete equipment in enclosed 4' 6' 
cabinet. Tested, working with manual. Must go 05. 
Can. at cost. 

Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 
FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units, 
etc., at 'Chiltmead' prices. Callers welcome 9 a.m. to 10 p.m. any day. 

CH I LTM EAD LTD. 
7-9-11 Arthur Road Reading Berks Tel. No. 582605 
(rear Tech. College) 300 yds. west of 22 Sun Street Reading 65916 
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G. F. MILWARD Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS 

ELECTRONIC COMPONENTS 
Wholesale/Retail : ' 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

WIRE -ENDED TYPES 
REF. No. 
GI/1I 20/450V 
GI/13 40150V 
G2/5 10/6V 
G3/7 100/25V 
G3114 100/180V 
G5/9 818/450V 

H2 /13A 
I0I450V 

/6V 
HI/3 4/4V 
HI/4 6/6V 
Ha/7 20/6V 
H1/9 6016V 

CAN TYPES 
REF. NO. 
GI/8A 16/35V I/ - 
GI /10 32/275V 11- 
GI/14 16/275V 1/- 
G2/1 6,000/30V 7/6 
G2/5 125/200V (REV) S/- 
G2/ I I 100/350V 2/- 
G2/I2 100/150V 2/- 
G2/14 20/10/10/450V 21- 
G3/1 60/100/350V 3/- 
G3/2. 200/200/350V 6/- 
G3/2A 200/200/100/350V 7/6 
G3/4 650/300V 7/6 
G3/6A 50/50/350V 2/- 
G3/9 100/200/250V 61- 
G3/10 40/20/10/10/350V 3/- 

G310A 200/350V 23- 
G3/I2 100/200/16/16/300V 5/- 
G3/13 64/275V 21 - 
TAG ENDS 
REF. NO. 
GI/4 4/150V 
GI/5 8/275V 
GI I I5A 32/350V 
GI/7 16/161275V 

NOTE: IT IS ESSENTIAL THAT REFERENCE NUMBER IS QUOTED WHEN ORDERING THESE CAPACITORS 
REF. NO. REF. NO. REF. NO. 

2/- HI/II 8/6V 6d 
1/- H2/2 64/2.5V 1/- 
9d H2/6A 24/275V I/- 
2/- H2/8 321150V II- 
21- H2/9A 2/150V I/- 
3/- H2/10A 16/32/350V 2/- 
2/- H2/I IA 32/275V 1/6 
6d H3/7A 500/12V I/6 
6d 143/8 75012V I/6 
6d H3/10A 30/10V 6d 
6d H3/12 16/50 (REV) 2/- 
6d H4/l 20/4/275V 1/6 

G4/l3 400150V 
G4/14 b0014V 
H5/3A 500/25V 
H5/6A 4013V 
H5/7 30/6V 
H5/11 400/6.4V 
H5/12 320/10V 
H5/14 5/6V 
H6/1 100/50V 
H6/6 200/3V 
H6/7 200/l6V 
H6/l3 500/3V 

21- 14711 10/ITV 9d 
9d H7/2 20115V I/ - 
2/- H7/2A 20/6.4V 9d 
6d 7/3 25/12V 9d 
6d H7/4 25/25V 1/6 
4d H7/4A 25/20V 1/6 
II- H715 40/I5V 1/6 
6d H7/6 50/3V 6d 
1/6 H7/6A 26/50V 1/6 
6d H7/7 50/12V 1/6 
1/6 H7/7A 50/10V II - 
9d H7/8 50/15V 1/6 

REF. NO. 
H7/9 60/12V 
H7/I0 60/I5V 
H7/II 64/25V 
H7/13 75/I5V 
H7/14 100/4V 
H8/2 2/50V 
H8/3 3/50V 
H8/7 12/25V 
H8/7A 15/I5V 
H8/10 2/275V 
H8/1 IA 250/12V 
H8/ 13 100/25V 

I/6 
1/6 
I/6 
I/6 
If- 
I/- 

1/6 

I/6 
2/- 

REF. NO. 
G31 13A 2,000/30V 

300/700/320V 
250/150V 
50/50/200V 
60/350V 
60/200/175V 
40/40/275V 
40/40/450V 
2,000/25V 
150130V 
100/20011 6/275V 
35,000/I5V 
400/275V 
60/100/275V 
100/400/300V 
45,000/12V 
100/100/50/350V 
100/200/25V 

G4/I 
G4/3 
G414 
G4/5A 
G4/6 

G4/7A 
G4/II 
G4/ 12 
G4/I3 
G5/3 
G5/5 
G5/6 
G5/7 
G5/7A 
G5/10 
G5/11 

7%6 
2/- 
2/- 
1/- 
2/6 
1%6 
2/6 
3/- 
11- 
6/- 

15/- 

2Ì6 
7/6 

I5/- 
31- 
2/- 

REF. NO. 
G5/12 100/20/10/350/20/50V 
G5/13 401100/350V 
G5/I3A 40/40/40/40/350V 
G6/1 12,000/ I 5 
G6/2A 2,500/50V 
G6/3A 2,000/15V 
G6/4A 1,000/25V 
G615 1,000/I,500/25V 
G6/5A 1,600/70V 
66/6 1,000/60V 
6Ì8 200/250V 

G6/9 60/200/300V 
G6/ I I 40/350V 
G6/I2 250/25V 
H5/4 325/25V 
HI/5 2,000/I8V 
HI/6 1251200V 

2/6 
2/6 
2/6 

12/6 

26 
7/6 
7/6 
6/- 
5/- 
1/- 
2/- 
1/6 
3/- 
2/ - 

REF. NO. 
HI/10A 10110/350V 
HI/12 200/275V 
HI/15 100/200/60/275V 
H2/4 50/80/300V 
H2/5 100/100/100/275V 
H2/6 50/275V 
H2/9 16/16/450V 
H2/ I0 1,000/100V 
H2/11 32/32/250V 
H2/12 50150/I50V 
H3/4 1,000/50V 
H3/4A 3,000/25V 
H316 2,500/9V 
H3/6A 5,000/18V 
H3/9 100/275V 
H3/ I I 150/200V 

Ñ4/33 5Ó/0Ì62V 
SV 

1/6 
21- 

1/66 

76 
1/6 
1/6 
6/- 
2/6 
4/- 
2/- 
2/- 
2/- 
I/6 

REF. NO. 
H4/3A 500/50V 
H4/4 400/6 (REV) 
H4/5 32/32/350V 
H4/6 64/275V 
H4/8 8/8/8/275V 
H4/9 500/6V 
H4/10 I0110N25V 
H4/II 75/400/16/275V 
H5/2 64/32/8/275V 
H5/3 500/25V (REV) 
H5/9 10011001150V 
H5/9 50/50/50/350V 
HS/13 32/32/8/300V 
H6/4 1501150V 
H6/ 14 1,000120V 
H8/I2 3,000/6V 
H8/I3 6,000/6V 
H8/13A 100/25/200125V 

1/6 
2/- 
2/- 
2/- 
2/6 

26 
7/6 

2/6 
2/- 
3/- 
2/- 
1/6 
21- 
3/- 
4/- 
1/6 

REF. NO. 
1/- G2/4 40/300V 
I/- G2/I3 100/50V 
I/- G4/3A 200/25V 
21- G4/5 16/300V 

1/6 

Ij6 
I/- 

REF. NO. 
G4/9 8/8/350V 
G4/I0 350/25V 

G6% I2 
3,000/15V 

,000% Ì2V 

REF. NO. 
2/- HI/9A 50/150V 
2/- H3/5 2501150V 
3/- H4/2 250/25V 
2/- H4/7A 32/32/275V 

1/- 

1/6 
2/6 

REF. NO. 
H4/12 500/50V 
H5/6 250/50V 

2/- 
2/- 

PRINTED CIRCUIT. CAN TYPE 
REF. NO. 
GI/6 16/32/450V 2/- 
GI/8A 161350V I/- 
GI/10 32/275V 1/- 
G1/14 16/275V 1/- 
G2110 1001100/350V 3/- 
G2/I2 100/150V 2/- 
G2/14 20/10/10/450V 2/- 
G3/I 60/100/350V 3/- 
G3/6 100/250V 2/- 
G3/6A 50/50/350V 2/- 
G3/8A 100/25V, 100/12V 2/- 
G3/II 100/350V 2/6 

REF. NO. 
G3/I2 100/200/16/16/300V 
G3/13 64/275V 
G4/3 250/I50V 
G4/4 50/50/200V 
G4/8 40/40/450V 
G5/6 60/100/275V 
G5/8A 100/65/250V 
G5110 100/100/50/350V 
GS/ I I 1001200/25V 
G5/12 I00I20/101350/20150V 
G5/13 40/100/350V 
G5/ 13A 40/40/40/40/350V 

S/- 
2/- 
2/- 
2/- 

2j6 
2/- 
3/- 
2/- 
2/6 
2/6 
2/6 

REF. NO. 
05/14 8/8275V 
G6/4A I,000/25V 
G6/I I 40/350V 
G6/12 250/25V 
HI/10A 10/10/350V 
141112 200/275V 
HI/13 250/150V 
-12/4 50/80/300V 
42/5 100/100/100/275V 
x12/6 50/275V 
H2/11 32/32/250V 
H2/ 12 50/50/150V 

REF. NO. 
116 H3/9 100/275V 
2/6 H3/10 100/250V 
I/- H3/13A 16/16/275V 
2/- H4/3A 500/50V 
1/6 H4/4 400/6 (REV) 
2/- H4/6 641275V 
2/- H4/7 32/32/350V 
2/- H418 8/8/81275V 6 H4/10 10/IO/425V 
1/6 H4/13 400/250V 
1/6 H5/I 150/200V 

2/- 
2/- 
1/6 
1/6 
2/- 
2/- 
2/- 
2/6 
2/6 
3/- 
2/ - 

REF. NO. 
H5/2 64/32/8/275V 
H5/3 500/25V (REV) 
H5/8 32/32/275V 
H5/9 100/100/150V 
H5/13 32/3218/300V 
H5/9 50/50/50/350V 
H6/4 150/150V 
H6114 1,000/20V 
H8/11 250/25V 
H8/I2 3,000/6V 
H8/ 13A 100/25/200/25V 
H3/11 150/200V 

2/- 
2/6 
1/6 
2/- 
2/- 
1/6 
2/- 
2/- 

1/6 
2/- 

PRINTED CIRCUIT TYPE. WIRE LEADS. 
REF. NO. REF. NO. 
GI/9 16/275V 1,6 H3/15 350/12V 
H2/7 10/25V I /- H5/1 150/30V 
H2/12A 350/12V II- H5/I4A 1,100/10V 
H2/IS 12.5/40V 1/6 H6/5 I50/25V 

REF. NO. 
1/61 H6/I0 300/9V 
1/6 H6/II 300/15V 
2/- H6/I4A 900/I5V 
1/6 

1 

REF. NO. 
1/- H7/12 65/I5V 
1/6 H7/15 100/16 
2/- H8/1 1/350V 

REF. NO. 
1/6 H8/4 5/I5V 
I/6 H8/8 20/9 
I/- H8/9 40/15 

I/- 
1/- 
1/6 

E5 WORTH OF COMPONENTS FREE! 1 I I 
Thinking of learning another language! If so. apply to us for details of Linguaphone courses. 
We will GIVE you [5 worth of components of your selection when you purchase a language 
course! IIll 
SCREENED LEADS. Specially designed to 
all leads consist of 9 ft. screened lead-except 
SL I Phono plug to Phono plug 5/3 
SL 2 Standard Jack Plug to Standard 

Jack Plug 12/ - 
SL 3 Standard Jack Plug to Phono Plug 9/ - 
SL 4 3 -pin DIN to Phono Plug 7/6 
SL 5 Phono Plug to Wander Plugs 9/ - 
SL 6 Standard Jack Plug to Wander Plugs 9/ - 
SL 7 3 -pin DIN to Wander Plugs 6/9 
SL 8 Phono Plug to Phono Coupler 9/ - 
SL 9 3.5mm Jack to Phono Plug 7/6 
SL 10 Co -ax Plug to Co -ax Plug 6/9 

fill the demand for the moat popular types- 
SL 11 which has 10 ft. co -axial cable. 
SL II Car Aerial plug to Car Aerial 

7/6 socket 
SL 12 3 -pin DIN to 3 -pin DIN 9/ - 
SL 13 Co -ax plug to 3.5mm Jack Plug 7/6 
SL 14 3 -pin DIN to 3.5mm Jack Plug 8/3 
SL 15 Standard Jack Plug to 3 -pin DIN 10/6 
SL 16 3.5mm Jack to Wander Plugs 6/9 
SL 17 3.5mm Jack to Standard Jack 10/6 
SL 18 3.5mm Jack to 3.5mm Jack 8/3 
SL 19 3 -pin DIN to 5 -pin DIN 'A' 9/ - 
SL 20 3 -pin DIN to Soldered ends 6/ - 
SL 21 5 -pin DIN 'B' co 2 Phono 9/- 

MULLARD POLYESTER CONDENSERS 
1,000 pf., 1,200 pf., 1,800 pf., 2,200 pf., 400 volts, 3d. each. 25 per cent discount 100 any type. 
.15uf., .22uí., .27uf., 160 volts 6d. each. 25 per cent discount 100 any one type. 

RESISTORS 
} and } watt. Most values in stock. 10/. per 100 of any one value. 2/- dozen. 3d. singles. 
MAINS DROPPER TYPE. Hundreds on values from .7 ohm upwards. I watt to 50 watts. 
A large percentage of these are multi -tapped droppers for radio/television. Owing to the 
huge variety these can only be offered 'assorted'. 10/- per dozen. 

SILVER MICA/ CERAMIC/ POLYSTYRENE CONDENSERS 
Large range in stock. 15/- per 100 of any one value. 31- per dozen. Singles 6d. each 

RECORDING TAPE BARGAIN! The very best British Made low-noise,'high- 
quality Tape! Sin. Standard, 7/6d. Long -play 9/, 5lin. Standard 9/-. Long -play 12/ - 
lin. Standard 12/-. Long -play 16/3. We are getting a fantastic number ol repeat orders 
for this tape. Might we suggest that you order now whilst we still have a good stock 
available? 

RECORD PLAYER AMPLIFIERS 
1 watt, 8 ohm output. All transistor, complete with screened input lead, volume control 
and speaker leads. This excellent unit has built-in rectifier and smoothing components 
enabling it to be used direct from any 6 to 9 volt bell transformer. Perfect for baby alarm 
or inter-com. Few only left. Cannot be repeated at 30/- each. 

TRANSISTOR RADIOS 
Once again we have a supply of these excellent radios which offer superb quality sound 
and excellent sensitivity. They are packed in a colourful presentation box complete with 
battery, earpiece and carrying case. Each one is guaranteed. You would expect to pay at 
least LS-but our price due to a bulk purchase is only 37/6d. Many of our customers have 
made a considerable profit by buying these radios and re -selling them to friends! 

RECORD PLAYER CARTRIDGES. Well below normal shop price! 
ACOS GP 67/2 15/-. (Mono). ACOS GP 91/3 20/-. (Compatible) ACOS GP 93/1 23/- (Stereo) 
ACOS GP 94/- 30/-. (Stereo, Ceramic). ACOS GP 93/- DIAMOND 32/6. ACOS 94/1 
DIAMOND 37/6. 

TRANSISTORISED FLUORESCENT LIGHTS. 12 volt. All with Reverse Polarity 
pr ion. 8 watt 39/6. 15 watt 79/6. 13 watt 99/6. Postage 3/- per fitting. These can 
be sent on approval against full payment. Thousands already sold. 

MULLARD 'UNILEX' AMPLIFIERS 
In our opinion these units are the best value for money ever offered. A complete stereo 
unit consisting of Control unit, Pre -amplifier, Two Main Amplifiers and Power Pack 
complete and ready for use-NO extra components to buy-yours for LIS. (Normal 
retail price is L16.101.) 
GARRARD SP 2S UNITS also offered at a discount. Our price only E12.10s. Postage 9/-. 

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range in stock. All at 10 

per cent discount on list. 

VEROBOARD 
Pin. x lin, x .15 1/3 Sin. x 31in. x .15 5/6 Pin. x Pin. x .1 4/9 
Pin. x Pin. x .15 3/3 17in. x Pin. x .15 11/- Sin, x Pin. x .1 4/7 
31in. x 35in. x .15 3/II I7in. x 314n. x .15 14/8 Sin. x 34ín. x .1 5/6 
Sin. x Pin. x .15 3/11 35in. x 24in. x .1 4/2 
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins (.1 or .I5) 3/6 for 36. 
Special offer pack consisting of 5 24in. x I in. boards and Spot Face Cutter .. .. ..10/ - 

VOLUME CONTROLS 
DOUBLE POTS. Most with concentric Spindles. 
500k log + 50k I in. + Switch 3/- 10k log + 10k log + Switch 
50k S/log + Im log + Switch 3/- IM lin. + IM lin. no Switch 
100k I in. + 100k log + Switch 3/- 500k 1 in. + IM I in. no Switch 
100k log + 100k log + Switch 3/- IM lin. + 2.5M lin, no Switch 
250k log + 500k log + Switch 3/- 500k I in. + 500k log no Switch 
250k log + 100k lin. + Switch 3/- 100k log + 100k log no Switch 
I M log + 1500 ohm I in. + Sw. 3/- 2M log + 2M log no Switch 
IM log + 100k lin. + Switch 3/- 

4/6 
2/6 
2/6 
2/6 
2/6 
2/6 
3/6 

SPECIAL 10/- PACKS. ORDER 10 PACKS AND WE WILL INCLUDE AN EXTRA 
ONE FREE 1 I I I 

RESISTORS. 1/4 watt assorted 100 10/ - 
Wire -wound I to 3 watt 20 10/- 

5 to 7 watt 15 10/- 
10 watts 10 10/ - 

Multi -tapped 12 10/ - 
PAPER CONDENSERS TV types 50 10/ - 

Miniature 100 10/ - 
ELECTROLYTIC CONDENSERS 

Suitable for Mains Radio/TV 10 10/ - 
Transistor types 20 10/ - 
Mixed (both types) 15 10/ - 

POLYSTYRENE CONDENSERS 100 101- 
MULLARD POLYESTER COND. 50 10/ - 
SILVER MICA 100 10/ - 
WIRE WOUND 3 -Watt SLIDERS 15 10/ - 
VOLUME CONTROLS. Assorted 5 10/ - 
NUTS AND BOLTS. Mixed length/type 

8 B.A. 100 10/- 
6 B.A. 100 10/- 
4 B.A. 100 10/- 
2 B.A. 100 10/ - 

METAL SPEAKER GRILLS 
7fin. x afin. 6 10/ - 

EARPIECES. Magnetic No Plug 6 10/- 
2.5mm Plug 4 10/- 
3.5mm Plug 4 10/- 

500 MICRO -AMP LEVEL METERS I 10/ - 
VERO -BOARD. TRIAL PACK 

5 BOARDS + CUTTER 10/ - 

TRANSISTORS 
P.N.P. Untested but mainly O.K. 50 10/- 
N.P.N. Untested but mainly O.K. 50 10/- 
OCP 71 equivalent 5 10/ - 
Light -sensitive Diodes 10 10/ - 
(These produce up to 'ma from light) 
OC 44 Mullard 1st grade 4 10/ - 
OC 45 Mullard Boxed 4 10/- 
20378 Output. Marked 4 10/- 
20371 Driver. Marked 4 10/ - 
AST 22. Marked 5 10/ - 
BY 127 Rectifiers 4 10/- 
1N4007 Rectifiers (1200V peak) 4 l0/- 
STC 3/4 Rectifiers 6 10/ - 
DIODES (OA 81 & OA 91) 40 10/ - 
WIRE. Solid Core. Insulated 100yds. 10/ - 

Stranded ditto SOyds. 10/ - 
SOLAR CELLS. Large Selenium 2 10/ - 

Small 3 10/- 
(6CO-AXIAL cells will 

CABLEa . 
Micromatic radii) 

Semi Air -spaced 15y4s. 10/ - 
CRYSTAL TAPE RECORDER 

MIKES I I0/ - 
CRYSTAL EARPIECES 3.5mm Plug 2 10/ - 
TRANSISTORISED Signal Injector 1 l0/ - 
TRANSISTORISED Signal Tracer 1 10/ - 
TRANSISTORISED CAR REV. 

COUNTER KIT (Needs Ima. 
meter as indicator) I l0/ - 

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 2/-. 
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CHOICE OF 1000'S OF ITEMS LARGEST SELECTION LOW PRICES AND RETURN OF POST SERVICE 
TRANSISTORS 

now been reduced 
20301 0.10 
20302 040 
20303 0.10 
20306 0.411 
20308 0.30 
20309 030 
20371 0.13 
20374 0.20 
20381 0.124 

Brand new and fully 
in price. Many 

2N3393 0 15 
2N3394 015 
2N3402 022k 
2N3403 0.221 
2N3404 0.321 
2N3405 045 
2N3414 0.221 
2N3415 0.121 
2N3416 0.371 

guaranteed. PLEASE 
more semi -conductors 
3N128 070 
3NI40 0.771 
3N141 0734 
3N142 0.53 
3N143 0671 
3N152 0.871 
R.C.A. 0.321 
40050 033 
40250 0.871 

NOTE, -A large 
in stock. Please 

8C122 040 
8C125 035 
8C126 0.55 
8C140 0.371 
BC147 0171 
BC148 0.111 
BC149 0.171 
BC152 0.171 
8C157 020 

number of our 
enquire for types 

BFY25 025 
BFY26 0'20 
BFY29 0.30 
BFY30 0.50 
89Y41 030 
BFY43 0.621 
BFY50 0.121 
BFY5I 0.121 
BFY52 0.121 

transistors have 
not Hated. 

NKT214 042k 
NK1215 0221 
NKT2I6 0771 
NKT2I7 042k 
NKT219 0.30 
NKT223 0271 
NKT224 0.25 
NKT225 042k 
NKT229 020 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 1400 

L L L [ L [ L L L 
1A 0.10 0.12k 0.13 016 0.17k 0.19 040 - - 
3A 0.15 - - 0.12k - 020 - - - 
6A - - 045 0'30 0 11 0.35 050 - - 
IOA - 0.52k 037k 0.65 0.771 0-87k 097k 125 1.60 
17A - 0.37k 0624 0.771 090 0.97k 120 1.571i 1.871 
35A - 117k 1.60 197k 217k 270 3.10 3.50 430 

5 amp only. 1 amp and 3 amp are plastic encapsulation. 

2N388A 0621 
2N404 0121 
2N696 040 
2N697 020 
2N698 045 
2N699 0.611 
2N706 0.111 
2N706Á 0.121 
2N708 0.13 
2N709 0.611 
1N718 045 
2N718A 010 
2N726 010 
2N727 010 
2N914 0171 
2N916 0171 
2N918 010 

2N3417 0 371 
2N3439 110 
2N3440 0.971 
2N3570 1.13 
2N3572 0974 
2N3605 0271 
2N3606 0.171 
2N3607 0221 
2N3702 0.121 
2N3703 0.121 
2N3704 017k 
2N3705 0.13 
2N3706 0.11k 
2N3707 0.13 
2N3708 0.09 
2N3709 0.10 
2N3710 0.11 

40251 0.311 
40309 0311 
40310 0.45 
40311 025 
40312 0.471 
40314 0.371 
40315 1371 
40316 0471 
40317 0.37k 
40319 0.53 
40320 0.471 
40323 0324 
40324 0474 
40326 0171 
40329 030 
40344 0.271 
40347 0.371 

BC158 017k 
BC159 0.20 
BCI60 0621 
BC167 0.13 
8C1688 014 
BCI68C 013 
BC169B 0.14 
BCI69C 0.13 
BCI70 0.121 
BCI71 0.15 
BC172 0.13 
8C175 0121 
8C182 0.111 
BC183 0.111 
BC184 0.13 
BC182L 0.10 
BCI83L 0.10 

BFY53 0.174 
BFY56A 0.371 
BFY75 010 
BFY76 0421 
8FY77 0.571 
BFY90 0.671 
BFW58 0271 
BFW59 045 
BFW60 045 
BPX25 113 
BPX29 1180 
BPYI0 1.45 
BRY29 0471 
BSXI9 0.171 
BSX20 0.171 
85X21 0.371 
BSX26 0.451 

NKT237 0.35 
NKT238 0.25 
NKT240 0.271 
NKT24I 0274 
NKT242 040 
NKT243 0621 
NKT244 017k 
NKT245 040 
NKT26I 040 
NKT262 010 
NKT264 0'20 
NKT271 0'20 
NKT272 040 
NKT274 0.20 
NKT275 0.30 
NKT281 0.271 
NKT401 0.871 

DIODES AND 
N9I4 007} 
N916 007} 
N4007 0214 
S44 0.10 
S113 OIS 
0120 015 
5121 017k 
5130 0.121 
5131 0124 
5132 0.15 
S940 007k 
AA119 0.10 
AAI19 0.10 
AAZ13 010 
AAZI5 012k 

RECTIFIERS 
AAZI7 0111 
BAIOO 015 
8Á102 0334 
BÁ110 0.321 
BAI I5 0071 
BA141 0321 
8A142 032k 
8A144 012k 
BA145 040 
BA154 0.121 
BAX13 0.121 
8AX16 0.124 
BAY18 0.171 
BAY31 0.071 

BAY38 0111 
BY100 0171 
8(103 0311 
BY112 0.774 
BY124 015 
BYI26 0.13 
BY127 0.171 
BY164 0.371 
BYXIO 0.211 
BYZIO 0.35 
BYZI I 0321 
BYZ11 030 
BYZ13 045 
FST3/4 0.211 

OAS 0.17k 
OAIO 031k 
0A9 0 10 
0A47 0.071 
0A70 0.07k 
0A73 010 
0A79 0.09 
0A81 0.071 
0A85 0.071 
0A90 0.071 
0A91 0.071 
0A95 0.071 
0A200 110 
0A202 0.10 

2N929 0.12k 
2N930 0.271 
2N987 0521 
2N1090 0.124 
2N1091 0411 
2N1131 045 
2N1131 045 
2N 1301 0.171 
2N1303 0.171 
2N1304 0.211 
2N1305 0111 

2N3711 0.12 
2N3713 1.87k 
2N3714 2.00 
2N3715 1.211 
2N3716 2.90 
2N3773 240 
2N3791 2.75 
2N3819 015 
2N3823 0974 
2N3854 0.271 
2N2754A 0.171 

40348 0.321 
40360 0.421 
40361 0.471 
40362 0.37k 
40370 0.321 
40406 0.571 
40407 0.40 
40408 0524 
40409 0.55 
40410 062k 
40412 0'50 

8C184L 0.15 
BC212L 0.111 
BCY10 0471 
BCYI2 0271 
BCY30 0.271 
BCY31 017k 
BCY32 0.371 
BCY33 040 
BCY34 0.221 
BCY38 0.121 
BCY39 0514 

85X27 047k 
BSX28 032k 
BSX60 0.821 
BSX6I 012k 
BSX76 0 224 
BSX77 0.271 
BSX78 027k 
BSYIO 0.271 
BSYII 017k 
BSY24 0.15 
BSY25 0.15 

NKT402 0.90 
NKT403 0.75 
NKT404 0.621 
NKT405 0.75 
NKT406 0.62k 
NKT451 012k 
NKT452 0621 
NKT453 0414 
NKT603F 0.321 
NKT6I3F 0 321 
NKT674F 010 

MAINS TRANSFORMERS L 
I amp Charger. Sec. 0.3.5-9.18v .. .. .. .. 097k 
2 amp Charger. Sec. 0-31-9-18v .. .. 1.171 

I amp (Douglas) MT103 Sec. tappings from 6v to 50v .. 1.621 
2 amp (Douglas) MT104 Sec. tapping, from 6v to 50v .. 2.121 
Post and packing 0.221. 
S amp (Douglas) MT107 Sec. tappings from 6v to 50v .. 530 
Post and packing 0.37g. 
Various other Transformero ranging from 4A to SA in stock. 

2N1306 125 
2N1307 0.25 
2N1308 0.30 
2N1309 0.30 
2N1507 0.171 
2N1613 OM 
2N 1631 01 3 
2N1632 010 
2N1637 0'30 
2N1638 0471 
2N1639 0271 
2N1701 1611 
2N171I 02S 
2N1889 0324 

2N3855 0.171 
2N3855A 010 
2N3856 020 
2N3856Á 015 
2N3858 0.25 
2N3858A 010 

0 2N3859 271 
2N3859Á 0121 
2N3860 010 
2N3866 130 
2N3877 0.40 
2N3877Á 0.40 
2N3900 0.37k 
2N3900A 0.40 

40467A 0371 
40468A 01 5 
40528 0711 
40600 0.571 
40603 0.50 
AC107 0.13 
AC126 040 
AC127 04 3 
AC128 0.20 
AC154 0112} 
AC176 0.25 
ACI87 061k 
AC188 0.374 
ACYI7 0278 

BCY40 0.371 
BCY42 0'15 
BCY43 0.13 
BCY54 0311 
BCY58 0224 
BCY59 0121 
BCY60 0.971 
BCY70 020 
BCY7I 0421 
BCY72 0 
BCZIO 0.171 
BCZI I 0421 
BD116 111k 
8D121 003 

BSY26 0.17{ 
BSY27 0.171 
BSY28 0171 
BSY29 0174 
BSY32 0.25 
BSY36 0.13 
BSY37 0.15 
BSY38 221 0 
BSY39 0121 

0171 BSY40 321 
BSY5I 0 321 
BSY52 031} 
BSY53 0.371 
8SY54 040 

NKT677F 0.30 
NKT713 0.20 
NKT7I7 0424 
NKT734 0171 
NKT736 015 
NKT773 043 
NKT78I 01 0 
NKT10339 0321 
NKT10419 010 
NKT10439 0.37k 
NKTIO519 0321 
NKT20329 0471 
NKT20339 0171 
NKT80III 0.771 

TRIALS 
TR1AC amp 100v .. .. .. .. 
SC41B 6 amp 200v .. .. .. .. 
SC41 6 amp 400v .. .. .. .. 
SCSOD IS amp 400v .. .. .. 
40512 TO.5 mod. 6 amp 400v .. .. 
40430 TO 6 amp .. .. .. 
40486 TO -S mod. 6 amp 400 v .. .. 
Economy Rangj. Trines 
TC4I10 (Preuflt) 4 amp 100 PIV .. 
TC4/20 (Preuflt) 4 amp 200 PIV .. 
TC4140 (Preuflt) 4 amp 400 PIV .. .. 
ST2 DIAL .. 

,. 1 00 
. .. I.IO 

.. 1 10 

.. 1.05 
1 .45 

.. 0 97 
. .. 0951 

0 83 
.. 0'971 

' 

2N1893 0.371 
2N2147 0.811 
2N2148 0.574 
2N2160 057k 
2N2193 0.40 

2N3901 0.971 
2N3903 0.35 
2N3904 013 
2N3905 0.378 
2N3906 0.371 

ACYI8 045 
ACYI9 045 
ACY20 0.13 
ACY2I 043 
ACY22 040 

80123 0.821 
8D124 0.60 
BDI31 0971 
BD132 0971 
BDYIO 1.374 

BSY56 090 
BSY78 0471 
BSY79 043 
BSY82 0.321 
BSY90 0.371 

NKT80112 0.971 
NKT80113 1111 
NKT80211 0.924 
NKT80212 0924 
NKT80213 091} 

INTEGRATED CIRCUITS 
SEE OUR SEPARATE ADVERTISEMENT ON PAGE 84 
SHOWING NEW I.C.s AT NEW LOW PRICES. 

2N2193A 0424 
2N2194A 0'30 
2N2217 0271 
2N2218 0.321 
2N2219 032k 
2N2.220 0.25 
2N2221 0.25 
2N2222 030 
2N2287 1.071 
2N2297 010 

2N4058 0.17 
2N4059 0.101 
2N4060 012k 
2N4061 0114 
2N4062 0,12* 
2N4244 0.471 
2N4245 0.421 
2N4254 042k 
2N4255 0.411 
2N4284 0.171 

ACY28 040 
ACY40 020 
ACY4I 125 
ACY44 0.40 
AL/140 0511 
AD149 0 571 
ADISO 061{ 
ADI61 0.371 
ADI62 0.371 
AF 06 0428 

BDYI I 1.611 
BDYI7 130 
BDYI8 1.73 
BDYI9 1978 
BDY20 1111 
BDY38 097k 
BDY60 I.25 
80Y61 1 43 
80Y62 100 
8FI15 013 

BSY95A 0.121 
BSW4I 041k 
BSW70 0171 
C111 0.75 
C424 027k 
C425 0.55 
C426 040 
C428 0.37d 
C744 0'30 
016P1 0271 

NKT80214 0.928 
NKT80215 0.92k 
NKT80216 0921 
0C20 0.75 
0C22 0.50 
0C23 O SO 
0C24 0.50 
0C25 0421 
0026 0.271 
0C28 062k 

THYRISTORS 
TV O 100 200 300 400 

1 00 lOO 2 040 40 
IA 015 027{ 030 040 0374 
SA - 035 0.65 - 0.75 
7A - 035 0.65 - 097k 
TIC47 0.6 amp. 200 PIV 0.35. 
Also 12 amp 100 PIV 0.73; 2N3525 at 1 27k. 

2N2368 0.171 
2N2369 0.171 
2N2369A 0.171 
2N2410 0.421 
2N2483 021k 
2N2484 032k 
2N2539 0124 
2N2540 0.121 
2N2613 0.35 
2N2614 0.30 
2N2646 0.571 
2N2696 1311 
2N271 I 0-25 
2N2712 045 

2N4285 0.171 
2N4286 0.171 
2N4287 0171 
2N4288 0174 
2N4289 017k 
2N4290 0171 
2N4291 0174 
2N4292 0.12k 
2N4303 0.471 
2N5027 0.511 
2N5028 0.571 
2N5029 0.47k 
2N5030 0421 
2N5I72 0.121 

AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 
AF 

14 045 
15 030 
16 013 
17 125 
18 0.62k 
19 040 
24 022k 
25 020 
26 040 
27 0171 
39 0.371 
78 0.421 
79 0.711 
80 0.52k 

BFI 17 0.471 
8F163 0.371 
139167 025} 
BF I73 0.321 
BF177 032k 
BF178 0.521 
8F179 0.711 
BFI80 025k 
BF181 0.321 
BF184 025 
BF185 0.411 
BE194 0.171 
BF195 040 
89196 0.421 

01692 040 
DI6P3 0.371 
016P4 040 
GET102 030 
GET113 020 
GET1 I4 040 
0E7118 040 
GETI19 040 
GETI20 0.321 
0E7873 0121 
GET880 030 
GET887 0.10 
GET889 0 221. 
GET890 0.221 

0C29 0.611 
0C35 0.50 
0C36 0.62k 
OC4I 022{ 
0C42 043 
0C44 010 
0C45 0121 
0C46 0.13 
OC70 0.15 
0071 0.121 
0072 0.121 
OC74 0.321 
0075 0ßk 
0076 0.221 

VEROBOARD 
21' x 33' .. 
21' x 5......021 
31' x 31' .. 
3k" x 5' .. 
21" x 17' .. 
31- x 17' 
5' x 17' 
31" x 17' (Plain) 
5' x 17' (Plain) 
21' x 17' (Plain) 
Vero Pins (Bag of 50) (0.25. 
Vero Cutter [045. Pin Insertion 

. 

. 

. 

. 

. 

. 

(Bag 

. 

. 

. 

. 

. 

. 

of 
Tools 

IS Matrix I Matrix 
0.171 0.10 

0.24 
. 041 044 
. 0271 0171 

0.611 
0.80 11071 

. - 122k 

. - 0371 

. 0.85 
0471 - 

100) [040. 
(.1 and .15 matrix) at 0053. 

2N27I3 027k 
1N2714 010 
2N2865 0628 
2N2904 020 
2N2904A 0.32k 
2N2905 0.371 
2N2905A 0.40 
2N2906 045 
2N2906A 0.271 
2N2907 0'30 
2N2923 0.15 
2N2924 013 

2N5174 0.52k 
2N5I75 0528 
2N5176 045 
2N5232A 020 
2N5245 0.45 
2N5246 042k 
2N5249 067k 
2N5265 125 
2N5266 2.75 
2N5267 2628 
2N5305 0-373 
2N5306 0.40 

AF 81 0421 
AD239 0421 
AF279 0471 
AF280 0.611 
AF21 I 0.321 
ASY26 045 
ASY27 0.371 
ASY28 0271 
ASY29 0.271 
ASY26 045 
ASY50 045 
ASY51 0.32k 

89197 0421 
8F198 0.421 
BF200 0.321 
BF224 0 20 
BF225 040 
BF237 042k 
BF238 0424 
139244 1321 
BFW61 0.471 
BFX12 0.221 
BFX13 0221 
BFX29 020 

0E7896 012k 
GET897 0211 
GET898 0.111 
M1400 I'074 
M1420 1.121 
MJ421 1-121 
M1430 1.021 
M1440 095 
M1480 0974 
MJ481 145 
MJ490 1.00 
911491 1278 

0077 030 
OCBI 040 
0081D 0.22k 
0083 045 
0084 045 
OC139 0.321 
OCl4O 032k 
0C170 0.30 
OC171 020 
OC200 0.371 
0C201 0.471 
0C202 0.621 

RESISTORS 
Carbon Film 
1 watt 5% .. .. 0018 I watt I0'ó .. .. 0.021 
1 watt 5%....002 
2 watt 10% .. 0 06 k watt 5'h .. .. 0.01 

1 watt Mloxide .. 0.09 
Wire Wound L 
25 watt 5% (up to 270 ohms only) .. .. .. .. 0071 
5 watt 5% (up to 8.2k ohms only) ........010 
10 watt 5% (up to 25k ohms only) 

2N2925 0.15 
2N2926 

Green 0.14 
Yellow 0.124 
Orange 0.111 

2N3011 0.30 
2N3014 0.321 
2N3053 045 
2N3054 0-30 
2N3055 075 
2N3133 040 
2N3134 020 
2N3135 045 
2N3136 0.25 
2N3340 0974 
2N3349 120 
2N3390 025 
2N3391 020 
2N3391A 0.30 
2N3392 0.171 

2N5307 0.371 
2N5308 0.371 
2N5309 0.621 
2N5310 0.41k 
2N5354 0271 
2N5355 0.171 
2N5356 0311 
2N5365 0.474 
2N5366 0321 
2N5367 0.371 
2N5457 0371 
25005 073 
25020 2-00 
25102 0.50 
25103 045 
25104 125 
25501 0121 
25502 023 
25503 0.271 
3N83 0.40 

ASY53 
ASY54 
ASY62 
ASY63 
ASY72 
ASY83 
ASY86 
A5Z20 
ASZ21 
AUY10 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 

0.25 
013 
023 
0-171- 
045 
045 
0.311 
1371 
0.421 
130 

07 0.121 
08 0.12} 
09 0.121 
13 0471 
14 0.371 
15 040 
16 0.621 
16A 0.371 
18 0.321 
21 020 

BFX30 0.30 
89X43 0374 
89X44 0'371 
BFX5I 040 
BFX68 067k 
BFX84 043 
BFX85 022¢ 
BFX86 125 
BFX87 0.278 
BFX88 045 
BFX89 0021 
BFX93A 0,70 
BFY10 014 
BFYII 042k 
BFYI7 022k 
09Y18 0.321 
BFYI9 0.321 
BFY20 Iß0 
BFY2I 0.411 
BFY24 0.45 

MJI800 2.171 
MJE340 042k 
MJE520 0878 
MJE521 0.871 
MPF IO2 0.421 
MPFI03 0.371 
MPFI04 137¢ 
MPFI05 0378 
MPS3638 132/ 
NKT0013 0.471 
NKTI24 0421 
NKTI25 0271 
NKTI26 027¢ 
NKTI28 0171 
NKTI35 0.271 
NKTI37 0.321 
NKT2I0 010 
NKT2II 0.30 
NKT2I2 020 
NKT213 030 

0C203 0.421 
OC204 0.421 
0C205 0.62/ 
OC207 075 
OCP71 042k 
ORPI2 0621 
ORP6I 0.301 
P346A 0.221 
TIS34 0.611 
TIS43 0.401 
TIS44 0121 
TI545 0.121 
TIS46 0121 
TIS47 0121 
TIS48 0.111 
TIS49 0 12 
TI550 0.171 
TIS51 0124 
TIS52 0121 
T1553 042k 

CAPACITORS. 
tantalum, 
Electrolytica 
MFD. 

Polyester, 
trimmers etc. 

V. L 
I 18 0.071 
1'6 25 0071 
2 350 0.10 
2.5 16 0071 
4 10 007k 
4 40 0.071 
4 350 0.11 
5 18 007k 
5 50 007k 
6.4 6'4 0078 
8 40 0.071 
8 450 015 
0 12 0.071 
0 25 0071 
2.5 25 0071 
6 10 0.071 

ceramics, Polystyrene, 

MFD. V. L 
25 50 0.078 
32 40 0.07k 
32 450 0274 
40 16 007# 
50 12 0 071 
50 25 0071 
50 50 0'10 
64 25 0071 
80 16 0071 
80 25 007¢ 

100 6.4 0,07# 
100 12 0071 
100 25 0.10 
100 50 0 121 

silver mica, 

MFD. V. [ 
400 16 0.14 
500 6 0121 
500 25 0.19 
500 50 944 
640 16 0171 

1000 16 025 
1000 25 045 
1000 50 0.374 
2000 25 0421 
2000 50 0.621 
2500 12 045 
2500 25 017} 
2500 50 0674 
2500 64 0.771 

PANEL METERS 
38 Series -FACE SIZE 42 x 
42 mm. All prices for 1-9 
pieces. All meters D.C. L 

5 
10 
50 

100 

45 
45 
25 
45 

Log. and Lin. With switch . .. .. ,. 022# 
Wire -wound Pots (3 watts) .. 0.32k 
Twin -Ganged Stereo Pots. (Log. and Lin.) Less Switch 0.371 

6 15 0 07} 
0.16 

25 450 64 007} 
25 10 0.071 

125 10 0.07k 
200 10 0071 
250 25 0'14 
250 50 0.19 

3000 25 152i 
4000 100 2274 
4500 64 2-25 
5000 25 0621 

50 Microamp 1.87} 500 4S HEAT SINKS [ 25 25 0.071 320 10 0.078 5000 50 0971 
100 1-75 
200 1.624 
500 1271 

50-0-50 1.75 
100-0-100 162} 

I Amp 
5 

10 Volts 
20 
50 

25 
4S 
45 
25 
45 

4.8' x 4' x l' Finned for Two TO -3 Trans. 0.474 
4 8" x 2' x I" Finned for One TO -3 Trans 0.321 
For SO -I 0025 For TO -50'05 Finned 
For TO -18 0.05 Finned For TO -I 005 Finned 

THERMISTORS 
R53(STC) 

1271 
K151 (Sie- 

(MOLL 
VÁ10100.124Ilk 
VAI015 0.19 
VA10330.124 

VÁ10390.15 
VAI040 0.121 
VA10530.121 

VÁ1077040 
VAI091 0.211 

500-0.500 145 
I Milliamp 145 

300 
500 

.23 
45 ZENER DIODES [ 

400 (from 3.3v 33v) 0.17# 

mens) IK 
0.12} 

VAI034012 
VA10370.121 

VAI0660.19 
VA10740-12k 

yg1096040 
VAI0970.20 

SPEAKERS(3 ohm 
)187} 

mW to .. .. .. .. 
1 Watt (from 24v to 200v) .. .. .. .. 0371 

VA10050-I5 VAI0380.121 VA1075021k VA37050.874 
10" x 6' .. .. 
9' x 4- .. .. 1.271 
8' x 5' .. 1471 

.. .. .. 0.62 3' } 
5" . .. 0.721 
8' Ceramic .. 2171 

10 Watt (from 3.9v to 100v) 
20 Watt BZY93 Series (from 7.5v to 75v) .. 0.521. Please note: -Due to bulk buying Y g we can .. 

7' x 4' .. .. 0971 
5' x 3' .. .. 0 e2 

12' Ceramic .. 1978 
Post and pocking''''' Antex 15W. Soldering Iron .. .. .. .. 1.62k 

D G. 30 W. Soldering Irons 0.971 
now offer Texas RCA and Newmarket 

PRESETS Carbon Miniature and Sub miniature. Vertical 
.. .. .. .. Semiconductors at industrial distributor 

and Horizontal. 0.1 watt, 02 watt, all at 006 each. 02 
watt 0075. 

POSTAGE AND PACKING CHARGES 
U K o 10 prices. New quantity Price List available 

CARBON POTENTIOMETERS L 
Log. and Lin. Less switch .. .. .. .. 0.13 

EUROPE........015 (minimum) 
COMMONWEALTH (AIR) .. .. 0.63 (minimum) for industrial users upon request. P q 

A. MARSHALL & SONS LTD 
SENDMI DUCTORPRI COMPREHENSIVE 

Telex 21-492 SEMI CONDUCTOR PRICE LIST.124paHeal 
CALLERS WELCOME 

Tel: 01-452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Hours: 9-6 pm Mon -Fri 9-5 pm Sat 

www.americanradiohistory.com
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INPUT 230 v. A.C. 50/60 

OUTPUT VARIABLE 01260 v. A.C. 

BRAND NEW. Keenest prices in the 
country. All types (and spares) from 
1 to 50 amp. available from stock. 
0-260 v. at I amp £5.50 
0-260 v. at 2.5 amps £6.75 
0-260 v. at 5 amps. £9.75 

0-260 v. at 10 amps. [18.50 
0-260 v. at 15 amps £2500 
0-260 v. at 20 amps. £3700 
0-260 v. at 25 amps. £49 eo 
0-260 v. at 37.5 amps. £72.00 
0-260 v. at 50 amps. £92 00 

20 Different types available for 
1 AMP immediate delivery. 

OPEN TYPE (Panel mounting). 1 amp. £3.93 
I amp £5.50. 21 amp. £6.63. P. & P. 38p. 

SERVICE TRADING CO 

SO AMP 

RING TRANSFORMER 
Functional Versatile Educational 

This multi -purpose Auto Transformer with 
large centre aperture, can be used as a Double 
wound current Transformer, Auto Transformer, 
H.T. or L.T. Transformer, by simply hand wind- 
ing the required number of turns through the centre opening. 
E.g. Using the RT.100 V.A. Model the output could be wound 
to give 8V vc 121Amp., 4V. 4 25Amp. or 2V. (4) 50Amp., etc. 
Price: RT.IOOVA 3.18 turns per volt, £2.25-1-17p p. and p. 

RT.300VA 2.27 turns per volt, £4.20+28p p. and p. 
RT.I KVA 1.82 turns per volt, £6.50+33p p. and p. 
RT.2KVA 1.5 turns per volt, [IOSO í48p p. and p. 
RT.2KVA 1.5 turns per volt, L1400+50p p. and p. 

L.T. TRANSFORMERS 
All primaries 220-240 volts. 
Type No. Sec. Taps 
I 12 v.at5A 

30, 32, 34, 36 v. at5amps. 
30, 40, 50 v. at5amps. 
10, 17, 18 v. at 10 amps. - 
6, 12 v. at 20 amps 

LIGHT SENSITIVE SWITCHES 
Kit of parts including ORP.I2 Cadmium 
Sulphide Photocell. Relay Transistor and 
Circuit. Now supplied with new Siemens 
High Speed Relay for 6 or 12 volt oper- 
ations. Price £1.25, plus 13p P. & P. 

ORP. 12 and Circuit 63p post paid. 
220;240 A.C. MAINS MODEL 

incorporates mains transformer rectifier and special 
relay with I make, I break, H.D. contacts. Price inc. 
circuit £2.75, plus 13p P. & P. 

Price Carr. 
£188 28p 

2 £468 30p 
3 £6.88 33p 
4 £4.95 22p 
5 £6.43 33p 
6 17, 18, 20 v. at 20 amps. - £7.28 33p 
7 6, 12, 20 v. at 20 amps. E6.88 38p 
8 24 v. at IO amps. £5.23 28p 
9 4, 6, 24, 32 v. at 12 amps £7.15 33p 

AUTO TRANSFORMERS. Step up, step down. 
I10-200.220-240 v. Fully shrouded. New. 300 watt 
type £3.63 each. P. & P. 23p. 500 watt type £5.13 each. 
P. & P. 33p. 1,000 watt type £7.13 each. P. & P. 38p. 

INSULATED TERMINALS 
Available in black, red, white, 
yellow, blue and green. New 
10p each. Post paid. 

GALVANOMETER 
300.0-300 microamp. Calibrated 
30-0-30. Mounted in sloping fron. case 
£2.50. P. & P. 18p. D.C. Voltmeter 
0-3 V and 0-15 V, £200 plus 18p P. & P. 
D.C. Ammeter. O-6 amp. and 0-3 amp. £2.00, 18p P.&P. 
The set of 3 matching instruments £6.00, P. & P. 33p. 

SF1/ V VWI TESTERSMULTI 

RANGE 

LATEST TYPE 
NEW MODEL U-SODN MULTI 
TESTER, 20,000 O.P.V. MIRROR 
SCALED WITH OVERLOAD PRO- 
TECTION. Ranges: D.C. volts: 100mV., 
0.5 v., 5 v.. 250 v., 1,000 v. A.C. volts. 
2.5 v., 10 v., 50 v., 250 v., 1,000 v. D.C. current: 5OµA., 
0.5 mA.. 5 mA., 50 mA., 250 mA. Size: 51 X 31 X It in. 
Complete with batteries £8.00 
and test prods. Post paid 
TEN OTHER MODELS FROM STOCK. LEAFLET 

ON REQUEST. 

'AV O' MODEL 48A 
Ex -Admiralty in good condition with instruc- 
tions, leads, plus D.C. Shunts for 120 Amp and 
480 Amp. A.C. Transformer for 60 Amp. and 
240 Amp. Multiplier for 3600 volt. Complete 
outfit in fitted case. £15 00, P. & P. 50p. 

SEMI -AUTOMATIC "BUG" SUPER SPEED 
MORSE KEY 

7 adjustments, precision tooled, 
speed adjustable 10 w.p.m. to as 

high as desired. Weight 211b. £4,63 post paid. 

ALL MAIL ORDERS. ALSO CALLERS AT: 

Portage and Carriage shown 
below are inland only. For 
Overseas please ut for 
quotation. We do not 
issue a catalogue or list. 

(NEW)Ceramic construction, wind- 
ing embedded in Vitreous 

Enamel, heavy duty brush assembly designed 
for continuous duty. AVAILABLE FROM 
STOCK IN THE FOLLOWING II VALUES: 
100 WATT I ohm 10a., 5 ohm 4.7a., IO ohm 3a., 
25 ohrr 2a., SO ohm I.4a., 100 ohm la., 250 ohm 
7a., 504 ohm 45a., Ik ohm 280mA., Ilk ohm 
230mA., 2.5k ohm 2a., 5k ohm I40mA., Diameter 
31 -in. Shaft length )in. dia. 41in., £1.50. P. & P. 8p. 
SO WATT I. 12/I0/25/50/100/250/500/IK/I -5K/2 -5K/ 
5K ohm. All at £1.5, P. & P. 8p. 
25 WATT 10/25/50/ 100/250/500/ I K/ I .5K/2.5K ohm. 
All at 78p, P. & P. 8p. 
Black Silver Skirted knob calibrated in Nos. 1-9.14 
in. dia. brass bush. Ideal for above Theostats, 18p ea. 

MOTOROLA MACII/'6 PLASTIC 
TRIAC 400 PIV 8 AMP 

Now available EX STOCK supplied complete with full 
data and applications sheet. Price £1.5 plus 8p P. & P. 

STROBE! SiHOBE! SiRUBE! 
* THREE EASY TO BUILD KITS USING XENON WHITE 

< * LIGH.T FLASH TUBES. SOLID STATE TIMING + 
TRICGERING CIRCUITS. PROVISION FOR EX- * TERMAL TRIGGERING. 230-250v. A.C. OPERATION. 

*The Strobe is one of the most useful and interesting 
instruments in the laboratory or workshop. It is * invaluable for the study of movement and checking 

* of speeds. Many uses can be found in the psychiatric 
and photographic fields, also in the entertainment 
busi mess. It is used a great deal ini the motor industry * and is a real tool as well as an interesting scientific * device. 

* EXPERIMENTERS "ECONOMY" KIT 
Adjustable I to 36 Flash per sec. All electronic com- 
ponents including Veroboard S.C.R. Uniiunction 
Xeron Tube}instructions E5.15 plus 25p P. & P. 

NEW INDUSTRIAL KIT 
Ideally suitable for schools, laboratories etc. Roller 
tin printed circuit. New trigger coil, plastic thyristor 
Adjustable 1-80 f.p.s. Price £9,45. 38p P. & P. 

H"-LYGHT STROBEic 
This strobe has been designed for use in large rooms, Z 
halfl. and the photographic field, and utilizes a silica 
tube for longer life expectancy, printed circuit for 
easy assembly, also a special trigger coil and output 
capacitor. Speed adjustable I-30 f.o.b. Light output * approx. 4 ioules. Price £10 B8. P. & P. 38p. * 7-LNCH POLISHED REFLECTOR. Ideally suited * for above Strobe Kits. Price 53p and 13p P. & P. or 

*.poet paid with kits. t *************************** 
ELECTRONIC ORGAN KIT 

Complete set of parts includi 
with full instructions and 10 

Easy to build, solid 
state. Two full octaves 
(less sharps and flats). 
Fitted hardwood case, 
powered by two pen - 
lite 11v. batteries. 

ng speaker, etc., together 
tunas. £3.00. P. & P. 23p. 

50 in I ELECTRONIC PROJECT KIT 
50 easy to build Projects. No soldering, no special tools 
required. The Kit includes Speaker, meter, Relay, 
Transformer, plus a host of other components and a 56 - 
page instruction leaflet. Some examples of the 50 possible 

Projects are: Sound level Meter, 2 Transistor Radio, 
Amplifier etc., etc. Price £7.75. P. & P. 30p. 

COMPLETE NI. CAD. BATTERY OUT- 
FIT (EX W.D.) 
2 metal carrying cases 
each containing 10 X 1.2 
volt 7 AH (12v) batteries, 
also 10 x 1.2v 22 AH 
(12v) batteries (40 bat- 
te^jes in all). I Dual 
voltage, dual meter, 
thyristor controlled 
charging unit. Designed 
for charging the 7AH and 22AH batteries simul- 
taneously. Input voltage can be adjusted between 
100-250v AC. Built to ministry specification. Ideal 
power supply for field work. Offered at fraction of 
makers price. 2 sets of batteries, I charging unit. The 
set £4500, c. & p. CI .50. 

NICKEL CADMIUM BATTERY 
1.2 V. 35 AH. Size 80 high x3 x 10. £1.50 each, plus 20p 
P. & P. 
Sintered Cadmium Type 1.2 v. 7AH. Size: height 31 in., 
width 2fin. x I,gin. Weight: approx. 13oca. Ex-R.A.F. 
lasted 63p. P. & P. 13p. 

with adjustable lens assembly and 
ventilated lamp housing to take 

UNISELECTOR SWITCHES NEW 
4 BANK 25 WAY FULL WIPER 
25 ohm coil, 24 v. D.0 operation. 
£5.88, plus 13p P. & P. 

6 BANK 25 WAY FULL 
WIPER 25 ohm coil, 24 v. D.C. 
operation. £6.50, plus 13p P. & P. 

8 -BANK 25 -WAY FULL W!PER 
24 v. D.C. operation. E7 63, plus 20p P. & P. 

RELAYS NEW SIEMENS PLESSEY, etc. 

MINIATURE RELAYS AT COMPETITIVE PRICES. 
I 2 3 4 I 2 3 4 

52 6- 9 6M 63p* 700 12-24 2c/o 63p* 
180 6-12 2 c/o E -E 43p. 700 16-24 6M 63p* 
185 6-12 4 c/o E -E 50p* 1250 24-36 4 c/o 63p. 
230 6-12 2 c/o 63p" 1250 36-45 6M 63p" 
280 6-12 2c/o 73p* 2500 36-45 6M 63p" 
700 16-25 4M 2B 63p" 5800 80-85 4 c/o 50p* 
700 16-24 4 c/o 78p. 9000 40-70 2 c/o 50p° 
*including Base 15K 85-1106M 50p* 
(I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) 
Price E -E Ex. Equipment. All Post Paid. 

MINIATURE RELAYS 
9-12 volt D.C. operation. 2 c/o 500 M.A. contacts. 

Size only I in. x i X tin. Price 58p Post paid. 
30-36 v. D.C. operation. 2 c/o 500 M.A. contacts. 

3.200 ohm coil. Size only I x i1r x }}in. 43p post paid. 

SPECIAL OFFER 
Relay 18124 v. D.C. 2 c/o 3 Amp contacts. .1 

400 ohm coil. NEW. 48p. P. & P. Sp or 
3 for El .50 post paid. 
TYPE A.G.C. IM IB 12v. A.C. 3 amp contacts. 
NEW 48p + 8p, p. & p. or 3 for £1.50 post paid. 

Mp 

MAINS RELAY 
230 v. A.C. coil 3 c/o, 10 amp. A.C. contacts. 73p 
+ 8p p. & p. Similar to above illustration. 

RECHARGEABLE NICKEL 
CAD. BUTTON CELLS. 
2 x 1.2 v. 250 MA/HR Nickel Cad. Cells, 
connected to give 2.4 v., at 25 milliamp/10 hour 
rate, complete with 200/250 v. A.C. charger, 
unused. Price 48p each plus 8p p. & p. or 2 
units for LI 00 post paid. 

HOSIDEN DH -02-S 
Stereo Headphones 
Outstanding performance. 8 ohm im- 
pedance and 20-12,000 cps. Adjustable 
head band. Price only 0.-38. P. & P. 13p. 
Complete with lead and stereo jack plug. 

mbig r/ 

BURGESS MICRO SWITCH 
Lever operated. c/o contacts. Price 
20p plus 4p P. & P. IOin. maker's 
carton E1.75 post paid. 

200-250 v. I R.P.M. MOTOR 
Dimensions: 4' x3" x 2.1" 

Spindle length 13116-, diameter i;-. Manu- 

factured by SEC. Price LI I3 plus 18p p. & p. 

BODINE TYPE N.C.1 
GEARED MOTOR 
(Type 

iblel I/ 0th. 
torque 10 lb. in. 
h.p. 50 cycle .38 

amp. (Type 2) 28 r.p.m. torque 20 
Ib. in R jble 1/80th h.p. 50 cycle .28 amp. 
The above two precision made U.S.A. motors are 
offered in 'as new' condition. Input voltage of motor 
115v A.C. Supplied complete with transformar for 
230/240v A.C. input 
Price, either typa £3.15 plus 23p P. & P. or less trans- 
former £2.13 plus 23p P. & P. 

These motors are ideal for rotating aerials, drawing 
curtains, display stands, vending machinas etc. etc. 

VENNER ELECTRIC 
TIME SWITCH 
200/250 volt. Ex -GPO. Tested, perfect 
condition. Two ON, two OFF, every 24 hrs. 
at any manually pre-set time. Price: IOamp. 
10. 75. 'Same. L3 75. 20amp. 53.75. P. & P. 
23p. Also available with Solar Dial ON at 
dusk, OFF at dawn. Prices as above. 

LIGHT SOURCE AND PHOTO CELL 

Precision engineered light source 
MOUNTING fiii=A Y2 

-. g 

xea 
MBC bulb. Separate photo cell mounting assembly for 
ORP.I2 or similar cell with optic window. Both units 
are single hole fixing. Price per pair £2.75 plus IBp. 
P.& P. 

NEW MODEL HIGH FREQUENCY 
TRANSISTORISED MORSE OSCILLATOR 
Adjustable tone control. Fitted with moving coil speaker, 
also earpiece for personal monitoring. Complete with 
morse key. £2.25 plus 18p p. & p. 

SERVICE TRADING CO. PERSONAL CALLERS ONLY 

57 BRIDGMAN ROAD. 
LONDON, W4 5BB. Phone: 01-995 1560 

Closed Saturdays. 1 
SHOWROOMS NOW OPEN 

AMPLE PARKING 
9 LITTLE NEWPORT STREET, 

LONDON, WC2H 7JJ. 
Tel.: OI-437 0576 
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AERO SERVICES LTD 

TWO NEW 
M ULTIMETERS 
FROM RUSSIA 

TYPE 4812 -low senaitivltc 
(6670 p.v.) extremely sturdy 
Instrument for general 
electrical use. 
D.C. ranges: 0.3.1.5.7.5-30- 

60-150.300-800.900V and 
75mV 300 µa-1.5.6.15- 
60-150.800 mA 1.5- 
6 amps. 

A.C. ranges: 0.3-1.5-7.5-30- 
60-150-300-600-900V. 
1.5.8-15-80-150.800mA. 
1.5-6 ampo. 

Resistance: 0.2.3.30k O. 
Accuracy: D.C. 1%; A.C. 

1.6% 
PRICE, with carrying case 
and leads 19.76 

TYPE 4313 -high sensitivity for general electronic and TV -radio 
repair applications. 
Senoitivity: 20,000 o.p.v. DC and 2,000 o.p.v. AC. 
D.C. ranges: 75mV-1.5.3.7.5.15.30.00.150.300-6110V. 

60.120-800µA-3.15.60-300mA-1.6Amp. 
A.C. ranges: 1.5-3.7.5.15.30.60-160-300-600V. 

6001oA-3.15-60-300mA-1.5A. 
Reelatance: 0.5.5-50.500k O 
Capacity and Tranemieelon level scales. 
Accuracy: 1.5% D.C.; 2% A.C. 
PRICE, with carrying case and leads 110.50. 
Both instruments have knife edge pointers and mirror scales. 

WHEN ORDERING BY POST PLEASE ADD 0.121 
(2/6) IN £ FOR HANDLING AND POSTAGE. 

NO C.O.D. ORDERS ACCEPTED 
ALL MAIL ORDERS MUST BE SENT TO HEAD 
OFFICE AND NOT TO RETAIL SHOP. 

CLASS I.5V MOVING COIL 
PANEL METERS 

80mm SQUARE FLANGE, FLUSH MOUNTED 
60µA .. .. 18.80 400mA .. 
100µA .. .. 18.10 600mA .. 
260µA .. .. 12.70 26A .. 
400µA .. .. 12.80 8V .. 
600µA .. .. 12.96 40V .. 
40mA .. .. 8280 150V .. 
250mA .. .. 12.80 250V .. 

600V .. 
120mm SQUARE FLANGE, FLUSH MOUNTED 

40µA .. .. 2410 1.5A .. 
6012A .. .. 2390 2.5A .. 
100µA .. .. 1370 l0A .. 
250µA .. .. 1826 40A .. 
000µA .. .. 1800 10V 
25mA .. .. 1290 60V 
25mA .. .. 1290 100V .. 
60mA .. .. 1290 250V .. 
IA .. .. 12.90 600V .. 
Complete with external shunt. 

1220 
8230 
1230 
1410 
1410 
1410 
12 16 
1290 

1290 
2290 
1300 
13 
1310 
1310 
1310 
23-25 
14 00 

MINIATURE CERAMIC CAPACITORS 
25V D.C. WORKING 

6% tolerance: 22-27-33.30.47-56-68.100-520.150- 
180-220.270.330-390-470-660 .. .. 

680-820-1000pF .. 

-20% + 60% tolerance: l500-2200pF .. 
3300.4700.8800-10,000pF .. .. 

-20% + 80% tolerance: 0015µF.. .. 
00231F.. 
0033µF . . 

0047µF . . 

Note. Minimum Ordere accepted 20 per type. 

1 00 each 
110 each 
1 10 each 
120 each 
125 each 
1-30 each 
1 40 each 
1 50 each 

BRAND 

TWO NEW OSCILLOSCOPES FROM RUSSIA 

CI -6 SINGLE BEAM 
OSCILLOSCOPE 

10 mc/a passband, triggered 
sweep from 1 µ sea, to 3 mliii- 
sec. Free running time base 
from 20 c/s to 200 kc/s. Built-in 
time marker and amplitude 
calibrator, 3 -in. cathode ray 
tube with telescopic viewing 
hood. £39.00 

CI -16 DOUBLE BEAM 
OSCILLOSCOPE 

5 me/s passband. Separate 
Yl and Y2 amplifiers, 
rectangular 6 in. x 4 ln. 
cathode ray tube. Cali- 
brated triggered sweep 
from 0.2 µ sec. to 100 milli - 
sec. per cm. Free running 
time base 50 c/s to 1 me/s. 
Built-in time base calibra- 
tion and amplitude cali- 
brator £87.60 
Full details on request. 
Full servicing facilities and 
spares available. 

OUR NEW CATALOGUE 1970/1971 IS NOW READY. 
PLEASE SEND S.A.E. FOR YOUR FREE COPY. 
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1800 
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bB/254M 
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0.66 
0-35 
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8-00 
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6ß/255M 

2.00 
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0.40 
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020 
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0-50 
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! 
613116 0.40 
8BQ5 0.25 
8BQ6OTB 

0-85 
6BQ7A 0-40 
68E7 0.85 
6BR8 0.65 
6287 120 
8BW6 0-85 
6BW7 0-70 
6B16 026 
BB%76T 

0-75 
6226 0-86 
804 0-88 
60136 020 
8CD8GA 

1-15 
6007 0.50 
BCHB 0-06 
8CL8 0-00 
6CU8 0-66 
OCW4 0-08 
6077 0-66 
8D'3 0.45 
6DC6 0.76 
6DK8 0.48 
BDQBB 0-08 
8D84 
BEA8 
8EH7 
6EJ7 
656 
6F80 
8F11 
8F13 
6F14 
BF16 
8F17 
6518 
8522 
6523 

0.76 
0-08 
0.30 
0.86 
0-50 
020 
0-88 
0-38 
0-8b 
0-86 
0-00 
0.46 
0-30 
0-80 

6524 0.76 
8526 0.76 
8528 0-00 
80116 0-00 
814 0-00 
6.16áT 0-00 
6J7 0-46 
OK60T 0-06 
BK7 OP86 
6K80 0.86 
BK80T 0-00 
8K23 0-06 
6E25 0-76 
8L80T 0.46 
6L7 0.40 
6118 0.46 
6LD20 0-40 
67701 0-40 
1151 0-00 
61.28 0.86 
6Q7 0-40 

61170 
682 
884A 
68A7 
88C7 
8807 
68H7 

FULLY 
GUARANTEED 
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040 
0-00 
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68/470T 
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020 
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0-06 
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12E14 8.67 
12116 040 
12.150T Oß6 
12J7GT 0.45 
12115 0.66 
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129K7 0.45 
128N70T 

0.46 
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83 110 
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FIRST QUALITY PCF8020.50 
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6.M 
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6p.00 DF91 086 EBC41 0.66 EF83 0-06 EN91 0-86 11T86 1-70 040 TT22 240 0.46 
997 3.00 DF92 020 EBC81 0.30 EF85 0.36 EY51 0-40 KT7I 0.60 PEN453DD U17 0-76 VR105/30 
931A 860 
956 026 

DF98 0-42 
D1176 0.36 

040 

EB090 0-30 
EBC9I 0.30 
EBF80 0-40 

EF86 0.30 
EF89 028 
EF91 0.38 

EY80 046 
BY81 0.40 
EY83 0-06 

KT76 0.40 
KT88 1.76 
KTW830-60 

040 
PF86 0.60 
PF818 026 

1718/20 0 76 
019 2-00 
1720 0.76 

VR150/30088 
026 

4378 1.40 DH101 0-06 EBF83 0-40 EF92 0 40 EY84 0-06 ME91 0.46 PFL2000.70 U26 0.76 VÚ33 0.611 
4687 1.76 DK40 0.66 EBF89 020 EF93 0.25 EY86 0.40 90164 0-50 PL33 0-35 026 0 76 V1739Á 0-00 
5644 0-50 DK91 0-86 FBL31 1 -60 EF94 0.26 EY87 0-48 90L4 0.46 PL36 0.66 U31 0.46 VU111 0-00 
6651A DK99 0.60 EC63 0-00 2595 0-00 EY88 0-48 MM 0.40 PL81 0-60 U37 1.50 VÚ120 0-80 

18-00 DK96 0-48 EC88 0-00 EF96 022 E235 0-06 MBPEN/T PL82 0.45 060 0-32 VÚ133 040 
6864 0 40 DL86 126 EC88 040 EF97 0-06 E7,40 0-45 060 PL83 0.45 U62 028 W107 0.60 
6670 0.60 DL88 0-06 EC90 0.88 E1198 0-66 EZ41 0.46 51117 460 PL84 0-40 U76 0-30 W729 0-60 
5751 0.80 DL69 1.76 EC92 0.85 F.F183 0.80 EZ80 026 90U12/14 PL302 0-80 1778 0.30 165 056 
5763 0-70 DL91 027 E093 0.60 EF184 026 EZ81 028 0-60 PL604 0-80 0191 0-76 166 0.55 
5796 1400 01,92 0$6 EC8010 226 EF800 1-00 EZ90 0-30 N78 ldó PL508 0-90 0201 0 36 17690 040 
5814A 0.60 DL93 0.86 20034 0-40 EF804 126 F017 4.60 N8P1 8SO PL509 1-80 0281 0.40 XC11 0.76 
5894 6-00 DL94 0.46 ECC40 0-00 EF811 0.75 FW4/S00 N8P2 4.00 PL801 020 U282 0-40 %012 0.86 
8072 0.86 DL96 0.40 ECC70 0-05 EF812 0.80 075 PABC80 PL802 046 0301 0-40 1C12T 0.40 
8080 1.60 DL96 0-42 ECC81 0.33 EF814 0-76 FW4/800 0-40 PLL80 0 55 U403 0-00 1015 0.25 
8148 1.60 DY86 0-33 ECC82 0.30 11H90 0-40 0.76 PC86 060 P9084 0-60 0404 0.40 101ST 0.40 
6148B 2&60 DY87 0-06 E0083 0.30 EK32 0.46 0C10B 8.76 PC88 0-00 P%26 2-00 Ú8Q1 1023 0.90 
8293 825 DY802 0-50 ECC84 0.30 EK90 020 0N4 1-00 PC900 0-48 PY31 0-80 UAB C801-00 1025 0-86 
6360 1ß5 E551 2-76 ECC86 0-00 EL6 0-06 0R10M 1.60 PCC84 0-40 PY33 0-83 026 Sal -1800 
8870 2-00 E800C 1-10 ECC86 0.60 2133 126 08100 6.00 POC86 0.40 PY80 0.35 UAF41 0.60 14-00 
8883 2-00 E8005 1-50 ECC88 0.40 EL34 0-60 08100 676 P0c88 0.66 PY81 0 30 UAF42 0-06 XR1.3100 
6939 246 E80L 0-96 200,89 0.60 EMS 0.40 081011 810 PCC89 0-00 PY82 0.30 U241 0-00 e.60 
7199 0.76 E81L 116 ECC9I 020 EL36 0.60 0812D 7-00 PCC189 0-55 PY83 0 38 UBC41 0-00 2329 046 
7585 1E6 
769tÁ 140 
7896 125 
a0o5 7.00 

E83F 110 
E84L 040 
MC 0-90 
E88C 1.16 

ECC1890-00 
ECF80 0-36 
ECF82 0-35 
ECF86 0.86 

EL37 326 
EL41 0.55 
E7A2 0b8 
EL81 0-06 

08471 8-00 
0060 176 
0Y501 0.80 
0330 0-40 

PCC8050-06 
P00808 0-80 
P0E8000.70 
PCF80 0-80 

PY88 0.40 
PY600 1-00 
PY800 0.50 

172C81 0-40 
178580 0-40 
UBF89 0 36 
UBLl 0.50 

Z520M 1.60 
Z700U 0.40 
Z700W 0.75 
2719 0.25 

9003 0-86 
9003 0'60 
A1834 0-00 
A2293 190 

E88CC 0-86 
E880(./01 

140 
E900C 0-46 

ECF8041.60 
ECH36 0-60 
ECH42 0.70 
ECH8I 020 

EL83 0-42 
EL84 026 
EL85 0-48 
EL86 0.90 

GZ31 0-88 
0Z32 0.46 
0Z33 0.70 
0234 0-80 

PCF82 026 
PCB84 0-00 
PCF88 0-00 

PY801 0-60 
PZ30 026 
QQV02-8 

l-16 

UBL21 0-00 
17092 0-35 
UCC85 0-40 
170580 0-06 

Z729 0.30 
Z749 0.80 
2800U 1.76 
Z801U 1.76 

AC/HL/DD E9111 040 ECH83 0-40 EL90 026 HABC80 PCF87 025 QQV03-10 UCH21 0.60 280317 020 
0.60 E1361 6-00 ECH84 0.45 EL9l 0.32 0-45 PCF8000-80 126 UCH42 0.70 Z900T 0.76 

PLEASE NOTE THAT ALL PRICES ARE QUOTED IN DECIMAL CURRENCY. 

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN 
Head Office: 
44a WESTBOURNE GROVE, LONDON, W.2 
Tel.: 727 5641/2/3 A.R.B. Approved for inspection and 

Cables: ZAERO LONDON release of electronic valves, tubes, 
klystrons, etc. 

Retail branch (personal callers only) 
85 TOTTENHAM COURT RD., 
LONDON W.2.Tel: 580 8403 

WE WANT TO BUY: 
SPECIAL PURPOSE VALVES. PLEASE OFFER US 
YOUR SURPLUS STOCK. MUST BE UNUSED. 

TELEX 261306 
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APPOINTMENTS VACANT 

t DOLBY SYSTEM 

Noise Reduction in Recording and Communications 

Dolby Laboratories manufacture professional noise reduction equipment which has been widely 
accepted by all major recording companies in the world, as well as by many broadcasting authorities. 
The same techniques have been applied to consumer products which are being built in several countries 
by licensees. 
We have vacancies in the engineering department for talented engineers to continue research and 

development in these fields. Ideal candidates should not only be technically competent but have the 
potential for advancement to section leader in the near future. The department is expanding but is still 
small (a dozen people) in an organization of one hundred. We are situated in a modern building south 
of the river with excellent communications to the centre of London and main railway stations. 

Senior Engineer This position is ideally suited to an engineer inclined towards research. He will compile information 
Systems R&D on and evaluate the properties of magnetic tapes, discs, optical recording systems, AM and FM 

£3,000-£4,000 radio transmission systems, landlines, PCM systems, microwave links, and otter signal recording 
and transmission systems. He will correlate these published or measured results with practical 
experiments in the recording or transmission of programme signals and produce recommendations 
on appropriate Dolby system noise reduction techniques, designs, and operating practices. In 

application of the results obtained, he will take part in or give guidance in the design of product - 
oriented noise reduction circuitry, both for professional and consumer applications. The post 
may involve some travelling both in the U.K. and abroad. 
The ideal candidate will probably be about 30-35, with an honours degree or Ph.D. in physics 
or engineering. He will have several years experience in at least some of the areas mentioned 
above, together with a personal interest in music and quality sound reproduction. A high level 

of initiative and an exceptional record of research and design accomplishment are essential. 

Project Engineer The rapid increase in licensees of the Dolby B -Type consumer noise reduction system has resulted 
Licensee Liaison in a corresponding increase in our engineering liaison activities. The engineer in this post will 
£2,200-£3,000 assist our new and existing licensees in adapting their designs to include noise reduction circuits 

and in choosing suitable systems approaches for the products involved, which include open -reel 
tape decks, cassette and cartridge decks, receivers, and separate noise reduction units for home 

use. In addition to giving assistance at the design stage, he will advise on production and testing 
techniques. He will also be part of a team developing new circuits for both professional and 

consumer applications. While most of the work will be in the laboratory, the post will involve 
some travelling both in the U.K. and abroad. 
The ideal candidate will be 25-35 and have a degree, together with experience of and a high 
level of interest in quality tape recording and sound reproduction. 

Write with brief details in the first instance or telephone 

David Robinson, Chief Engineer 
Dolby Laboratories Inc, 346 Clapham Road, London, S.W.9. Telephone: 01-720 1111 
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TECHNICAL WRITER 

HEWLETT Z PACKARD 

Do you want an attractive salary and a choice working 

location? The world's leading manufacturer of precision 

electronic test and measuring equipment offers 

these and other outstanding benefits to the 

Technical Writer who joins our technical publications 

group. You may qualify if you have a sound 

background in electronics and are an experienced 

writer. Some knowledge of German would 

also be advantageous. 

Hewlett-Packard GmbH, 703 Böblingen, 

Herrenberger Str. 110 GERMANY, Tel: 07031/667 205 

OXFORD UNIVERSITY 
DEPARTMENT OF EXPERIMENTAL 

PSYCHOLOGY 

JUNIOR ELECTRONIC 

ENGINEER 
To assist in design, construction, 

development and maintenance of a wide 
range of devices for the Psychological 
Laboratories, under guidance of the 
Electronic Engineer. 

Candidates must have experience in 
design/development, preferably in a 
research environment, but not necessarily 
in the behavioural/medical field. Some 
experience of digital systems or electro - 
physiological techniques is desirable. 

Minimum qualifications, degree of H.N.C. 
(preference will be given to those actively 
studying for higher qualifications such as 
corporate I.E.E. or I.E.R.E. membership). 
Salary on University Departmental Re- 
search Assistant Grade C scale, £932- 
£1,917 (under review). 

The post provides an opportunity for 
varied and interesting work with excellent 
facilities in a well equipped Electronics 
Section. 

Please apply with details of past experi- 
ence and the names of two referees to: 

THE ADMINISTRATOR 
Department of Experimental Psychology, 

I SOUTH PARKS ROAD 
OXFORD 

1033 

AUDIO SERVICE ENGINEERS 
Vacancies exist for Field Service Engineers covering 
areas : LONDON AND HOME COUNTIES 

SOUTH WALES SCOTLAND 
Salary compatible with experience. Vehicle provided. 
Apply to: 
SERVICE MANAGER, B.V.C. LTD. (SOUND 
PRODUCTS) 725 FULHAM RD., LONDON, S.W.6 

1009 

have immediate vacancies for: 

1. ENGINEER (Telecine/VTR). 
A.C.T.T. Category D. Tele- 
vision broadcasting experience 
essential. 

2. TECHNICAL ASSISTANT/ 
ASSISTANT ENGINEER 
A.C.T.T. Categories H/E. 
Experience in Electronics 
associated with television or 
allied fields required. 

3. TRAINEES. The minimum 
qualifications required, 'A' 
level Maths and Physics. 

applications to: 
Personnel Department 
HTV Television Centre 

CARDIFF 

CITY OF LEEDS & CARNEGIE 
COLLEGE 

SENIOR WORKSHOP TECHNICIAN 
T3 £t,089-£1,272 

Applications are invited for this post in the 
Audio -Visual Aids section of the College, to be 
responsible for the maintenance of all electronic 
equipment including a closed circuit television 
apparatus and to assist in the other work of the 
section. 

Application forms and further particulars from 
the Senior Administrative Officer, City of Leeds 
and Carnegie College, Beckett Park , Leeds LS6 3QS, 
to be returned as soon as possible. Previous 
applicants need not re -apply. 1037 

UNIVERSITY of LANCASTER 

ELECTRONICS TECHNICIAN 
DEPARTMENT OF' ENGINEERING 

Must be experienced in solid state 
electronics and instrumentation ; duties 
will include assisting in the design and 
making of new equipment for teaching 
or research and the maintenance of 
laboratory equipment. Salary will be 
within the scales £1,041-£1,410 or 
£1,398-£1,707 depending on age, 
qualifications and experience. 

Application form (to be returned as 
soon as possible) available from the 
Deputy Establishment Officer, Uni- 
versity House, Bailrigg, Lancaster. 

1027 
1000 
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Got ambitions 
in science or Engineering 

Try for a Shrivenham Cadetship 
and give yourself the best possible 
chance of a degree. 

"I don't know whether the staff 
are really better at Shrivenham than at 
*****, but they certainly dévote a 
great deal of time and trouble to us. 
It's not just that there's a good staff/ 
student ratio. There's also a first class 
staff/student relationship, and that's 
what matters. I expect to do distinctly 
better at Shrivenham than if I'd stayed 
at*****." 

The speaker is a student who has 
studied at University elsewhere and is 
now reading for a B.Sc. at Shrivenham- 
known more formally as the Royal 
Military College of Science. This is 
where most of the technically qualified 
Officers, needed in growing numbers 
by an Army as moderh as ours, do 
their degree courses. Its academic 
record is summed up in one readily 
grasped statistic. In 1969, when 
Shrivenham was still one of 52 
establishments whose students 
competed for external degrees, 
London awarded a total of eight 
First Class Honours degrees in 
Chemistry (Special) and Engineering. 
Five of them went to Shrivenham. 

Spotting Potential 
Does this mean that the ordinarily 

able man will be out of his depth? No. 
Shrivenham has the same basic entry 
requirements as most universities. If 
there's any difference here, it tends to 
favour the late developers. The Army's 
selection procedures are rather more 
sophisticated than most, and can spot 
potential ability. Given that, it is 
prepared to consider young men whose 
'A' level grades would lead to automatic 
rejection elsewhere. People with 'D's 
have done well at Shrivenham. And a 
young man who was told after his 
first year at a university that he "would 
never reach degree standard", went on 
to win First Prize for Engineering at 
Shrivenham and a London First Class 
Honours degree. 

Today Shrivenham runs its own 
degree courses leading to CNAA 
awards. Its students are mostly young 
Army Officers who have been through 
Sandhurst. There are also a number 
of civilian students, most of them on 

Officer Students assist in setting up an experiment on a linear accelerator in the Rutherford Nuclear Physics 
Laboratory of the College. 

County Awards. And there are young 
men who have won Cadetships. 

How to get a Cadetship 
Cadetships in Science and 

Engineering at Shrivenham carry a 
probationary commission as Second 
Lieutenant. To get one, you need at 
least 5 GCE passes, two of them- 
in Maths and Science subjects-at 
'A' level. You have to satisfy the 
Shrivenham Selection Board that you 
are 'degree' material, and pass the 
Regular Commissions Board at 
Westbury, where you spend three days 
while they find out if you have the 
practical imagination and leadership 
needed by an Army Officer. And you 
have to undertake to serve as an 
Officer for five years after completing 
your course. 

In return you get over £ 1,000 a 
year while you're studying (which 
makes you better off than any other 
undergraduates), as well as free tuition. 
And, as we have seen, you get a very 
much improved chance of getting a 
degree. 

Tutorial System 
There are three main reasons for 

this. One is that the staff can, and do, 
take a lot of trouble with individuals 

(Shrivenham operates a tutorial system 
comparable to that at Oxford or 
Cambridge). The second is the good 
equipment (there are no less than four 
particle accelerators of up to 4-I MeV, 
a wind -tunnel, a rocket -motor and a 
computer). The third is that they are 
not at all indulgent about slacking. 
"After *****", says the student who 
knows both, "it's quite a change being 
made to work." 

Incidentally, nobody wears uniform, 
and there are no parades. But during 
vacations you are expected to spend 
some time on attachment to an Army 
unit. 

If you'd like to know more, fill in 
the coupon. You'll get some interesting 
reading-and a chance to visit 
Shrivenham and have a look round 
for yourself. 

r 

Name 

To: Col. C. A. Noble, MC, BA, MPI(A), 
Dept. 743 (RMSS A4), Lansdowne House, Berkeley Sq., 
London, WI X6AA. Please send me the illustrated 
prospectus for the R.M.C.S., Shrivenham. 

Address 

I have GCE (or equivalent) passes, 

including at Advanced level in 
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M --L Management Consultants 
in Human Resources 
17 Stratton Street London W1 

Technical Development Manager 

£3500 -£4000 
Our client is the EVR Partnership, the joint TV recording company set up by 
Columbia Broadcasting System of America, ICI and CIBA-Geigy. Electronic 
Video Recording is a system for playing professionally recorded programmes of 
sound and vision through any normal television receiver. The processing of film or 
video tape programme material into telecartridges requires highly advanced 
electronic and photographic equipment. The man appointed will lead a team at the 
Basildon; Essex, factory in developing and maintaining methods of using this 
equipment. Candidates should be graduate or professionally qualified engineers 
with several years' knowledge and experience in the television industry on the 
development or the operational side. Some knowledge of the photographic problems 
that would be involved is also desirable. J. G. French reference ZH.2054. 

DThe MSL Consultant has analysed this appointment 
Further information will be sent if you provide your name and 
address by telephoning 01 -629 1844 or writing to the consultant 
quoting the reference. Your enquiry will be in confidence. 

r ICI 
West 
Midlands 
GAS 

MICROWAVE/RADIO 
TELEMETRY SYSTEMS 

The West Midlands Gas Board uses microwave radio equipment, digital 
supervisory systems and U.H.F. radio scanning gear for telemetry and 
data transmission throughout the West Midlands area. V.H.F./U.H.F. 
Mobile RIT systems are operated from fixed and mobile transmission 
centres and are extensively utilised by the Service and Conversion 
Departments. 

The Telecommunications Department as part of the expanding manage- 
ment services directorate require the following personnel:- 

Assistant Engineer (Microwave) 
Ref: VWVA155 
To undertake preparation of specifications, installation planning and 
performance analysis of high capacity microwave systems together with 
integrated radio telemetering equipment. Experience in large microwave 
multi -channel system design essential. Salary £1,665 to £2,178 per 
annum. 

Technicians 
Ref: VWVA156 
To assist in the maintenance and commissioning of equipment. Know- 
ledge of comprehensive modern testing procedures, appropriate 
maintenance experience and the ability to work alone are essential. Initial 
salary £1,185 to £1,725 per annum according to experience, with 
progression to Senior Technician and up to £1,968 per annum on proven 
ability. 

These posts are based at Board Headquarters, Solihull, but involve travel 
throughout the Board's area. Excellent working conditions include 
assistance with removal expenses in suitable cases. 

Please apply in writing, quoting appropriate reference number, to:- 
The Senior Personnel Officer, (Headquarters) West Midlands 
Gas Board, 5 Wharf Lane, Solihull. 
Giving full details of career to date. 

BATH UNIVERSITY OF TECHNOLOGY 

School of Chemistry 
and Chemical Engineering 

EXPERIMENTAL OFFICER- 

COMPUTER SYSTEMS 

Applications are invited for the above 
post, tenable within a group concerned 
with the development of computer -based 
systems for the control and automation 
of laboratory experiments: this project 
is supported by the Science Research 
Council. 

Duties include the design and con- 
struction of special-purpose electronic 
equipment and the development of on- 
line programs for a PDP8/K70 computer 
system. 

Experience in solid state electronics, 
modern wiring and construction tech- 
niques is essential, whilst experience in 
computer systems and programming will 
be an advantage. 

The starting salary for suitably quali- 
fied applicants will be within the range 
f 1,536-42,182. 

Informal enquiries can be made of 
Mr. P. E. Sawyer, School of Chemistry 
and Chemical Engineering. 

Application forms should be obtained 
from the Registrar (S), The University, 
Claverton Down, Bath, quoting reference 
71/I. low 

UNIVERSITY OF SHEFFIELD 
TECHNICIAN OR JUNIOR TECHNICIAN required for 
Electronic Section of Department of Physics, dealing 
with design, maintenance and production of Electronic 
equipment for teaching and research purposes. 

Training given in workshop practice. Day release 

training scheme. Salary: Technician £1,041-£1.410 
p.a. Junior Technician £528 (age 16)-£774 p.a. 

(age 20). Write to the Bursar (Ref. B.733), The 
University, Sheffield, StO 2TN. 1024 

UNIVERSITY OF SOUTHAMPTON 
INSTITUTE OF SOUND AND 

VIBRATION RESEARCH 
CONTRACT ASSISTANT 

Applications are invited for the above tech- 
nical post, which is supported by a long 
term Medical Research Council grant, com- 
mencing on or soon after I March, 1971. 
The work involves construction of audio - 
frequency stimulus generators and associ- 
ated equipment, operation of a digital com- 
puter and general assistance with electro - 
physiological experiments. 
Candidates should have experience in the 
fields of electronic construction and applica- 
tion, and would be instructed in the new 
techniques involved in operating the com- 
puter and assisting with experimental 
work. 
This is an important position in a research 
team working on the problems of deafness. 
Salary on scale: 41,368-41,677 per annum 
plus allowances for approved qualifications. 
Applications giving details of age, qualifica- 
tions and experience and the names of 
two business referees should be sent to 
the Deputy Secretary, The University, 
Southampton, S09 5NH by I February, 
1971, quoting ref.: W.W.998. 998 

www.americanradiohistory.com



Wireless World, February 1971 a95 APPOINTMENTS 

audio 
engineer 

for design and 
development 
There are opportunities for senior engineers 

in the design and development laboratories of a major 
company located in the Southern Home Counties. 

The Company designs and manufactures T.V., and audio 
equipment for the consumer market. 

Senior Engineers and those with less experience who 
have a background of design for quantity production 

and a good knowledge of audio and radio circuitry will 
find the environment stimulating and absorbing. 

Test Gear Engineers are also required with 
experience of T.V. or audio equipment. 

Conditions of employment are good, including 
Pension scheme and Life Assurance. Removal 

expenses will be met by the Company and a 

contribution towards solicitors and agents fees. 
These appointments carry salaries of up to 

£2,200 according to experience, plus the 
opportunity for foreign travel. 

Please write in the first instance to 
Position No. CGA 2616,Austin Knight Limited, 
London, W 1 A 1 DS. Companies in which you are 
not interested should be listed in a covering 
letter to the Position Number Supervisor. 

Ministry of Aviation Supply 

TECHNICAL 
OFFICER 
(Electronic Engineering) 
This post, in the Electronics Production (Telecommunica- 
tions) Branch of St Giles Court, London, WC2, is concerned 
with various aspects of the production and procurement of 
electronic valves and semi -conductor devices for Service 
use. The work will involve planning and progressing of 
production; specification of technical content of contracts; 
handling and co-ordination of associated technical matters; 
and liaison with various industrial organisations and govern- 
ment bodies. 
Candidates must have an ONC in engineering, electrical 
engineering or applied physics, or an acceptable equivalent 
or higher qualification. They must have served a -ecognised 
engineering apprenticeship or have had equivalent training; 
they should also have sound knowledge of and experience 
in the electronic engineering field. The total perioo of training 
and experience must be at least eight years. 
SALARY: £2,022 on entry, rising to £2,484. Non-contribu- 
tory pension. Promotion prospects. 
For full details and an application form (to be returned by 
3 February 1971) write to Civil Service Commission, 
Alencon Link, Basingstoke, Hants., or telephone BASING- 
STOKE 29222 ext 500 or LONDON 01-734 6464 (24 -hour 
"Ansafone" service), quoting T/7648/71. 

ELECTRONIC I TECHNICIANS 

THORN 
are required for interesting and varied work concerned with the 

maintenance and manufacture of a variety of equipment used in 

the production of Cathode Ray Tubes. 

Vacancies exist on both day and night shift. We offer good con- 

ditions of employment and a competitive salary. 

Applications are invited from men who have served an indent- 

ured japprenticeship or who have had equivalent experience and 

should be made to :- 

The Personnel Manager, IET/WWI, 
Thorn Radio Valves & Tubes Ltd., 
Mollison Avenue, Brimsdown, Enfield, Middx. 

997 
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Glaxo 
SENIOR ELECTRONICS 
TECHNICIAN 
This is a new position in our central engineering development unit based at Greenford. 

He will report to the Automatics Engineer and will be involved in the development, 
installation and maintenance of electronic systems in the packaging and scientific 
instrument field for the company's factories in the United Kingdom. He will work closely 
with the technicians and engineers located at the factories concerned. 

This position will probably be of interest to a young man qualified to ONC standard with 
a sound knowledge of electronics who wishes to broaden his experience in the field of 
circuit design. Applicants must be prepared to travel within the United Kingdom, and 
should enjoy working on their own initiative. 

A good starting salary will be paid and the excellent conditions of employment include the 
opportunity to participate in the company's profitability. 

Please write, giving brief details and quoting reference ZH.231, to the Personnel 
Officer (MLw), 

GLAXO LABORATORIES LIMITED, 
Greenford, Middlesex. 

GEC -Marconi Electronics 

TECHNICIANS AND 
ENGINEERS FOR ST. ALBANS 

AND LUTON 
QUALIFIED OR NOT! 

VACANCIES exist for work on testing and calibrating valve 
and solid-state electronic measuring equipments embracing 
all frequencies up to u.h.f. in Production, Service and 
Calibration departments. 
APPLICATIONS are invited from people of all ages with 
experience or formal training in electronics and from ex -Armed 
Services technicians. 
HIGHLY COMPETITIVE SALARIES, negotiable and 
backed by valuable fringe benefits. 
RE -LOCATION EXPENSES available in many instances. 
CONDITIONS excellent; free life assurance, pension 
schemes, canteen, social club. 
37+ -hour, 5 -day, office -hours week. 
WRITE or phone Personnel Department stating age, details 
of previous employment, training, qualifications, approximate 
salary required, quoting WWII 

mi 
MARCONI INSTRUMENTS LIMITED, 
Longacres, St. Albans, Herts. 
Tel : St. Albans 59292 
Luton Airport, Luton, Beds. 
Tel : Luton 31441. 
A GEC -Marconi Electronics Company 

RADIO 
OPERATORS 

There will be a number of vacancies in the 
Composite Signals Organisation for 
experienced Radio Operators in 1971 and 
subsequent years. 

Specialist training courses lasting 
approximately 8 months are held at intervals. 
Applications are now invited for the course 
starting in September 1971. 

Salary Scales 
During training with free accommodation 

provided at the Training School: 
Age 21 £848 per annum 

22 £906 
23 £943 
24 £981 
25 or over £1,023 

On successful completion of course: 
Age 21 £1,073 per annum 

22 £1,140 
23 £1,207 

.. 24 £1,274 
25 (highest 

age point) £1,351 
then by 6 annual increments to a maximum 
of £ 1,835 per annum. 

Excellent conditions and good prospects of 

promotion. Opportunities for service abroad. 

Applicants must be United Kingdom 
residents, normally under 35 years of age at 
start of training course, and must have at 
least 2 years operating experience or PMG 
qualifications. Preference given to those who 
also have GCE '0' level or similar qualification. 
Exceptionally well qualified candidates aged 
from 36-40 may also be considered. 

Interviews will be arranged throughout 
1971. 

Application forms and further particulars 
from: 
Recruitment Officer, Government 
Communications Headquarters, Oakley, 
Priors Road, CHELTENHAM, Glos., 
G152 54J. Tel: Cheltenham 21491 Ent 2270 

92 

Dealer Liaison 
Representative 
QUAD require an enthusiastic young 
man of pleasant personality with a 

liking for high quality sound and some 
knowledge of how to achieve it. 
An understanding of the general 
philosophy behind the various ap- 
proaches to design and technique is 
more important than expertise in the 
technicalities but some technical know- 
ledge and ability in superficial fault 
diagnosis, for example, would be 
expected. 
Covering the whole country, visiting 
appointed Quad retailers etc., would 
involve a considerable amount of 
travelling and time spent away from 
home, but this is not just another 
selling job and the post would carry 
considerable responsibility, providing 
scope for initiative to the man who 
proves his ability. 
Apply in writing giving full details in 
confidence to: 

Mr. J. H. Walker, 
Acoustical Mfg. Co. Ltd., 
St. Peters Road, Huntingdon 1019 
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Electronics Maintenance Engineers 
There are excellent opportunities in the 

Installation and Maintenance Division of U.K. 

Electronics and Industrial Operations of E.M.I. 

Ltd., at Hayes, Middlesex, for engineers to 

carry out maintenance work on a wide variety 
of electronic equipments including laboratory 
test gear and trans-ceivers. 

Candidates should be between 21 and 45 

years of age and have some experience in this 

type of work. Consideration will be given to 

experienced Radio and Television servicing 
technicians and to ex service personnel. 

836 

Commencing salaries of up to £1,500 
per annum will be paid and staff 
conditions include contributory pension 
scheme and free life assurance. 

Please apply in writing giving brief personal 
and career details to: 

J. J. Sweetman, Personnel Department, 

U.K. Electronics & Industrial Operations, 
E.M.I. Ltd., Blyth Road, 

Hayes, Middlesex. 
Tel: 01-573 3888, Ext. 2523. 

EMI 
1968 

coiuiputer 
eIIiJÏIIeeI.ÏIIiJ 

NCR requires additional ELECTRONIC, ELECTRO 
MECHANICAL ENGINEERS and TECHNICIANS to 
maintain medium to large scale digital computing 
systems in London and provincial towns. 

Training courses will be arranged for successful 
applicants, 21 years of age and over, who have a 

good technical background to ON C/H NC level, City 
and Guilds or radio/radar experience in the Forces. 

Starting salary will be in the range of £900/£1,350 
per annum, plus bonus. Shift allowances are payable, 
after training, where applicable. Opportunities also 
exist for Trainees, not less than 19 years of age, with 
a good standard of education, an aptitude towards 
and an interest in, mechanics, electronics and 
computers. 

Excellent holiday, pension and sick pay 
arrangements. Please write for Application Form to 
Assistant Personnel Officer 
NCR, 1,000 North Circular Road, 
London, NW2 
quoting publication and month of issue. 

Plan your future with N c R 

Electronic 

Design Engineers 

- H.F. Receivers 
The Racal Group leads the world in the design and 

manufacture of H.F. Communications equipment, 
and has a wider range of receivers in production 
than any other organisation. 

A further expansion of our activities into new 
areas of development is now taking place and we 
are seeking experienced design engineers at all 
levels to join us. 

Engineers in Racal are encouraged to take a high 
degree of responsibility for their products, of which 
they normally control all technical aspects from 
initial conception to quantity manufacture. In return 
we demand enthusiasm and ability in the field of 
product oriented design. 

Salaries at all levels up to about £3000 per annum 
may be payable and brief details should be sent 
before interview to : 

THE ELECTRONICS GROUP 

Mr. G. J. Lomer, 
Director of Development 
Racal -BCC Limited, 
Western Road, 
Bracknell, Berks. 
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Materials / Electronic 
Engineers 
If you are qualified to first Degree level in Electronic Engineering 
or a Pure Science subject, then we may be able to offer you an 
interesting and challenging career. Of the many elements and 
compounds with applications in the electronics field, we are 
particularly interested in the properties displayed by quartz 
crystal and ferri -magnetic materials. 

Specialized Components Division of the Marconi Company is 
engaged in the R and D, manufacture and marketing of a wide range 
of components using these two materials. Continuing expansion 
has created opportunities for Engineers with circuitry experience 
to work on both the fundamental Research of material characteristics 
and the Development of devices (eg crystal filters and oscillators; 
microwave circulators and isolators) which are used throughout 
the electronics industry. 

It would be naive of us to suppose we could give you a concise 
description of the jobs we have to offer in this advertisement, so 
please telephone (reverse charges) either John Penney (Deputy 
Technical Manager) on Billericay 2654 Ext 37 or H. W. Cooke 
(Divisional Personnel Officer) on Chelmsford 53221 Ext 593 for 
further details. Initial interviews can be arranged at a mutually 
convenient location. 

Marconi Communication Systems 
Attractive commencing salaries will be offered, coupled with 
excellent conditions of employment and the opportunity for further 
promotion within the largest electronics Company in Great Britain. 
Assistance with removal expenses will be given in appropriate 
circumstances. If you are unable to telephone, please write to 
Divisional Personnel Officer, Marconi Communication Systems 
Limited, Marconi House, New Street, Chelmsford, Essex, quoting 
reference WW/SCD/21. 

GEC -Marconi 
Electronics Billericay 

RADIO & TELEVISION SERVICING 
RADAR THEORY & MAINTENANCE 

This private College provides efficient theoretical and practical training in the 
above subjects. One-year day courses are available for beginners and shortened 
courses for men who have had previous training. 
Write for details to: The Secretary, London Electronics College, 20 Penywern 
Road, Earls Court, London, S.W.5. Tel.: 01-373 8721. 84 

RADIO SERVICE ENGINEER 
Are you an engineer who wishes to join a large International Group and one 
who looks forward to being involved in the Common Market? 
We are seeking such a man for our Service Department with knowledge 
of transistor circuitry and, if possible, experience with tape recorder and 
television repairs. 
We offer a good salary and working conditions including a non-contributary 
pension scheme, subsidised canteen facilities and some free local transport. 
Please write giving brief details about your qualifications and experience to: 
The Personnel Officer, BOSCH LIMITED 
Rhodes Way Radlett Road Watford Herts 

1007 

ST. LOPE'S COLLEGE 
FOR THE TRAINING AND REHABILITATION 

OF THE DISABLED, EXETER 

The following posts on the Instructor Staff 
are vacant 

1) BASIC WORKSHOP PRACTICE 
This course calls for an 

INSTRUCTOR 
to train new candidates in Light Engineering 
Bench work, both mechanical and electrical. 
The post calls for a varied background in 
engineering and considerable experience. 
Some teaching experience would, of course, 
be an advantage. Five-day week. Three 
weeks' leave rising to four after three years' 
service. Superannuation Scheme. 
Salary Scale: Grade III-£1,415 - £1,790 

2) INSTRUCTOR OF ELECTRONICS 

THEORY AND PRACTICE INCLUDING 
RADIO AND TV SERVICING 

An Electronics Engineer with industrial 
experience is required for the above post. 
Five-day week. Three weeks' leave rising to 
four after three years' service. Superannu- 
ation Scheme. 
Salary Scale: Grade III-£1,415 - £1,790 
Applications (no forms) to: 

The Principal 
1041 

BUSINESS OPPORTUNITY 
Earn a substantial extra income through a fascinating 
parr -time business of your own that you could share 
with your wife and operate from your own home. 
This is an outstanding business opportunity with rewards 
exceeding E5000 per annum at the higher levels. We 
are looking for organisational and managerial ability. 

Telephone for.an appointment. 
VISTA MARKETING MAIDENHEAD 28754 

1002 

AUDIO TESTERS/ 
TROUBLE SHOOTERS 
Required for interesting position in 

electro -musical equipment. Audio 
amplifiers of up to 100 watts. Echo Units 
(Copicat) SIS and valve, etc. Please 
phone in first place. WEM Ltd., 
66 Offley Road, London, S.W.9. 
735-6568. 937 

RESEARCH 

TECHNICAL SUPPORT 

STAFF 
These appointments will be in the PHYSICS and 

CONTROL AND COMMUNICATIONS Divisions 
at the Central Electricity Research Laboratories, 
Kelvin Avenue, Leatherhead, Surrey, where the 
successful candidates will be concerned with either 
one or more of the following: - 

(o) the calibration, maintenance and repair of a 

wide variety of complex modern instruments 
and equipment. 

(b) the devising and provision of complex instru- 
mentation schemes to meet the needs of the 
Laboratories. 

(c) development of novel instrumentation for use 
in generating stations, initially on a radio - 
telemetry project. 

Senior Scientific Assistants and Laboratory 
Technicians should have either a relevant HNC 
qualification, extensive commercial experience or 
possess a good theoretical and practical knowledge 
of electronics and be capable of working with a 

minimum of supervision. In either case they should 
be at least age 25. Scientific Assistants should have 
5 'O' levels at age 16 or 2 'A' levels at age 18 or 
possess an ONC in a relevant subject. 

In all cases, salaries rise to EI,716 p.a. inc. 
Further details and application forms may be 

obtained from the Personnel Officer at the above 
address. Quote ref. WW/462. 

1005 
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Light engineering/ 
electronics and 
in the dark 
about computers? 

c c 

Join us now as a Computer Service Engineer, 
and after six months' paid specialist training, you 
will be responsible for ensuring that our computers 
are in peak condition. 

We are Britain's leading computer 
manufacturer; we give men who want a rewarding 
career an excellent basic salary while we train them 
in every aspect of customer engineering in the 
computer industry. You'll learn to deal with 
operational problems, and to use the most intricate 
machinery. 

HNC or C&G in electronics engineering, a 

Forces' training in electronics, or similar 
qualifications, are your passport to our 
opportunities. 

How far you progress is up to you-the 
experience you get will stand you in good stead for 
your future career development. You'll gain 
knowledge of new methods and techniqués on the 
most sophisticated equipment. 

To add to your basic salary, you can get 
generous overtime and shift rates. There is a special 
allowance for working in central London. You will 
be operating in a computer environment on 
customers' premises in conditions well above the 
average for industry. 

Age: 21/35. 
Locations: Central London, Hertfordshire, 

Middlesex, Essex, Manchester, Kidsgrove and 
Dublin 

Write giving brief details of your career, and 
quoting ref. WW647C to: A. E. Turner, 
International Computers Limited, 85/91 Upper 
Richmond Road, Putney, London SW' 5. 

International Computers ICL 

996 

If you can put 
a`Yes' in every box, 
you might just 
make a 
RADIO 
TECHNICIAN 
in Air Traffic Control 

An all -consuming interest in telecommunications 

At least one year's practical experience in 
telecommunications, preferably with 'ONC' or 
'C and G' technical qualifications 

A highly developed sense of responsibility 

Willingness to undergo a rigorous programme 
of training 

Aged 19 or over 

To the right man, the National Air Traffic Control 
Service offers the prospect of an interesting and 
steadily developing career as a Radio Technician in 
air traffic control. 

The work involves the installation and maintenance of 
some of the very latest electronic equipment at civil airports, 
radar stations and other specialist establishments all over 
the country. Important today, the job will become 
increasingly vital as Britain's air traffic continues to grow, 
and prospects for promotion are excellent. Starting salary 
varies from £1.044 (at 19) to £1,373 (at 25 or over). Scale 
maximum £1,590 (higher rates at Heathrow). The annual 
leave allowance is good, and there is a non-contributory 
pension for established staff. 

If you feel you can.meet the demands of this rather special 
job-and you have a strong determination to succeed-you 
are invited to complete the coupon below. 

Send this coupon for full details and application form 

To: A J Edwards, C Eng, MIEE, 
iThe Adelphi, Room 705, John Adam Street, London WC2N 6BQ, 

marking your envelope 'Recruitment 

IName.... 

IAddress 

wwT/G.: 

Not applicable to residents outside the United Kingdom 

NATCS 
National Air Traffic Control Service 

' 
I 
' 
I 
' 
) ` mom ame 
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Uhl requires a 

SOUND MAINTENANCE ENGINEER 

(ACTT Category D) Salary £2,131 per annum. 
for maintenance of wide variety of sound recording and 
transmission equipment. Theoretical and practical knowledge 
of sound equipment and semi -conductor circuitry essential. 
Staff subsidised restaurant. Free life insurance. Contributory 
pension scheme. 
Applicants should telephone the Personnel Office 637 2424 (Ext.392) 

for application form. 

I WE KNOW YOU WANT A BETTER JOB 

and what is more WE WILL HELP YOU FIND IT. 

Experienced engineers in Design and De- 
velopment, Systems Test, Technical Sales, 

0 

Production Engineering, Field Service or 
Technical Writing should 

Contact Electronics Appointments Ltd. 

and we will help you. 

I Our placement service is professional, specialised and 
ocompletely confidential. We are in consultation with over 

800 companies on all aspects of electronics engineering. 
/Phone or write at any time quoting WW 101. 
NORMAN HOUSE 105/109 STRAND LONDON W.C.2 
TEL: 01-836 5557 "--_-"" 554 

SITUATIONS VACANT 

AFULL-TIME 
technical experienced salesman re- 

quired for retail sales; write giving details of age, 
previous experience, salary required to-The Manager, 
Henry's Radio. Ltd.. 303 Edgware Rd.. London, W.2. 

[67 

ARE YOU INTERESTED IN HI FI? If so, and you 
have some experience of selling in the Retail Radio 

Trade, an excellent opportunity awaits you at Telesonic 
Ltd., 92 Tottenham Court Road, London, W.I. Tel. 
01-387 7467/8. [21 

DIPLOMATIC 
WIRELESS SERVICE offers a career 

of Home and Foreign Service to men preferably 
between the ages of 21 and 45 with PMO first c_ass 
certificate. Salary according to age, e.g. at 21 £ 1,023 
p.a., 25 (or over) £ 1,288 p.a., rising in annual stages 
to £ 1,749 p.a., with additional allowances overseas. 
Write to the Personnel Officer, Diplomatic Wireless 
Service, Foreign and Commonwealth Office, Hanslope 
Park, Wolverton, Bucks. [880 

DRAUGHTSMEN. 
Mechanical and Electrical required 

by expanding electronics company specialising in 
lighting control and audio visual products. This posi- 
tion is salaried and gives ample opportunity for advance- 
ment. Please apply Electrosonics Ltd., 47 Old Woolwich 
Road, Greenwich, London, S.E.10. Tel. 858 4754. [22 

ENGINEER 
required for company in Glasgow to ser- 

vice top-quality HiFi equipment. Excellent working 
conditions and terms of service. Salary well above 
average for right man. Assistance may be given with 
housing and removal. Telephone 041-339 8787, reversing 
charges to arrange interview. [1017 

HAMPSTEAD 
HIGH FIDELITY are seeking a first 

class salesman. Candidates for this position must be 
between 25-40, of equable temperament, able to drive, 
and with a comprehensive knowledge of the high fidelity 
equipment in the quality market. In addition to dealing 
with the general public the successful applicant will be 
expected to deal with both professional and educational 
bodies and supervise installations to completion. A salary 
commensurate with ability will be offered with excellent 
opportunities for further advancement. For appointment 
please write with full details to The Managing Director, 
Hampstead High Fidelity, 91 Heath Street, London, 
N. W .3. 6SS. [ 1003 

ELECTRONICS 
TECHNICIANS required in Depart 

inent of Psychology. Candidates should have or be 
completing final City and Guilds in Electronic Servicing 
or equivalent qualification. Candidates with ET4 ONC 
and with special experience in Electronics considered. 
Familiarity of Electrophysiological equipment or interest 
in or experience with small computers an advantage. 
The salary will be in the scale £ 1,041- £ 1,410 Per 
annum. Applications giving the particulars of two 
referees and quoting ref. T.46, to Assistant Bursar 
(Personnel), University of Reading, Whiteknights, Read- 
ing, Berks. [994 

ST. BARTHOLOMEW'S/ST. LEONARD'S HOSPITALS 
RENAL DIALYSIS UNIT. An ELECTRONIC TECH- 

NICIAN is required to work in the Renal Dialysis Unit 
at St. Leonard's Hospital serving N.E. London and the 

County of Essex. This is an interesting and worthwhile 
career for someone who likes working as a member of a 
team, and who can drive a Land -Rover (or would be 
willing to learn). Experience in electronics would be an 
advantage, but opportunities exist for training and 
further study. The salary will be on the scale for 
Physics Technicians Grade V (£ 1,035- £ 1,335 plus £ 90 
London Weighting) plus payments for overtime. 
Required qualifications are: ONC in Electrical Engineer- 
ing or Applied Physics, or two "A" levels with appro- 
priate experience. Further details will be given on 
application to Hospital Secretary, St. Leonard's Hospital, 
Nuttall Street. London, N.1 5LZ. [1012 

WIRELESS 
TECHNICIANS. There are vacancies at 

the Home Office Wireless Depots throughout 
England and Wales for Wireless Technicians to assist 
with the installation and maintenance of VHF and 
UHF Systems. Pay: £ 1161 (at age 21) rising to £ 1590 
p.a.. 5 day 40 hour week with overtime payable and 
3 weeks paid holiday a year. Good promotion prospects. 
Qualifications: City and Guilds Intermediate Telecom- 
munications Certificate or equivalent, or good experience 
in Telecommunications. For further details write to: 
Directorate of Telecommunications, Home Office, 60 
Rochester Row, London, S.W.1. [1043 

ENGINEERS 
Have you considered a career in Technical 
Authorship! If you have sound experience in 
electronics, radar or computers and ability to 
write clear concise English, then we have vacancies 
as Technical Authors in the Home Counties and 
Midlands. Salaries range from £1,500 upwards with 
prospects of higher rewards. Box No. WW995. 

SITUATIONS WANTED 

TELECOMMUNICATIONS TECHNICIAN 

Seeks appointment compatible with any 
of the following administrative and field 
experiences, gained while with the Civil 
Aviation and the Telecommunications 
Departments. 
20 years: installing, commissioning, main- 
taining and repairing various radio - 
telecoms equipment from MF to UHF; 
low -power portables to medium -power 
statics, together with associated antennae 
and diesel-electric standbys. Maintenance 
and repairs of MUX, VFT and manual 
telegraphy equipment, PBXs and line 
plants. Willing to Pay Passage to Australia 
and Canada. 1004 

HEM 
CAFaCIPP 

Univ,:rsily of W.iles Insinule of 5c1,nce an,l Te- Inolu9Y 

Department of Applied Physics 

M.Sc./DIPLOMA 
COURSE IN ELECTRONICS 

Applications are invited for this full-time 
one-year course, commencing 27th 
September, 1971. 
Further details may be obtained from 
the Academic Registrar, UWIST, 
Cardiff CF1 3NU. 

CENTRAL WIRRAL GROUP 

THE LIVERPOOL CLINIC 
1 Myrtle Street - Liverpool 7 

ELECTRONIC ENGINEERS 
are invited to apply or the post of Medical Physics 
Technician Grade II in the Department of Physics at 
the Liverpool Clinic. The work is concerned with the 
maintenance, development and construction of 
electronic instruments to be used in connection with 
nuclear medicine. Candidates should have a wide 
experience of electronics and preferably have passed 
the O.N.C. or equivalent. 
Whitley Council Conditions of Service and Salary 
within the scale E1626 by 7 increments to L2,I30. 
Application forms obtainable from Personnel Officer, 
Clatterbridge Hospital, Bebington, Wirral, Cheshire. 

1006 

O.E.M. require an 
ELECTRONICS TECHNICIAN 
to service a range of electronic desk 
calculators. Experience in this field is desir- 
able but not essential. If you have previous 
electronics service experience together 
with the relevent City and Guilds Certific- 
ate and wish to join an old established and 

expanding Company in the Business 

Machine field, why not ring E. J. LANDON 
at 407 3191 for an interview. 992 

ARTICLESIFOR SALE 

AMPLIFIERS, public address, by famous maker, 

brand new in cartons all 19" rack mountings. 30 

watt with two or three low impedance microphone and 

music imput, £55 each. 100 watt amplifier unit only 

to work with separate mixer, £45 each. C.W.O. or 

pro forma. Surplus to our requirements. SCOTTS 

ELECTRONICS, 4 GAYFIELD PLACE. EDINBURGH: 

Tel. 031 556 1301. [ 1014 

BUILD 
IT in a DEWBOX quality plastics cabinet. 

2 in. X 21 in. X any length. D.E.W. Ltd. (W), 
Ringwood Rd., FERNDOWN. Dorset. S.A.E. for leaflet. 
Write now-R)ght now. [76 

FOR SALE. Quantity of now working 17" TV's mostly 
ex -rental, 30/- each. Mullard valve tester, latest 

type, over 1,000 cards. £65. 146a Goldhawk Road, 
London, W12. Phone 01-743 8388. [1022 

MUSICAL 
MIRACLES. Send S.A.E. for details of 

Cymbals and Drum Modules, versatile independent 
bass pedal unit for organs, pianos or solo, musical 
novelties. waa-waa kits (49/-) Also bargain compo- 
nents list reed switches etc. D.E.W. Ltd., 254 Ring- 
wood Road, Ferndown, Dorset. [95 
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The Government of Malawi 
requires a 

TELECOMMUNICATIONS 
OFFICER 
(Civil Aviation) 
* Salary up to £2149 
* Low taxation 
* 25% Gratuity on completion 

of 30 month tour 
* Contract 24-36 months 
* Education Allowances 
* Subsidised accommodation 
* Appointments Grant £100 

or £200 payable in certain 
circumstances. 

Required by the Ministry of Transport and Communications for the installation 
and maintenance of telecommunications and radio -navigational equipment at 

airports throughout Malawi. 

Candidates, 25-45, should possess the City and Guilds Intermediate Certificate 
(Telecommunications) plus at least two ' B' Certificates and have not less than 
four years' experience in radio/radar maintenance after serving a recognised 
apprenticeship or similar training. Applicants 'lacking formal qualifications but 
possessing extensive experience can be considered. 

Apply to CROWN AGENTS, ' M' Division, 4 Millbank, London, S.W.1, for 
application form and further particulars stating name, age, brief details of 
qualifications and experience and quoting reference number M2K/681117/WF 

CHIEF TECHNICIAN 
EDUCATIONAL TELEVISION 

UNIT 
SALARY £1515-£1776 

Required at Guildford County 
Technical College to join an exist- 
ing team in an expanding College 
Television Service. The person 
appointed will assist the lecturer - 
in -charge and supervise the instal- 
lation, operation and maintenance 
of studio and mobile equipment as 
well as initiate the development of 
new facilities. Experience with 
helical -scan V.T.R. equipment 
essential, together with some 
knowledge of studio operational 
procedures and audio visual aids. 

Desirable minimum qualifications 
are the Final Radio and Television 
Servicing and Colour Television 
Servicing certificates (C.G. 48). 
Qualification allowance of £30/ 
£50 generous relocation assistance 
in approved cases. 

Application forms and further 
details from Vice -Principal, 
Stoke Park, Guildford, Surrey, 
on receipt of S.A.E. 

1044 

Electronic 
Test Engineers 

Pye Telecommunications of Cambridge has immediate vacancies 

for Production Test Engineers. 
The Work entails checking to an exacting specification VHF/UHF 
radio -telephone equipment before customer delivery; appli- 
cants must therefore have experience of fault finding and testing 
electronic equipment, preferably ,communications equipment. 
Formal qualifications while desirable, are not as important 
as practical proficiency. Armed service experience of such work 
would be perfectly acceptable. 
Pye Telecommunications is the world's largest exporter of radio- 
telephone equipment and is engaged in a major expansion 
programme designed to double present turnover during the next 
five years. There are therefore excellent opportunities for 
promotion within the company. Pye also encourages its staff 
to take higher technical and professional qualifications. 
These are genuine career opportunities in an expansionist 
company, so write or telephone without delay for an application 
form to: 
Mrs. A. E. Darkin, 
Pye Telecommunications Limited, 
Cambridge Works, Haig Road, Cambridge. 
Telephone: Cambridge 51351 Ext. 355 

Pye Teleconununications Ltd 4 
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Scopes' 1035-2. 1049.-1. 1049 III -1 
£50 lot 
Airmec Sig Gen Type 852 £15 
Marconi Univ. Imp. Bridge £12 
Dawe Valve Voltmeter 612A £15 
Marconi R.G. Oscillator TF1101 £18 
S.T.C. Elec. Counter 3 digit £12 
Sola. D.C. Decade Amp. AA900 £15 
Sola. P.S. Unit SRS 151 £15 
Marconi Video Oscill. TF 885 £16 
Ediswan P.S. Unit. R1103 £12 
Sola. 2 Phase L.F. Oscill. B.O. 567 £20-2 
Redifon Freq. shift Unit. GK 185A £15 
All equip. "As Seen". Cash only. (No 
CHEQUES). Collected or Carr. Extra. 

ALLEN 
46 LESTER ROAD, CHATHAM 

KENT 1020 

xTEW CATALOGUE No. 18, containing credit vouchers 
J. value 10/-, now available. Manufacturers' new and 
surplus electric and mechanical components, price 4/6, 
post free. Arthur Sallls Radio Control Ltd.. 28 Gardner 
Street, Brighton, Sussex. [94 

RELAYS, 
contactors, timers. From cooking to co -ax. 

Foolscap S.A.E. for list please. Watsons, 7a Pier 
Street, Lee -on -Solent, Hants, PO 13 9LD. [1021 

TAPE 
DECK Brenell MK 5. Ser 3. Fitted with new 

bogan 2/2 Record & erase heads extact type for 
W/W circuits £45 o.n.o. Tel. 01-274 7317 evenings. [1031 

TWO SIEMENS 24 -channel and one Philips 12 -chan - 
1 nel AM VF Telegraph Terminals. Details available. 

Inspection invited. Also Siemens 25 -line automatic tele- 
phone exchange with 20 extensions. Box W.W. 1025. 

UHF, COLOUR and TV SERVICE SPARES. Inte- 
grated colour decoder unit incl. circuits 25/- P/P 2/-. 

Colour scan coils £3.10.0 P/P 6/-, Chrominance panels 
20/- P/P 4/6. UHF tuners transistorised, rotary slow 
motion drive or push button £5.5.0 P/P 4/6. Integrated 
UHF/VHF 6 position push button transistorised tuner 
easily adjusted as 6 position UHF tuner, incl. circuit 
£4.10.0 P/P 4/6. Translstd. UHF/VHF IF panels 
£4.15.0 (or salvaged £2.10.0) PIP 4/6. MURPHY 
600/700 series complete UHF conversion kits incl. tuner, 
drive assy., 625 IF amplifier, 7 valves, accessories, 
housed in special cabinet plinth assembly, £7.10.0 or 
less tuner £2.18.6 P/P 10/-. SOBELL/GEC 405/625 
switchable IF amplifier and output chassis, 32/6 P/P 
4/6. Ultra 625 IF AMP chassis and circuit, 25/- P/P 
4/6. Philips 625 IF AMP panel and circuit. 30/- 
P/P 4/6. SOBELL/GEC 2015 series 405/625 printed cir- 
cuit IF panel incl. circuit 38/6 P/P 4/6. UHF list 
available on request. VHF tuners AB miniature with 
UHF injection suitable KB, Baird, Ferguson 25/- P/P 
4/6, Cyldon C 20/- P/P 4/6, Pye 13 ch. incremental 25/- 
P/P 4/6, Ekco, Ferranti, Plessey 4 position push button 
tuner with UHF injection incl. valves 58/6 P/P 4/6. 
New fireball tuners Ferguson. HMV, Marconi type 
37/6 P/P 4/6. Philips export continental turret tuners 
15/- P/P 4/6. Many others available. Large selection 
channel coils, LOPTs, Scan Coils. FOPTs available for 
most popular makes. Surplus Ultra, Murphy 110' Scan 
coils 18/6 P/P 4/6. Sobell frame o/p transformers 17/6 
P/P 4/6. Transistorised time base panel for Ferguson 
portable 50/- P/P 4/6. Pye/Labgear transistd. mast- 
head UHF booster £5.5.0, UHF/VHF setback booster 
£ 7.18.6. Wolsey masthead amplifier power unit 50/- 
P/P 4/6. Surplus BBC2 Belling Lee "Skyline" distribu- 
tion amplifiers £3 (Callers only). -MANOR SUPPLIES, 
172 WEST END LANE, LONDON, N.W.6 (No. 28 Bus or 
W. Hampstead Tube Station). MAIL ORDER: 64 
GOLDERS MANOR DRIVE, LONDON, N.W.11. Tel. 
01-794 8751. [60 

VHF 80-180 MHz. Integrated receiver, tuner, con- 

verter Kit. Remarkable results from single semi- 
conductor. Comprehensive kit £4 post paid or send for 
free literature enclosing s.a.e. Johnson (Radio) 
Worcester, WR1 2DT. [99 

60 kc/s Rugby & 75 kc/s HBG Neuchatel Radio Re- 
ceivers. Signal and Audio outputs. Small compact 

units, £35. Toolex, 6 Warwick Close, Hertford (4856). 
[98 

160 GROSS of standard turrent tags, best offer 
secures. Box W.W. 1023. 

BUSINESS OPPORTUNITIES 

BRAUN HI-FI SERVICE AGENCY 
FOR SALE 

Sole spares stock in U.K. Advertised telephone 
number available. 
Apply: Beacon House, 201 Holland Park 
Avenue, London, W.11. 1040 

TEST EQUIPMENT - SURPLUS 
AND SECONDHAND 

SIGNAL 
generators, oscilloscopes, output meters, wave 

voltmeters, frequency meters, multi -range meters, 
etc., etc., in stock. -12, T. & I. Electronics, Ltd., Ash- 
ville Old Hall, Ashville Rd., London, E,11. Ley. 4986. 

[64 

RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECONDHAND 

VOR SALE: Collins 51S-1 with 55G-1 preselector, ' general coverage 200 KHz to 30 MHz, with digital 
read-out. Professional receiver, superb specification to 
laboratory standards. New price over £ 1,000, accepting 
£650. East, 41 Avenue Close, London, N.W.8 (Tel. 
01-722 7040). [1039 

HMO 
Rx5s, etc., AR88, CR100, BRT400, 0209, 5640, 

etc., etc., In stock. -R. T. & I. Electronics, Ltd., 
Ashville Old Hall, Ashville Rd., London, E.11. Ley. 
4986. [65 

NEW GRAM AND SOUND 
EQUIPMENT 

GLASGOW. 
-Recorders bought, sold, exchanged; 

cameras, etc.. exchanged for recorders or vice- 
versa. -Victor Morris, 343 Argyle St., Glasgow, C.2. 

[11 

TAPE RECORDING ETC. 

YOUR TAPES TO DISC. -£6,000 Lathe. From 30/-. 
Studio/Location Unit. S.A.E. Leaflet. Deroy Studios, 

High Bank, Hawk St., Carnforth, Lancs. [70 

FOR HIRE 

FERROGRAPH, 
Cher, etc., tape recorders for hire. 

Full details from Magnatape Hire Services, 191/193 
Plashet Road, London, E.13. 01-472 2185/2110. [25 

FOR HIRE CCTV equipment, including cameras, 
monitors, video tape recorders and tape -any period. 

-Details from Zoom Television, Chesham 6777 [75 

ARTICLES WANTED 

HIGHEST CASH PRICES for good -quality Tape 
Recorders 9.30-5.00. Immediate quotations. 01-472 

2185. [102 

WANTED, 
all types of communications receivers 

and test equipment. -Details to R. T. & I. 
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon- 
don, E.11. Ley. 4986. [67 

WANTED, 
televisions, tape recorders, radiograms, 

new valves, transistors, etc. -Stan Willetts, 37 
High St.. West Bromwich. Staffs. Tel. Wes. 0186. [72 

WANTED TO BUY 
second hand radio and 
telephone equipment 
Apply for details to Box W.W. 1034 

VALVES WANTED 

WE buy new valves, transistors and clean new com- 
ponents, large or small quantities. all details, 

quotation by return.-Walton's Wireless Stores, 55 
Worcester St.. Wolverhampton. [62 

CAPACITY AVAILABLE 

AIRTRONICS 
LTD., for Coil Winding -large or small 

production runs. Also PC Boards Assemblies. Sup- 
pliers to P.O.. M.O.D., etc. Export enquiries welcomed. 
3a Walerand Road, London, S.E.13. Tel. 01-852 1706 [61 

COIL 
winding capacity. Transformers, chokes R.F. 

coils, etc., to your specification. Sweetnam & Brad- 
ley Ltd., Bristol Road, Malmesbury, Wilts, or Tel. 
Malmesbury 3491. [905 

METALWORK, 
all types cabinets, chassis, racks, 

etc., to your own specification, capacity available 
for small milling and capstan work up to lin bar.- 
PHILPOTT'S METALWORKS, Ltd., Chapman St., 
Loughborough. [17 

TURNED 
parts, automatic capstan capacity available 

also milling, grinding, fitting. Low rates, Ministry 
approved. -Desmond Engineering, Combe Martin, N. 
Devon. Combe Martin 2412. [1036 

WE undertake the manufacture of transformers 
singly or in quantities to any specification. All 

work guaranteed for 12 months.-Ladbroke Transformer 
Co. Ltd., 820a Harrow Road, Kensal Rise, N.W.10. 
Tel. 01-969 0914. [100 

WIRING assembly PCB's sheet metal turning milling 
transformers to your specification. Deane Elec- 

tricals, 19b Station Parade, Ealing Common, London, 
W.5. 992-8976. [965 

TECHNICAL TRAINING 

AM.S.E. (ELEC.), City & Guilds, R.TE.B. Cert., 
Radio Amateurs' Cert., etc., on "Satisfaction or 

Refund" terms. Wide range of Courses in Elec. Engin- 
eering, Design, Installation, Repairs, Refrigeration, 
Electronics, Radio & TV, etc. Send for full details and 
illustrated book -FREE. -BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, Dept. 152K, Alder- 
maston Court, Reading RG7 4PF. [13 

BECOME 
"Technically Qualified" in your spare time, 

guaranteed diploma and exam. homestudy courses in 
radio, TV servicing and maintenance. R.T.E.B., City & 
Guilds, etc., highly informative 120 -page Guide -free. 
-Chambers College (Dept. 837K), Aldermaston Court, 
Reading RG7 9PF. [16 

T.E.B. CERTS., City & Guilds, Colour TV, Radio, 
Computers, Radio Amateurs' Cert., Practical Elec- 

tronics (with kit). Thousands of successes. Send for 
full details of Home Study Courses and illustrated book 
-FREE. BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, Dept. 150K, Aldermaston Court, Read- 
ing RG7 4PF. [15 

TECHNICAL 
TRAINING in Radio, TV and Electronics 

through world-famous ICS. For details of proven 
home -study courses write: ICS, Dept. 443, Intertext 
House, London, S.W.8. [24 

TUITION 

KINGSTON 
-UPON -HULL Education Committee, 

College of Technology. Principal: E. Jones, M.So., 
F.R.I.C. 
FULL-TIME courses for P.M.O. certificates and the 
Radar Maintenance certificate. -Information from 
College of Technology, Queen's Gardens, Kingston -upon - 

[18 

THE UNIVERSITY OF ASTON 

IN BIRMINGHAM 

ELECTRICAL ENGINEERIING DEPARTMENT 

M.Sc. COURSE 
IN 

ELECTRICAL ENGINEERING 
OCTOBER 1971 

FULL TIME : SANDWICH 
BLOCK RELEASE : PART TIME DAY 

The course leads to a Masters Degree in Electrical 
Engineering. One-third of the lecture work will cover 
mathematics, computing and electrical engineering 
materials. The remaining time will be devoted to one 
specialist option selected from the following: - 
Communication Systems 
Control Systems 
Electrical Machines 
Measurement and Instrumentation 
Power Systems 
The Design of Pulse and Digital Circuits and 

Systems 
The Science Research Council has accepted the course 
as suitable for tenure of its Advanced Course Student- 
ships. 

The course is open to applicants who will have 
graduated in science or engineering, or who will hold 
equivalent professional qualifications, by October, 1971. 

RESEARCH IN ELECTRICAL 
ENGINEERING 

Applications are also invited from similarly qualified 
persons who wish to pursue a course of research 
leading to the Degree of M.Sc. or Ph.D. in any of the 
above topics. 
Application forms and further particulars may 
be obtained from: - 
The Head of the Department of Electrical 
Engineering (ref. 12), 
The University of Aston In Birmingham, 
The Sumpner Building, 
19 Coleshill S 
Birmingham 84 7PB. 

1001 

BOOKS, INSTRUCTIONS, ETC. 

MANUALS, 
circuits of all Bette ex-W.D. 1939-48 

wireless equipment and instruments from original 
R.E.M.E. instruction; s.a.e. for list, over 70 types. - 
W, H. Bailey, 167a Moffat Road, Thornton Heath, 
Surrey, CR4-8PZ. [66 
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APPOINTMENTS (continued) 

REDIFFUSION 

COLOUR TELEVISION 
FAULTFINDERS & TESTERS 

We have a number of vacancies in our Production Test Departments 
for experienced faultfinders and testers. 

Knowledge of transistor circuitry and experience with Colour Receivers 
together with R.T.E.B. Final Certificate or equivalent qualifications 
required. 
These will be staff appointments with all the expected benefits. 

Applications to: 
Works Manager, 

Rediffusion Vision Service Ltd., 
Fullers Way South, 

Chessington, Surrey (near Ace of Spades). 
Phone: 01-397 5411 93 

SONY 
are looking for an 

ENGINEER 
to work on closed circuit television equipment in the Service Department 
of the Commercial and Industrial Division at Bedfont in Middlesex. 
The work includes cameras, monitors and video tape recorders, both 
monochrome and colour. 

Please write to :- 
Mr. M. T. Morcom, Service Manager 
Commercial and Industrial Division 

Sony U.K. Limited 
Ascot Road, Bedfont, Middlesex 

975 

CHIEF TEST ENGINEER 
Laser Associates, the leading laser manufacturers in Europe, require a capable Chief 
Test Engineer to systematically organise the testing and quality control of our range 
of lasers and laser systems. Although some experience of lasers would be an advantage, 
this position does call for someone with substantial experience in electronic circuitry 
as the power supply requirements of the laser systems and accessories are extensive. 
The successful applicant would be required to work in Slough until the end of 1971 
when the two divisions of the company will be' integrated in a new factory in Rugby, 
salary negotiable to £2,000 p.a. A vacancy also occurs for a test engineer to act as 

his assistant. 
Please forward résumé to : 

Mr. G. S. Bellis 
LASER ASSOCIATES LIMITED 

697 Stirling Road, Trading Estate, Slough, Bucks. 972 

The Hatfield 
Polytechnic 
Department of Electrical 
Engineering and Physics 

EXPERIMENTAL 
OFFICER 

for work on Research in Digital Communi- 
cation Systems. 

The project, sponsored by the Ministry of 
Aviation Supply (Signals Research and 
Development Establishment), has been 
running successfully for a year. The work 
involves the construction and testing of 
digital integrated circuit systems. Appli- 
cants should preferably be educated to at 
least HNC standard and have a good 
Electronics background. The post is offered 
initially for one year but there are good 
prospects of a permanent appointment. 

Salary in a range up to f1,766 p.a., 
depending on qualifications and ex- 
perience. 

Apply giving full relevant details, to the 
Secretary and Academic Registrar, The 
Hatfield Polytechnic, Hatfield, Herts. Quote 
ref.: 452/WW. 

943 

..................... 
Guide to 

Broadcasting 
Stations 

(16th Edition) 

This is the sixteenth edition of 
a useful book listing European 
long and medium wave stations 
of the world and all the short 
wave stations of the world, 
including VHF sound broad- 
casting stations. The stations 
are presented both in order of 
frequency and geographically. 
The text is introduced by five 
chapters which aim to give 
advice and guidance on how to 
receive these stations. 

0 592 08131 1 164 pages 

1971 £0.50 (lOs.) 

Available from leading booksellers or i The Butterworth Group: 
88 Kingsway London 

WC2B 6AB 
912 
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Jack Plugs, 201, 310, 316, 309, 404 
Jack Strips 310, 320, 510, 520, 810 
Line Transformers 
Resistor Lamps and Holders 
Jack sockets 300, 500, 800 
Resistor Bobbins, coils and spools 
Bells and Bell Transformers 6V or 12V 
Low Pass Filters 
U Links and Sockets 
Fuse mountings 4028 and Mounting H.15B. 
Mountings Protector Strip H.40 
Patching and switchboard Cords 
Patch Panels 
Terminal Blocks and Strips 
Uniselectors and Miniature Uniselectors 
Ringing Generators 

Large stock of GPO Type Components available for prompt delivery 

COMMUNICATION ACCESSORIES and EQUIPMENT LIMITED 
77, AKEMAN STREET, TRING, HERTS. 

TELEPHONE: TRING 3476. TELEX: 82362. 

WW -115 FOR FURTHER DETAILS . 
WORKED EXAMPLES IN PRINCIPLES OF PAL 

ELECTRONICS AND COLOUR TELEVISION 

TELECOMMUNICATIONS 
H. V. SIMS, C.Eng., M.I.E.E., F.I.E.R.E. 

-Problems in Telecommunications Vol. 3 This book discusses the principles concerning the 

B. HOLDSWORTH, B.Sc., C.Eng., M.I.E.E., M.Sc. transmission of colour as well as reception and 

and Z. E. JAWORSKI, Dip.Eng., D.I.C., C.Eng., particularly the effects due to non -linearity and its 

M.I.E.E., M.I.E.R.E. correction. Other aspects covered are the failure of 
constant luminance, differential phase distortion and 

This, the third of four volumes, has been written to the production of Hanover bars. The book covers 
meet the needs of students preparing for the B.Sc. C ity and Guilds 300 Series (Television Broadcasting). 
Final examination in Telecommunications, for Part Ill 
of the I.E.E. Line and Radio Course, and for the C.E.I. 

Part lI examination in Communications Engineering. 

, 278 pp. 162 illustrations 592 02785 6 

£1.25 1968 Further information available on request 

« obtainable from your bookseller or: h THE BUTTERWORTH GROUP 
88 KINGSWAY LONDON WC2B 6AB 

01-405 6900 

154 pp. 59 illustrations 1969 

£1.75 case 592 05944 8 

U1.05 limp 592 05970 7 
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'lrightllfe" moons glu grater bdghtnese end 25,000 hours sang 
Me. The }" diameter neons ere moulded in polypropylene which 
diffuses the light and the j" diemnerneonsere moulded in polyeorbonste 
which give higher light transmission. Both types give a glow behind 
the pend to warn maintenance stiff. Unite are one hole fixing 9" 
end j" diameter dorante. 

The very low cou of them neon/resister assemblies makes them Ideal for safety uses. pertixulerly in 
transistorised equipment where most voltiges ere safe to he handled. Usually the mains trandormr has the 
only dangerous terminate end for e few pence then indicatore con ha eoldend on directly es e warning 
light. Unlike incandescent Indicators these can be fined and forgotten. 

10 off 100 off 100C off 
6" PC, 8" PP, 110PC, 11OPP, T, K. 0.15 0.14 0.12 
30" PC. 30" PP, R. 0.17 0.16 0.14 
PP/G, PP/H, Cl, Alpha numeric. 0.20 0.18 0.16 
M or M110 0.05 0.04 0.C4 

0.06 0.04 0.C3 P/1, PP/J, L. Spare cape & bodies 0.03 0.02 0.0 1 

Post and Packing -10p any quantity 

WEST HYDE :W 
WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT NORTHWOOD HILLS, NORTHWOOD, MIDDX. HAD INN. 

Telephone: Northwood 24941)26732 Telex: 923231 

WW -055 FOR FURTHER DETAILS 

This illustration shows 

Sinclair Project 60 

made-up using 

Mod -2 G ready 

punched 

case 

Contil Mod -2 instrument casos 
are ideal for development and cheaper 

for production. Made 
with PVC coated materials 
there is no paint to 
scratch, the surface is 
scuff resistant and easy 
to clean. Coated 
aluminium front and 
back panels gives 
easy cutting with rigidity 
and coated steel top, 
bottom and sides gives 
strength and ease of 
assembly. Three heights 
of cases, four widths and 
two depths give 48 dif- 
ferent cases. Mod -2 
means modern design, 

low cost, off the shelf delivery. 

X Y Z loft P&P X Y Z Ioff P&P 

4.5 3 6.5 1.90 15p N 4.5 7 13 305 23p 
4.5 7 6.5 2.20 23p 0 4.5 10 13 4.00 30p 
4.5 10 6.5 2.75 23p P 9 3 13 3.05 23p 

9 3 6.5 2.15 23p 0 9 7 13 4.00 30p 
9 7 6.5 3.05 23p R 9 10 13 4.90 30p 

9 10 6.5 3.60 23p S 13 3 13 4.00 30p 
13 3 6.5 3.05 23p T 13 7 13 4.90 30p 
13 7 6.5 3.60 23p U 13 10 13 8.00 38p 

I 13 10 6.5 400 30p V 18 3 13 4.90 30p 
J 18 3 6.5 3.60 23p W 18 7 13 8.00 38p 
N 1 c 7 6.5 4.90 30p X 18 10 13 7.60 38p 

L 18 10 6.5 8.00 38p G Woodgrain 4.00 23p 

M 4.5 3 13 2.20 23p Sires in inches 

it of Sinclair hardware ins capacitors, plugs, sockets, screws, wire, heat sink 
fuse. fuse holder, etc.. £3.40 P & P 23p. 

indair punched case end chassis, Mod -2 type G in wood grain, f4.25 
& P 23p. 

Type G is now available in simulated teak in wood grain finish and ideally suited 
for domestic equipment. Also available ready punched for Sinclair Project 60, 
with or without A.F.U. It is available with a set of fitting plugs, sockets, fuses, etc. 

Y 

WEST HYDE .W 

For use 
wherever 
a third 
hand is 
needed, 
Fully 
adjustable 
for 
any angle in 
any plane. 
£3.60. 
P&P 23p 

A unique two -in -one version 
with 2 sets of jaws, 
each rotatable 
through 360° 
in any plane. 

The Ontos le a multi -purpose, multi -position vice, ideal 
for holding P.C. boards for assembly. soldering or 
testing. The jaws will hold fiat, round, square, or 
hexagonal parte. It is quickly reset to any new angle, 
in any plane, making it ideal for building up 
modules, as a micrometer or gauge stand, eta a light 
general purpose vice, in the laboratory, or 
whenever you need an extra pair of hands) 

Always reedy for the out of 
reach socket. Easy -to -carry 
Ightweight reel with 
neon Indicator, moulded 

In rewind handle end 
easy wind non -twist 
cable. 13 amp fused plug 
and socket. Either 60 ft 
of 6 amp or 30 ft of 13 
amp cable, 30 ft 13 amp 
or 60 ft 6 amp. 1 at 
54.95. P & P 30p. 
DISCOUNTS FOR QUANTITY. 
POSTAGE & PACKING EXTRA 

TEST 
ADAPTOR 

IF; MI 

Typically used In quantities by 

weehing machine manufactu- 

rers end suitable for lab. use 

etc. Fitted with non -wire -cutting 

contacts erd fuse. Suitable for 

up to 13 amps. A neon Indicator 

lights when mains is on the outer 

sockets.I et£1.26.P&P10p. 

EST HYDE 

Another 
PAIR 

of hands. 
£6.96. 

P&P30p 

SEND FOR FREE LEAFLETS & PRICE LIST 

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX-, HAB INN 
Telephone: Northwood 24941/2e732. Telex: 923231 WEST HYDE NTHWD 

WW -056 FOR FURTHER DETAILS 

Some of the many reasons why Conti) boards are 
preferred: Gold on all corrects. Pessivated roller tinned. 
Low cost chassis for boards. Can be used on their own 
or in our low cost Contil Mod -2 cases. Power rails 
adjacent to other conductors Polarising pins 

CHASSIS. Y Chassis are supplied as two mouldings 
each carrying 20 slots for boards end 20 slots for con- 
nectors. These are supplied in pairs. In the large cases 

two pairs can be used. so giving a maximum of 40 
boards on 9" centres. 0 chassis is free standing. 
but can be bolted down. 

BOARDS 
Type A -Standard Contil board. 20 

conductors with power rails at right 
angles to connection rails. EACH 50p 
Type B -Half board as above. but with 

20 connector ways. EACH 40p 
Type C-0.1" pitch. Verto type but to 

fit Conti) 4}" square. 43 copper sirios 
giving 20ways EACH 55p 

Type M-20 way. gold plated con - 

rector ins polarising pin. EACH 45p 

Type O.C. Chassis with flanged 

mounting platea. 20 slots for boards 

end connectors on half inch centres. 
EACH 210p 

Type Y-1 pair, 10.3/8" wide as above 

moulding only. 145p 

Type S --Single printed circuit board 

supporta. t5p per pair 

In addition we are also supplying the 

most popular Vero board. Type 122 
1" pitch, 17.9" x 3.75". EACH 100p 

DISCOUNTS FOR QUANTITY. 
POSTAGE & PACKING EXTRA 

EST HYDE 

ABOVE 
One pair of Y type chassis mouldings mounted 

in a Mod -2 case. This case can take 2 Y chauis 
pairs or space for e power supply, etc. with 

1 Y chassis pair. 

W 
WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS, 
NORTHWOOD, MIDDX., HA6 1 NN. Telephone: Northwood 24941/26132. Telex: 923231 

WW -057 FOR FURTHER DETAILS 

SEND FOR FREE LEAFLETS & PRICE LIST 
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHW000 HILLS, NORTHW000, MIDDLESEX, HA6 INN. 
Telephone: Northwood 14941,/26731 Telex. 923231 WEST HYDE NTMWO. 

WW -058 FOR FURTHER DETAILS 
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BIG OLD HALF -INCH 

PHOTOCELLS ARE 

OBSOLETE! 
Latest type high slope broad spectral 
response, miniature CdS cell, case similar 
TO -5 but smaller, by famous American 
Mfr. Brand new and tested 12/6 (62 p) 
Precision engineered optical probe body 
for above, for light or enlarger meter 1/- 
(76P) 
Professional quality slope -front instrument 
case 15x9 x61 Well known Mfrs. over- 
stock, duo -grey, det. panel 15 x8 finished 
and pierced 2 meters, controls etc., plus 
spare blank panel. While stocks last only 
55/-, plus 5/- p. & p. (£2.25 +25p) 

Cad -plated chassis and bkts. etc., for above 
15/- plus 3/6 p. & p. (75p +17¡p) 
Sub -min vert. PC pre-set resistors 1-2.5- 
10-25-100-250K, 1M 1/- (5p) 
5 -cell 225MA-Hr Ni -Cd rechargeable batts, 
ex new equt. 17/6 plus 2/6 p. & p. (87¡p + 

12p) 
Few single cells 3/6 ea. (17¡p) 
2-p 6 -way rotary switch, boxed 3/6 (17p) 
Quality CdS transistor enlarger type light - 
meter, 3 in. mirror scale meter. Measures 
0.01 to 1000 lux on 3 ranges and overrange. 
Complete with probe and instructions, less 
PP3 battery £9/10 (£9.60) plus p. & p. 

10/- (50p) 
1 /- item p. & p. except where stated. (5p) 

STERAD INSTRUMENTS LTD. 
CHARLTON ROAD, 

SHEPTON MALLET, SOMERSET. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 Volts 
Output V. & Amps. Ref. No. Prim P. & P. 
12v z 2 250 mA z 2 MT 111 CEP} .. .. 15/- 116 
12V z 2 600 mA z 2 MT 213 CV( .. .. 17/6 3/- 
12V z 2 Mx 2 MT 71 AT 5 .. .. 23/- 3/6 
12Vx2 2Az2 MT 18 AT .. .. 38/3 3/6 
15V z 2 3A z 2 MT 70 AT .. .. 39/- 5/- 

20 volts. All tapped at 0-12-15-20-24-30 V. 
Output Ref. No. Price P.P. Output Ref. No. Price P.P. 
Amps. Amps, 

500mA MT 112 Crt 17/8 3/- 9A MT 21 AT 51/3 6/6 
lA MT 78 ATt 23/8 4/6 5A MT 81 AT 63/- 6/6 
2A MT SAT 33/- 5/- 8A MT 88 AT 100/- 7/6 
3A MT 20 AT 43/- 5/- 10A MT 89 APT 188/- 8/3 

50 volts. All tapped at 0-19.26.33-40.50 V. 
500mA MT 102 AT 23/- 3/6 3A MT 106 AT 8316 6/8 

lA MT 103 AT 34/- 5/- 4A MT 106 AT 64/- 6/6 
2A MT 104 AT 46/9 5/- 6A MT 107 AT 124/- 8/3 

80 volts. All tapped at 0-24.30-40-48.60 V. 
500mA MT 124 AT 23/8 3/3 2A MT 127 AT 51/3 5/- 

1A MT 126 AT 33/- 5/- 3A MT 125 AT 76/g 6/6 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P.AP. 
output 

20 VA 0-115-210-240 MT 113 CT 15/6 116 
76 VA MT 64 AT 25/7 5/- 

160 VA 0-118-200-220-240 MT 4 AT 34/9 5/- 
200 VA MT 65 AT 49/4 5/- 
300 VA MT 66 AT 67/7 6/6 
500 VA MT 67 AT 87/6 8/ - 

SAFETY ISOLATORS. 240 V. IN; 116 V. OUT; C.T. 
VA Ref. No. Price P.P. VA Ref. No. Price P.P. 

60 MT 191 AT 45/4 5/- 280 MT 194 AT 106/6 8/- 
100 MT 192 AT 48/8 5/- 350 MT 195 AT 150/- 9/6 
200 MT 193 AT 84/- 8/- 500 MT 196 AT 1/- 11/6 

400 V. Output at 50 HZ. Bet. ITS AT Price P.P. 
C -D Ignition system by R. M. Marston Esq. 30/8 5I - 

SPEAKER OUTPUT RANGE 
Primary Lead Sec. impedance Ref. No. Price P & P 

& Output 
4K to 16KO at 40 mA 1 3, 7.5 A OT 1CT 1219 2/- 
In 5 stages. f 150 @ 3.5W 
8K0 with C.T.50mA 150 @ 15W OT 4EL 37/- 5/- 
x 2, 43% U.L. Tape. 
100V Line Matching. 150, 2.5 to OT SCT 22/6 3/- 

10W 

LEAD ACID BATTERY CHARGING 8.6-12V. 
Output Ref. No. Price P A P Output Ref. No. Price P A P 
Amps (D.C) Amps (D.C.) 
1.5A MT 45AT 22/9 3/6 4A MT 5AT 38/8 5/- 

3A MT 47AT 38/8 5/- 7A MT 48AT 51/3 6/6 
For use with Selenium Bridge Rectifiers. 

AT indicates open univerei fixing with tage; CT Is open U -clamp 
fixing with tags; CS is open U -clamp fixing with P.C. spill.; with 
interwlnding screen; t untapped 240V Primary; I Primary tapped 
at 210.240V; other Primaries tapped at 200.220-240V. 

Over 800 types in stock through agents or direct. Send for lists 

DOUGLAS ELECTRONICS INDUSTRIES LTD., Debt. M07, 
Thames Street. LOUTH, Lines. 

RACK CABINETS 
These are a fully enclosed 19" rack, overall 
size 38 x 22 x 22 usable size 32" high, 
19" deep. Fitted hinged rear door, with 
lock, removable side panels and adjustable 
front panel mounting positions. These are 
a modern top quality unit finished in light 
hammer grey, made by Ferranti. Supplied 
in new pond., ex stock. 
Price E8.0.0 plus LI carr. with pull-out 
drawer or E7.0.0 plus LI carr. less drawer. 
S.A.E. for list or enquiry: 

A. H. SUPPLIES 
57 Main Road, Sheffield S9 5HL 

rA-WAA PEDAL. Complete kit of all parts, robust 
net, mechanism & instructions. Huge sales, well 
en design. ONLY 49/- complete. Or built & 

ed [4.15 post free. RHYTHM BOX. Build your 
from our pre -built electronic circuit modules, 

box giving waltz, foxtrot etc., cost under £17. 
GAN PERCUSSION units £14. Bass pedal and 
r fascinating effects, fuzz, tremolo etc. 

s.a.e. for list. D.E.W. LTD. 
Ringwood Road, Ferndown, Dorset. 

MUSICAL MIRACLES 

AMERICAN 
TEST AND COMMUNICATIONS EQUIPMENT 

* GENERAL CATALOGUE AN/104 1/6 * 
Manuals offered for most U.S. equipments 

SUTTON ELECTRONICS 
Salthouse, Nr. Holt, Norfolk. Clay 289 

TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "C" & "E" cores. Case and 
Frame assemblies. 
MULTICORE CABLE IN STOCK 
CONNECTING WIRES 
Large quantities of miniature potentiometers 
(flat pots) 20 ohm to 10K. Various makes. 
Wholesale and Export only. 
All component parts including laminations 
for the manufacture of 80,000 small motors, 
the lot £800. 

J. Black 
OFFICE: 44 GREEN LANE, HENDON, N.W.4.2AH 

Tel: 01-203 1855. 01-203 3033 
STORE: LESWIN ROAD, N.16 

Tel: 01-249 2260 

WANTED 
surplus transistors, semiconductors, 
capacitors, cable, electrical goods, radio 
television and electrical equipment, 
wire, aluminium, motors, recording 
accessories and all surplus equipment 
for SPOT CASH. 

Buyer will call to inspect anywhere. 

Concorde Instrument Co. 
28 Cricklewood Broadway 

London, N.W.2 
Telephone: 01-452 0161/2/3 
Telex : 21492 
Cables: CONIST LONDON 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 
1155 set Circuit and Notes .. .. 
1I.B.0. Technical Instructions .. 8/- P/P 9d. 
98 set Technical Instructions .. . 8/- p/p 9d. 
46 set Working Instructions .. .. .. 81- P/P pd. 
88 set Technical Instruction. .. .. .. 718 PIP 9d. 
BC.221 Circuit and Notes .. .. .. 6/- Pip 9d. 
Wavemeter Class D Tech. lost. .. .. 8l- pip Od. 
18 set Circuit and Notes .. . 8/- pip 9d. 
BC. 1000 (31 set) Circuit and Notes .. 61- PIP 9d. 
CR. 100/11.28 Circuit and Notes .. .. . 10/6 pip 9d. 
11.107 Circuit and Notes .. .. 7/6 P/P 9d. 
Alt.88D Instruction Manual .. .. .. 18/8 PIP 1/- 
62 set Circuit and Notes 71- Pin 9d. 
Circuit Diagram 5/8 each poet free. 11.1110/A. R.1224/A, 8.1865, 
B.F. 24, 20 and 26, A.1134, T.1154, CR.800. 110.812. BC.342, 
BC.348J, DC.348 (E.M.P.), BC.624, 22 1470(88), 1392. 
62 uet Sender and Receiver circuits 8/- post free. 
Colour Code Indicator 2/6, pip 6d. 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Mail order Deity fo: 
INSTRUCTIONAL HANDBOOK SUPPLIES 
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8 

71- º/P 9d. 
71- PIp 9d. 

PLUG-IN 
REPLACEMENT 
TRIPLER and 
+-WAVE UNITS 

srt 

Fitting is easy - 
they clip straight 
into the existing 
transformer. 
A product of ITT 

PLUG-IN REPLACEMENT 

TRIPLER MULTIPLIERS 
for M ono TV 
These Selenium high voltage units for Ferguson mono- 
chrome TV E.H.T. supplies. are direct replacements for 
E.H.T. trays. Part No. 0M3-700 and 6M3 -034 -Tripler 
Type No. TU18-2TQ 
Part No. E.18KC1A + wave Type No. TU18-2HD 

TU18-2HD TU18-2T0 
Prices 1 off 39/6 45/- 

10 off 34/8 39/6 

GOTHIC ELECTRONIC COMPONENTS 
A division of Gothic Electrical Limited 

Beacon House, Hampton Street, Birmingham 19 
Tel:021-236 5060 

I enclose £ ... for Tripler/} wave 
Delete type not applicable 

NAM E 

ADDRESS 

J 

WE PURCHASE 
COMPUTERS, TAPE READERS AND ANY 
SCIENTIFIC TEST EQUIPMENT. PLUGS AND 
SOCKETS, MOTORS, TRANSISTORS, 
RESISTORS, CAPACITORS, POTENTIO- 
METERS, RELAYS TRANSFORMERS ETC. 

ELECTRONIC BROKERS LTD. 
48 Pancras Read. Ueda. N.W.I. 01-837 7781 

Monthly 3/ - 
UZ I M 

ENTHUSIASTS 
for tape recording 
subscribe to the only 
Magazine devoted 
exclusively to the 
subject. 

30/- (U.SA.)$3.75 
yrly. Md. postage. 

FREE SPECIMEN COPY ON REQUEST 
7 ALVERSTONE AVENUE, EAST BARNET, HERTS 

LOWE ELECTRONICS 
WELLINGTON STREET, MATLOCK, DERBY- 
SHIRE. Tel. Matlock 2817 (2430 after 6.0 p.m.) 
Specialising in top quality Amateur 55B equipment, 
accessories and test gear. A selection of second-hand 
items currently in stock. 
Receivers: Collins 5114 000, 5113 £160, URR390 £200, 
R.C.A. ARB516L £165, etc. 
Transceivers: 56101 4160, NCX-5 Mk ll 1160, FT -100 
030, FT -I50 £150, etc. 
Signal Generators: Airmec 204 £B5, Marconi TFI060 
£15, CT218 03, Type 13 £10. 
Rohde & Schwarz SKTU Noise Generator £65. 
Wayne Kerr 8901 Admittance Bridge £45. 
Dumont 241 Scope £25. 
Avo Valve Tester 00. 
Well worth while sending us a large s.a.e. for what our 
American cousins call "mind blowing bargains.' what- 
ever that may mean. We might also mention that we 
service the sort of stuff we sell and we service it 
quickly, accurately and don't charge you the earth. 
If you have any good quality stuff to sell, our offer will 
horrify you about the same as anyone else's, but we 
do it very nicely. 
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HIGHLY STABLE PARAMETERS 
LONG OPERATIONAL LIFE 

electronic components 
receiving valves for radio and TV receivers 

picture tubes 
guns for TV 

getters 

from Poland 
are offered by 
Foreign Trade Enterprise 

3 L.L J 1-7 n, 
Warszawa, Al. Jerozolimskie 44, Poland 
P.O. Box Warszawa 1 No 370 
Telex No 814431 

CATALOGUE, PRICES, AND FULL DETAILS 
AVAILABLE UPON REQUEST 

WW -104 FOR FURTHER DETAILS 

CASH IMMEDIATELY AVAILABLE 
for redundant and surplus stocks of 
radio, television, telephone and electronic 
equipment, or in component form such 
as meters, plugs and sockets, valves, 
transistors, semi conductors, capacitors, 
resistors, cables, copper wire, screws and 
nuts, speakers, etc. 
The larger the quantity the better we 
like it. 

BROADFIELDS & MAYCO 
DISPOSALS 

21 Lodge Lane, London, N12. 
Telephone: 01 445 2713 01 445 0749 

Evenings: 01 958 7624 

The safe quick 
way to connect 
electrical equipment 
to the mains 
Comas anything 
ekactrid in escanda 

No plugs, sockets or 

bentiren! Takes :tole - 
:angel connections so 

W 13 »gas Send / 
for leaflet 

EB INSTRUMENTS IV -53 PANCRAS ROAD LONDON N.W.1 Te1:01-837 7 781 

WW -105 FOR FURTHER DETAILS 

,A 0Ul,if'. 
the 

bfttteercae 
and 

Stereo 
Accords 

THE ONLY 
COMPREHENSIVE 

RANGE OF RECORD 

MAINTENANCE 
EQUIPMENT 

IN THE WORLD! 

Send P.O. 2/6 for 48 page 
booklet providing all necessary 
information on Record Care. 

CECIL E. WATTS LIMITED 

Darby House 
Sunbury -on -Thames, Middx. 

1Vn urn antESSiO.lAt WE 

SELF-SPUKX '"<^'ER"'` 

teate1e air drying GREYHAMMER 

Nohilf OR BLACK WRINKLE 

(CRACKLE)Finishes 
Yukon Aerosol spraykit contains .539. floe 
quality durable east moans spray. No stave baking 
required. Hammers available in grey, blue. 

Modern Eggshell Black Wrinkle (Crackle) 
all at e5p at our counter or 90e carriage paid. 
per pus,button adlepray can. Also Durable, heat 
and water resins. Black Matt finish (9399.'self- 
pray ram only) 7 e ulnae Paid. 

SPECIAL OFFEh: el on plus optional transf<nble 
padtrigger dle (vaNe x50/nor 95p . orriage 

. coon. d self -spray ela blfo ro . d p 

mar (Moror car quality) oho available. Please eroi se cheque or 
crossed P.O. for total amount direct to: 

YUKAN 307a EDGWARE ROAD, 
Deps:Q2 rLONDOom eul 
vVe supply many Government Let 

Industrial 
Municipal 

AumOrgani lmtnutu and Leading too 
O 

Open all day Saturdayserons 

we can 
. Closed Thursday anernoom. 

Ghee Taken Mr 
Drrymg Aerosol 
A539 et 90e 

inr. 
paid 

clude: 

zmt Chmmet< 
Clear Lacquer 
Metallics: Grey, 
Sue, 

SILICON TRANSISTORS 

1,000,000 FOR SALE 

Clearance of pnp Silicon Alloy Transis- 
tors from the 2S300 (TO -5) and 2S320 
(SO -2) range and similar to the 0C200- 
205 and BCY30-34 series. Available only 
from us at a fraction of the manufacturing 
cost. All these devices would normally be 

subject to re -selection for industrial use 

but owing to company policy change have 
been made available to us surplus to 
requirements. Offering these transistors 
in varied quantities make them ideal for 
Amateur Electronics, Radio Hams and for 
experimental use in Schools, Colleges and 
Industry. 
Supplied uncoded (no warranty by the 
manufacturers). But our assurance given 
that a minimum of 80% will be found to 
be good usable Silicon Alloy Transistors. 
Please state preference of type, i.e., TO -5 
25300 or SO -2 2S320. 
Approximate count by weight: 

100 off-I5s. (plus p. & p. 2s.) 
300 off-ill 15s. (plus p. & p. 3s.) 
500 off-L2 10s. (plus p. & p. 3s. 6d.) 
1,000 off-L4 (plus p. & p. 5s.) 
10,000 off-E35 (plus p. & p. I Is.) 

Large quantities quoted for on request. 
EXPORT ENQUIRIES WELCOME 

All correspondence, cheques, postal 
orders, etc., to: 

DIOTRAN SALES 
P.O. BOX 5 

63a High Street, Ware, Herts. 
Tel: WARE 3442 

BUILD YOURSELF A - 

TRANSISTOR RADIO 

ROAMER EIGHT Mk I WITH TONE 

CONTROL SEVEN WAVEBANDS- 
MW1, MW2, LW, SW1, SW2, SW3 AND 

TRAWLER BAND. 8 transistors and 3 

diodes. Ferrite rod aerial and telescopic 

aerial. Socket for car aeral. I e4 in Speaker. 

Alrspaced ganged tuning condenser. 

Earpiece socket and earpiece. Selectivity 

switch, Size 9 x 7 x 4 in. Tod Bulling 
Curb E6.19.6. P & P 7/6. Plans and Parts 

list 5/- (free with parts). 

POCKET FIVE, MED. AND LONGWAVES 

& TRAWLER BAND WITH SPEAKER 

5 transistors and 2 diodes. ferrite rod 

aerial tuning condenser, moving coil 

speaker. etc. 51 o11 x 3lin 
Tod Budding Coed 44/6. P. & P. 3/6. 
Plans and Parts lira 1/6 (free with parts). 

ROAMER SEVEN Mk 4. 1 WAVE -BANDS 
MWI,.MW2, LW. SW1, SW2. SW3,AND 
TRAWLER BAND. 7 transistors and 2 diodes. 

Fernre rod aerial and telescopic aerial. 

Socket for car aerial. 7 x 4in speaker. 

Airspaced ganged tuning condenser etc. 

Ste 9 x 7 a 4io. Tod Beading Crab 
(5/19/6. P. & P. 7/6. Personal earpiece 

with switched socket for private listening 

5/. extra. Plans and Parts list 3/ (tree with 

parts) 

TRANSONA FIVE MEDIUM, LONG AND 

TRAWLER BAND WITH SPEAKER 5 

transistors and 2 diodes fertile rod aerial, 

moving cod speaker. 6l x 41 o )fin 
Tad Bedding Coed 47/6. P. & P. 3/9. 

Plans and Pans hot 1/6 Hue with parts). 

CONSTRUCTORS BARGAIN! 
FAMOUS MAKERS PORTABLE WOODEN 

RADIO CABINET. Sire 11f' x 31' x 

with chromed handle and finings. Slotted 

wood front reaie, covered padded sides. 

Dial calibrated Medium end Long Wave 

stations Complete with 2 panted circuit boards 

and Etas 5" x 3" 25 ohm Heavy Duty P_M. 

Speaker. Brand New. 

Only 49/6 P&P 7/6. Mun be worth at least 
deublel 

RADIO EXCHANGE CO. LTD. 
Dept WW. 61 High Street, Bedford. 

'Phone 0234 52367 
Open 10-1. 2.30-4.30. Set. 9-12 
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LAWSON 
NEW TUBES 

Lawson "Century 99" are brand 
new tubes. Using silver activated 
screens, micro fine aluminizing, 
high definition electron guns, 
resulting in superb 
performance and very 
long life. 

LAWSON TUBES 
I8CHURCHDOWN RD. 

MALVERN, WORCS. 
Telephone:MALVERN 2100 

NEW 
TUBES 

14" 
17" 
19' 
21' 
23' 
19' 
23" 
19' 
23' 

TELEVISION TUBES 
REBUILT TUBES 

4.1 0.0 
6.1 0.0 
7.10.0 
8.1 5.0 
9.1 5.0 
8.1 5.0 

11.19.0 
9.1 7.6 

13.1 0.0 

PANORAMA 
PANORAMA 

TWIN PANEL 
TWIN PANEL 

REBUILT 
TUBES 

Lawson "Red Label" rebuilt crts are 
particularly useful where cost is a vital 
factor such as in older sets or rental use. 

Red Label are completely rebuilt from 
selected glass and are exact 

4. 5.0 
4.12.6 
4.1 7.6 
6.10.0 
6.1 9.0 
7. 5.0 
8.1 9.0 

replacements. 

2 years Guarantee 
both new and rebuilt 

FULL TUBE FITTINGS 

INSTRUCTIONS SUPPLIED 
CARR.INS.BY EXPRESS PASSENGER 

14-19' 12/6d. 21-23" 15/ - 

WW -106 FOR FURTHER DETAILS 

We are a Polish company manufacturing high stability 
electronic components which have good mechanical 
characteristics and long life expectancy. 

Valves Electron Guns 
Tape Recorder Heads 

TV Picture Tubes Sub -assemblies 

In addition we can offer production capacity and the 
ability to produce electronic components to meet 
our customers' own specifications. 

flektrim 
EXPORTER: 

Polish Foreign Trade Company for 
Electrical Equipment Ltd. 

Warszawa 1, Czackiego 15/17, Poland. 
Telegrams: ELEKTRIM-WARSZAWA, 

Phone: 26-62-71, Telex: 814351 
P.O. Box: 638 

If you are interested, please send for catalogues and quotations. 

WW -107 FOR FURTHER DETAILS 

uV 
THE 

1 

'T 
Dimmerswitch 

Will An up to 400 watts N limad IWtlsg 
from sari to till brllllaa.. This aalt simply replicas 
the sarual Ilght switch, sad la littet la a matter of 

mlautsa. Aa ME maotlag trau Is supplied, for au 
chug ors depth Is nicked. 

PRICE : 

Built & tested : £3.35 is,1 

Diathane Ltd. 
111. Sheffield Road, Wymondham, NORFOLK. 

Please add f0.10 postage and packing 

Complete Kit : £2,85 1" 

arti 
urystal.. 
ECONOMICAL nits 
ACCURATE 

off win, 
I! RELIABLE (*) 

Private enquiries, send two 5d stamps for brochure 

THE QUARTZ CRYSTAL CO. LTD 
Q.C.C. Works, Wellington Crescent, 

New Malden. Surrey (01-942 0334 & 2988) 

WW -108 FOR FURTHER DETAILS 

100W AMPLIFIER 
All parts now available for this latest 
addition to high performance amplifiers 

as described in Wireless World. 
22 transistors and diode (overload protection 
included) £17.5.0 
Resistors, Capacitors, pots, Choke 25/6 
Fibreglass P.C.B. 19/- 
P.C.B. and components £19.5.0 
4"x 4.6"x 1 3" Drilled H/Sink 8/- 
2 full kits with H/Sinks £38 
Transformer as specified £6 
Capacitor 4700/63V 34/ - 
Capacitor 1000/100V 16/ - 
Power Supply: Component set with Drilled 
H/Sink £15 
2 Full Kits £28.10.0 

30W Bailey (single power rail) 
10 transistors £5.12.0 
Resistors, capacitors and pot 26/ - 

Linsley -Hood Class AB 
5 transistors, Zener 67/6 
(MJ 481. MJ 491, MJE 521, BC 182L, 
BC 212L) 
Resistors, capacitors and pots 44/6 

Linsley -Hood Class A 
4 transistors 57/- 
(MJ 481 x 2, 2N 3906, 2N 1613) 
Resistors and capacitors 28/6 
Amended Circuit 
4 transistors 33/ - 
Resistors, capacitors, pot 40/ - 
Please state 80 or 150 for L.H. Amps. 
All transistors matched and with mica 
washers. 
Resistors except power types, W 5% low 
noise carbon film. 

Semiconductors 
2N 3055 12/- MJ 481 24/- 
2N 3715 45/- MJ 491 26/6 
2N 3716 57/- MJE 521 14/6 
2N 3791 84/- TIP 29A 11/- 
40361 10/- TIP 30A 13/- 
40362 12/- IBO8T20 12/ - 
BC 125 9/6 IB40K20 32/ - 
BC 126 9/6 IS3062 7/ - 
Brand new top quality components. 
Instant Service. Mail Order Only. 

Post Free. 

POWERTRAN ELECTRONICS 
2 KENDALL PLACE, LONDON, W.1 

WW -109 FOR FURTHER DETAILS 

Thanks to a bulk purchase we can offer 

BRAND NEW P.Y.C. POLYESTER 

AND MYLAR RECORDING TAPES 
Manufactured by the world-famous reputable 
British tape firm, our tapes are boxed in polythene 
and have fitted leaders, etc. Their quality is as 
good as any other on the market, in no way are 
the tapes faulty and are not to be confused with 
imported, used or sub -standard tapes. 24 -hour 
despatch service. 
Should goods not meet with full approval, purchase 
price and postage will be refunded. 

S.P. Sin. 160fc. 
5}in. 900ft. 

2/- 
8/- 

Sin. 
7in. 

600ft. 
1,200ft. 

6/. 

L.P. Sin. 225ft. 
St in. 1,200ft. 

2/6 
10/- 

Sin. 
7in. 

500ft. 
1,800ft. 

8/6 
13/- 

Sin. 350fc. 4/6 Sin. 1,200ft. 12/- 
D. P. 5}in. 1.800ft. 16/- 7in, 2,400ft. 20/- 

Postage on all orders 1/6 

COMPACT TAPE CASSETTES AT 
HALF PRICE 

60, 90, and 120 minutes playing time, in original 
plastic library boxes. 
MC 609/ -each. MC 90 12/6 each. MC 12018/3 each. 

STARMAN TAPES 
28 LINKSCROFT AVENUE, ASHFORD, 
MIDDX. Ashford 53020 

WW -110 FOR FURTHER DETAILS 

S N72741 88p N5709A 47p 
PA234 87p PA237 81.57 
D40C1 67p MEL 11 47p 

PA230 92p 
SL402A 81.80 
2N3055 65p 

Microhm Metal Glaze 1116 Watt 5° Resistors 41p each 
1 N4001 
1N4004 

7p 
10p 

1N4002 
PL4003 

8p 
Ilp 

1 N4003 
PL4004 

9p 
12p 

W005 37p W02 40p P040 62p 

JEF ELECTRONICS (WW2) 
York House, 12 York Drive, Grappenhall, Warrington, 
Lancs. Mail Order Only. C.W.O. P. & P. 5p per order. 
Olseas 37p. Money back if not satisfied. 
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MACLEANS 6" FAN 
230 v AC. 3 Amp. 2,800 rpm. 55/- pp 6/-, 
IMLOCK COLLAPSIBLE ALUMINIUM 
CHASSIS FRAMES 104" x 81" x 61" 20/- pp 3/-. 
CROMPTON PARKINSON } HP 1440 RPM 
single phase electric motors 
£6. Os. Od. ea.; 20/- pp. 2800 rpm also available 
same price. 
} HP 1425 RPM ELECTRIC MOTORS 
Single phase £3 15s. Od.: 15/- pp. 
Ex -equip. New condition. 
} HP 1425 RPM ELECTRIC MOTOR 
Single phase £2 25. 6d.; 12/- pp. 
Ex -equip. New condition. 
SMITHS 12 -VOLT CAR HEATER FANS 
30/- ea.: 6/- pp. 
1 AMP VARIAC/ 0-240v in 0-270v out or 0-270V in 
0-270v out. Bench or panel mounting. No calibrated 
scale 45/- ea.: 10/- pp. 
20 -WAY 3 -POLE P.O. TYPE JACK STRIPS 
101' x 31" 19/6 pp 3/0. Ex -equip. 
12 VOLT SOLENOIDS PULL ACTION 
Size 2" x 1" x 4". 4/6 each pp 1/8. 
STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2 500 !Z Ex -equip. 2/6 each pp 1/6. 
SIEMANS MINIATURE RELAYS Double pole 
changeover, dust cover/base. 48v. 2500 O 10/6 ea.: 
1/6 Pp. NEW. 
OMRON MIDGET POWER RELAYS Type Mk. I 

230v. AC. coil: Single pole changeover contacts 
5 amp 440v. AC., 250v. DC. 10/6 pp. 1/6. 
DIAMOND 'H' MINIATURE 3 POLE CHANGE- 
OVER RELAY 240v. AC. coil. Heavy duty contacts, 
silver plated. 12/8 each; pp. 1/6. 
HONEYWELL MICRO -SWITCH, LEVER 
OPERATED 
10A 250v. AC 
Lever action ex -equip. 3/6 each pp 2/-. 
ANALEX POWER SUPPLIES 
Size 7" x 19" x 13". 230v AC Input. 
Output 6v 5 amp x 2; 18v. 7.5 Amp. DC 
Fully Transistorised 
Marginal adjustment on output 
£36 Os. Od plus £3 carriage. 
ANALEX POWER SUPPLY 
Size 13" x 19" x 51". 230v. AC. 36v. 14 amp DC out 
Stabilized/ex-equip. tested. 
£27 10s. Od. f2 10s. Od. carriage. 
COUTANT/ROBAND POWER SUPPLIES 
28v. 20 amp D.C. out 220-250v. A.C. in. 
Fully stabilised solid state: ex -equip new condition 
tested. £46 + f5 carriage. Size 16 x 161 x 81 approx. 
VEEDER-ROOT MECHANICAL COUNTERS 
5 digit; lever operated; resettable. 
3" x 11" x 11". Ex -equip. 10/6 pp 2/6. 
SMITH'S CIRCULAR TAPE POSITION 
INDICATOR Resettable: 10/6 each; 1/6 pp 
DORMAN LOADMASTER 
250/44v AC. 5 amp triple pole circuit breaker 
29/6 plus 5/- pp. Brand new with fixing bracket. 
O.E.C. 5 -AMP CIRCUIT BREAKER 
20/- each; 3/- pp. NEW. 
TRANSFORMERS 
Input 230v. Output: 6.6v 122Amp 
Size 64" x 74" x 9" including terminals 
Brand new. £16 Os. Od. plus £2 carriage. 
GARDNERS: Potted input 0-250v. AC. Output: 
18v. 500M/A: 50v. 150M/A: 6v. 260 M/A. 
Size 3" x 21" x 21". Ex -equip. Tested. 20/- ea.: 4/- pp 
SIMPSON TRANSFORMERS 
Auto type: 240v/110v 10 amp. 
Size 91" x 101" x 101". £12 Os. Od. ea. 2 only. 
TEXAS INST./ ZENNER DIODE 
56v. ± 24% 10 Watts. 6/- ea. pp. 1/-. 
TEXAS INST/ 2N3710/BC107 Trans.: 2/- ea.: 
pp. 1/.. Min. 3 off. 
BECKMAN THERMOMETERS with switch. 
Calibrated 0-100 C. £6 Os. Od. ea.: pp. 10/6. NEW 
OXLEY BARB INSULATED TURRET TAGS 
Type 150/50/LP Box 100 20/-, PP. 3/- ; 2/6 doz. pp. 1/6 
GARRARD 2 TRACK TAPE DECKS MAG TYPE 
Solenoid operated 230v, sips 50v Solenoid 
Ideal for contin. tape players etc 
£7 10s. Od. each. Brand new in manufacturers 
cartons. pp 22/6d. 
RUBBER CABLE CONNECTORS 
3 pin 5 amp non -reversible 5/-; 1/6 pp. 
BELLING LEE 1.5 amp in -line rubber -covered 
Interference Suppressor 5/- ea.; pp. 1/6 
TELESCOPIC AERIALS CHROMED 
7" closed 28" extended. 6 section 
Ball jointed base 4/6d. each pp. 1/6d. New 
4 MULLARD DM160 INDICATORS 
Size approx. 11" x 11" x }" in plastic holder; 
green plastic cover ex -equipment. 7/6. pp 1/6. 
PRINTED CIRCUIT BOARD/ 19 ACY 19's 
10,0A200 Diodes: 1 Reed relay: 1,OAZ 229 Zenner 
Ass. capacitors/Resistors. Power supply 22v. 250m/a 
DC.: Out/240v. AC. 20/-; pp. 4/-. Ex -equip. 
CERAMIC STEREO CARTRIDGE 
Output 135 m/v at 1 cm/sec. 
Freq. response 40-12 000 cps. Load 1 meg. 
Separation better than 15db. 
Tracking weight 5-6 grams. 30/-, pp 2/6 
MALLORY ELECTROLYTICS 
25,000, MFD 25v DC 55,000, MFD 15v DC 
40,000, 10v DC 27,000, 15v DC 
20,000, ., 30v DC 37,500, 15v DC 
All at 10/- each. p.p. 2/6 each condenser. 
Screw terminals. 
TOGGLE SWITCHES, single pole, double throw 
Ex -equip. New condition. 10/- doz., pp 2/6. 
C.W.O. Please 

FIELD ELECTRIC LTU. 
3 SHENLEY ROAD, BOREHAMW00D, HERTS. 
Adjacent Elstree Mainline Station. Callers welcomed 

Tel : 01-953 6009 

OSMABET LTD. 
WE MAKE TRANSFORMERS AMONGST OTHER THINGS 
AUTO TRANSFORMERS. 0.110.200-220-240 v a.c. up or down, 
fully shrouded fitted Insulated terminal blocks. 30 w 6; 50 w 
34/-; 75 w 41/6; 100 w 49/-; 150 w 60/-; 200 w 7 300 w 

97/6: 400 w 120/-; 500 w 142/6; 600 w 165/-; 750 w 195/-; 
1000 w 240/-; 1500 w 345/-; 2000 w 480/-; 5000 w 6001-; 
4000 w 826/-; and up to 8000 watts available to order. 

MAINS TRANSFORMERS. Prim 200/240 v a.c. T%2, 250-0.250 v 
150 Ma, 6.3 v 4a, CT, 0-5-6.3 v 3 a, 7816; TX5 300.0.300 v 120 
Ma, 6.3 v 2a CT, 6.3 v 2 a, 6.3 v 1 a 78/6; TX8 250.0.260 v 65 
Ma. 6.3 v 1.5 a, 42/-; MT1 200 v 30 Ma, 6.3 v 1 a, 24/-; 
MT2230v 45 Ma, 6.3v1.5 a, 29/6; MT2A 250 v 60 Ma, 6.4v 2 a, 
37/6; MT3 Prim 110/240 v Sec 250 v 100 Ma, 6.3v 2 a, 45/-. 
MULTIVOLT TRANSFORMERS. Prim 200/240 v a.c. OMT4/1 
One tapped sec, s-20-30-40-60 v giving 5.10.15.20.25.30.36-40- 
55-60, 10-0-10, 20-0-20, 30-0-30v a.c. 1 amp, 46/-; ditto trans- 
former 2 amp OMT4/2, 67/6; OMTS/1 One tapped sec. 40.50.60- 
80-90.100.110 v giving 10.20.30.40-60-60-70.80-90-100.110, 
10-0-10, 20-0-20, 30.0-30, 40-0.40, 50.0.60 v a.c. 1 amp, 67/6; 
OMT40/3 One sec 40 v CT 3 amp, 67/6; 18 v 1.5 amp CT. 26/8. 
DIIOVOLT TRANSFORMERS. Prim 200/240 v a.c. "Di2V" 
2 secs 12 v 4 a each, 71/6; "025V" 2 secs 10.20.25 v 2 amp, each 
71/6. 
24 e AUTO TRANSFORMERS. Input 200/240 v a.c. output 24 v 
160 watt, 901-; 250 watt 135/-; for quartz Iodine lampe. 

LOW VOLTAGE TRANSFORMERS. Prim 200/240 v a.c. 6.3 v 
1.5a,16/9;3a20/-;6 a CT 34/-; 12 v 1.5 a21/ -;3a CT,34/-; 
6 a CT, 45/-; 24 v 1.5 a CT, 34/-; 3 a CT, 56/6; 5 a, 75/-; 
ma, 112/6; 12 a, 165/6. 
MIDGET RECTIFIER TRANSFORMERS, for F.W. rectification, 
sine if x 2 x 14 Ins., Prim 200/240 v a.c. output PM 9.0-9 v 
0.3 a, PPT2 12-0.12v 0.25 a, PPT3 20.0.20v 0.15 a, 22/6 each. 
MT9V 9.0-9 v 1 a, MT12V 12.0-12 v 1 a, MT20V 20.0.20 v, 0.75 a 
size 2 x 24 x if Ins., 22/6 each. 

WIRE WOUND RESISTANCES 10 watt, 68 ohms, 220 ohms, 
55 ohms, 3 watt, 6.8K, 68 ohms, 20 watt 1000 ohms at 10/ -doses. 
MULTI WAY CONNECTORS. 18 way, new, for line, Inter chassis, 
etc., per pair 5/-. 
W.W. IGNITION CIRCUIT TRANSFORMER to spec, 50/- plue 
4/6 p.p. 

W.W. COLOUR TELE. Choke Ll, 60/-; Trae Tl, 67/6; Field 
0/P, 60/-. Carriage extra ore all transformer. 4/6 minimum. 

TRANSFORMERS FOR POWER AMPLIFIERS 
OUTPUT TRANSFORMERS for use with KT66, KT88, 
EL34, 807, etc. Sec. tapped 3-7.5-15 ohms. 
30 watt A -A load 6.6K, 78/6; 60 watt A -A load 3%, 
135/-; 100 watt A -A load 3K, 225/-. 

MAINS TRANSFORMERS 
T1500, Prim. 200/240 v a.c., Sec. 425-0.425 v 600 Ma, 
6.3 v 6 a CT; 6.3 v 6 a CT; 0.5, 6.3 v 3 a, 250/-. 
TRI, Prim. 200/240 v a.c., Sec. 425.0-425 v 250 Ma, 
6.3 v 4 a CT; 0.3 v 4 a CT; 0.5.6.3 v 3 a, 135/-. 
W.W. 100 WATT TRANSISTOR AMPLIFIER. Prim. 
200/240 v, Sec. 42 v 4 a; 50 v 10 Ma, 150/-. 

CHOKES 
10 H, 150 Ma, 23/8; 5 H, 250 Ma, 1.3 H, 750 Ma, 60/-. 

LOUDSPEAKERS 
New boxed famous makes for public address systems, 
base guitare, electronic organs, Hi-Fi, etc. 
1%n. 15 watt W/Tweeter cone, 95/-; 121e. 25 watt, 
110/-; 1210. 35 watt, 130/-; 1210. 50 watt, 180/-; 
16ín. 60 watt, 215/-; 1810. 100 watt, 350/-. 
EMI 134 x 8In. 10 watt, 3, 8 and 15 ohms, 45/-; 
134 x Bin. HI-FI 10 watt fitted twin tweeters with 
croseover network, 3, 8 and 15 ohms, 80/- each. 
Horn tweeter, 2.16 KHz 8, 15 ohms, 30/-. 

LT FLUORESCENT LIGHTING, inputs 6, 12, 24v. DC; 12v 
fittings with tube 8 watt 75/-; 13 watt 125/-; etc, Inverters 2v 
DC 20 watt 150/-; single 40 or twin 20 watt, 180/-; single 
50 watt or twin 30 watt, 220/-, etc, extensive range. Liete SAE. 

S.A.E. ALL ENQUIRIES PLEASE. MAIL ORDER ONLY. 
46 KENILWORTH ROAD, EDGWARE, MIDD%. HAS BYO 
Corriaçe extra all orders. Tel: 01-958 9314 

WW -111 FOR FURTHER DETAILS 

ONDON CENTRA 
R+A D I O ST I RIES 

RECORD STORAGE UNITS. Brand new. Anti -warp. 'Compact 
2004 stores 200 records. £11/13/6. P.P. 26/-. 'Compact 100' 
atores 100 recorde 25/5/5. P.P. 10/6. Leafiete available. B.A.E. 
ELECTRICITY BLOT METER (1/- in slot) for A.C. mains. Fixed 
tariff to your requirements. Suitable for hotels, etc. 200/260 v. 
10 A. 90/-, 15 A. 100/-, 20 A. 110/-. P.P. 7/6. Other amperages 
available. Reconditioned as new, 2 years' guarantee. 
WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s. Work- 
ing range f to 2 miles. Size 104 x 4 x ófin. Weight 6flb. 
Includes power supply filb.-and spare valves and vibrator also 
tank aerial with baue.£8 per pair or24 single. P.P. 25/- 
MODERN DESK PHONES, red, green, blue or topaz, 2 tone 
grey or black, with internal bell and handset with 0-1 die. 
24/10/-. P.P. 7/6. 
10 -WAY PRESS -BUTTON INTER -COB TELEPHONES In Bake- 
lite case with junction box handset. Thoroughly overhauled. 
Guaranteed. £6/10/- per unit. 
20 -WAY PRESS -BUTTON IIITER-COM TELEPHONES In Bake- 
lite case with junction box. Thoroughly overhauled. Guaran- 
teed. 27115/- Per unit. 
QUARTERLY ELECTRIC CHECK METERS. Reconditioned 
as new. 200/250 v. 10 A. 42/6; 15 A. 52/6; 20 A. 57/6. Other 
amperages available. 2 years' guarantee. P.P. 5/-. 
8 -BANK UNISELECTOR SWITCHES. 25 contacts, alternate 
wiping 22/15/-; 8 bank half wipe 22/15/-: 6 bank half wipe, 
25 contacts 47/6. P.P. 3/6. 

23 LISLE ST. (GER 2969) LONDON W.C.2 
Closed Thursday 1 p.m. Open all day Saturday 

WE PURCHASE ALL FORMS 
OF ELECTRONIC EQUIPMENT 

AND COMPONENTS, ETC. 
CIIILTAIEAD LTD. 

7, 9.11 Arthur Road, Reading, 
Berks. Tel: 582 605 

EXCLUSIVE OFFERS 

AMPEX 
Precision Instrumentation and Data 

TAPE DECKS 
TYPE FR 100A" Six speeds, ir, 3f', 74', 15', 30' and 60" 
per second, 6 tracks, }' tape 
(easily changed to k' or 1' by 
changing rollers and head.). 
104' reel capacity. Push button 
control. Precision servo control 
to 0.76 ¡a sec, track timing 
5 µ Bec. Drift free within 
1 per cent. Accuracy los per 
week. Power Input 105/125v 48 to 
4(10 cycles. Rack mounting. 

TYPE FR 1100, as above brat 
4 speeds, 31'. 74', 15' and 30' 
per second, and 4 track, easily 
changed to f' or I. and of 
lighter and more modern con- 
etructlon than Type FR 100A. 

PRICE £280 for desk and servo control for either type 
Electronics (direct record and direct reproduce amplifiera) 

and Cabinets available 

HIGHEST QUALITY 19" RACK 
MOUNTING CABINETS 

Totally Enclosed 
TYPE A' 84' high x 24' deep x 24' wide. 
TYPE B" 78' high x 30' deep x 24' wide. 
DOUBLE BIDED. These cabinets will take rack panels 
both sides, that le back and front and are drilled and 
tapped all the way down every 4' for this purpose. They 
are fitted with "Instautit" patent fully adjustable rack 
mounts which are vertically and horizontally adjustable 
-these allow the panels to be recessed when they are 
fitted with projecting components and It is desired to 
enclose them by doors. 
*Other features include ---all corners and edges rounded. 
Interior fittings tropicallsed. Removable built In cable 
ducts. Removable built In blower ducts. Ventilated and 
Insect ¡woofed tope. Detachable side panels. Full length 
Instantly detachable doors fitted expanding bolts If 
ordered with cabinets. Made In U.S. A. --cost the American 
Government 2107 before devaluation. Finiehed in grey 
primer and in new condition. 

PRICE £26.10.0 each (Carriage extra) 
Full length door £5 each extra 

Doors are not needed If panels are mounted back and front 
and they are not required to be enclosed. 

TYPE C: 80' high x 27' deep x 22' wide. American 
Standard First Grade totally enclosed ventilated 19' rack 
panel mounting cabinets, made by Dukane, U.B.A. 
Open front fitted rack mounts drilled and tapped all the 
way down every 4'. Pull length rear door with latch. 
Finished In grey these cabinet. have been used but are In 
good condition but if decoration is of importance it Is 
recommended they are re -sprayed before use. 

PRICE £15.0.0 each (Carriage extra) 
TYPE D: 76' high x 18' deep x 22' wide. These are 
slightly smaller and finished In black otherwise they are 
elmilar In construction and condition to Type C above. 
Made by R.C.A. of U.S.A. 

PRICE £12.10.0 each (Carnage extra) 

ALSO OTHER TYPES 80' TO 88' HIGH AVAILABLE 
Full details of all above available on request. 

TRANSPORT: We have made special economical transport 
arrangements for these cabinets to enure they arrive 
undamaged and to avoid expensive crating. Full detaile 
on request. 

FREE 
40 -page list of over 1,000 different Items in stock 

available -keep one by yore. 

*Video Tape Recorder f' Shibaden, excellent 
working order £170 

*Labgear Stabilised Power Unite D.4140, 
3200 v 7 m/a £35 

*All 
500 

Powerm/ Regulated Power Supplies 800 v 
£40 

*Marconi BD -971 18' C.C. T.V. Channel 
Camera Control Unit, Monitor Cables 
complete working order £195 

*Dawe Wide Range Oscillators 0/20,000 eye £25 
*Flann Microwave Attentaaton 4/12 Gino £50 
*Marconi Universal Bridge. TF -868A £45 

*Marconi 
TF -893A Output Power Meters 

£27/10 
*Elliott Recording A.C. Voltmeters 180/260 v £40 
*CR -150/2 Marconi Communications Re- 

ceiver.. 1.5 to 22.0 m/cs £24 0 
*E.R.T. 40KV Transformers and associated 

Equipment up to 6KW available P.U.R. 
*Xerox 1385 Plate Maker £95 0 
*E.M.1. (U.S.A.) f" Finest Quality Computer 

tapes suitable video work. 2400 ft. spooled 
and in transparent outer plastic ease £4 0 

*lOfastcnDtTanglsfoiM Se swihmatiugtor joiice ning 
up to 200 feet. New condition £7 0 

*Collins R-390 Communications Reoelven 
0.5/30.0 m/ue £295 0 

*E.M.1. Tape Recorders BTR-1 £125 0 
*Weston 24-033. Meters -10/+6 £2 0 
*Lattice lightweight steel tri.ngular Aerial 

Mesta 12 to 16 inch .ides up to 200 ft. high According 
to height 

WANTED C.C. TV EQUIPMENT 
Good prices paid 

*54 Inch. dig. Meteorological Balloon, 
*f" New 

E.M.I. (USA)í3600 Bonic i N.A.B. Spoolie 
by 

*1' Used ditto `Botch" Brand 4800 ft 
*8 Track Data High Speed Tape Readers 
*Mason Illuminated Drawing Tables 50' x 36' 
*Sarah Trans/Receivers and Aerials 
*Uniselectors 10 bank 25 way full wipe ex. 

new 
*Preoidon Maine Filter Units new 
*Avon Geiger Counters new 

Carriage extra at cost on all above 
Al gods are ex -Government stores. 

£1 10 

25 
£4lÓ 

£17 10 
£3 0 

£3 0 
£1 10 
£7 10 

We bave a large quantity 01 "bits and pieces" 
we cannot list -please send us your requirement. 
we can probably help -all enquiries answered. 

P. HARRIS 
ORGANFORD - DORSET 

BHI6 6ER 
WESTBOURNE 65051 

www.americanradiohistory.com
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: s Available from leading 
ibooksellers or i 

The Butterworth i 
Group 
88 Kingsway London 
WC2B 6AB N 

DIOTRAN 
WSALES 

P.O. BOX 5 
P.O.BERTS 
TEL. WARE 3442 

SEMICONDUCTORS 
FOR W.W. CAP: DIS 
IGNITION SYSTEM 

Each 
2N3525 .. .. .. 15/- 
2N3055 .. .. .. Ill- 
2N3702 3/ 

TOP HAT SILICON 
RECTIFIERS. All good. No 
short or open circuit devices. 
Voltage range 24-400 PIV, 
750m E3 per 100, [12.10 
per 500. 

.. .. .. 
2N3704 .. .. .. 3/- 
I N4001 .. .. .. 116 
I N4005 .. .. .. 4/- 
New and fully guaranteed. 

PLASTIC PNP SILICON 
TRANSISTORS. Manufac- 
turer's seconds from 
2N3702-3 family. Ideal cheap 
trans. for manufacturing etc. 
E8 500, [13.10 1,000 pieces. 

S.C.R's 16 AMP 
(unplated) 
I-24 25-99 100 up 

100 PIV 9/6 7/6 6/- 
400 PIV 14/- 12/- I0/- 
All tested perfect functional 
devices guaranteed. 

PLASTIC NPN SILI- 
CON TRANSISTORS. 
Manufacturers'secondsfrom 
2N3707-371 I family. Ideal 
cheap trans. for manufactur- 
ing etc.. [7.10 500, £12.10 
1,000 pieces. 

I/6 
each. 

ACI25 
ACI26 
ACI27 
AC I28 
AC 130 
ACY19 
ACY20 
ACY2I 
ACY22 
ACY27 
ACY28 
ACY29 
ACY30 
ACY31 
ACY34 
ACY35 

TESTED 
One price only 
Planar or Germ. 

similar to 
ACY36 
BC108 
BC109 
BFY50 
BFY51 
BFX84 
BFX86 
BFX88 
NKTI4I 
NKTI42 
NKT2I2 
NKT2I3 
NKT2I4 
NKT2I5 
NKT271 
NKT677 

TRANSISTORS 
PNP. 

Fully 
the following 
NKT7I3 
NKT773 
0C44 
0C45 
0071 
0072 
0075 
OC81 
0082 
TIS44 
2G301 
2G302 
2G303 
2G308 
2G37I 
2G374 

NPN Silicon 
Tested and 

types: 
2G381 
2G382 
2G399A 
2N696 
2N697 
2N706 
2N708 
2N929 
2N930 
2N1131 
2N1132 
2N1613 
2NI711 
2N2904 
2N2905 
2N2924 

I/6 
each. 

2N2926 
2N2220 
2N3707 
2N3711 
2N2906 
2N2907 
2N2696 
2N339I 
2N3702 
2N3703 
25102 
25103 
25104 
25732 
2S733 

TRANSISTOR EQVT. BOOK 
2,500 cross references of transistors-British, European, 
American and Japanese. A must for every transistor user. 
Exclusively distributed by DIOTRAN SALES. 15/- EACH. 

Vast mixed lot of subminiature glass diodes. Com- 
prising of Silicon. Germ, Point Contact and Gold 
Bonded types plus some Zeners. 500,000 available at 
Lowest of Low Price. 
1,000 pieces 0.0.0.5,000 pieces [13.10.0. 10,000 pieces L23. 

BRAND NEW FULLY TESTED EPDXY CASE 
UNIJUNCTION TRANSISTORS. Type TIS43 and 
BEN 3000 and replacement for 2N26-46. Full data available. 
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4/ - 
each = E20; 500 off 3/6 each = £87.10; 1,000 off 3/- each 
= E150. Sample devices 7/- each on request. 

HIGH QUALITY SILICON PLANAR DIODES. 
SUB -MINIATURE DO -7 Glass Type, suitable replacements 
for 0A200, 0A202, BAY38, 15130, 15940. 200,000 to clear 
at E4 per 1,000 pieces. GUARANTEED 80% GOOD. 

FULLY TESTED DEVICES AND QUALITY 
GUARANTEED-SURPLUS TO REQUIREMENTS 
0A202 Silicon Diode. Fully Coded. 
150 PIV 250mA Qty. Price E30 per 1,000 pieces. 
OA200 Silicon Diode. Fully Coded. 
50 PIV 250mA. Qty. Price E25 per 1,000. 
BY100 SIL. RECT'S 800 PIV 550mA. 
I-49 2/6 each; 50-99 2/3 each; 100-999 2/- each; 1,000 up 
I/l0 each. Fully Coded. First Quality. 

Post and Packing costs are continually rising. Please add 
If- towards same. CASH WITH ORDER, PLEASE. 

GIRO No. 30.102 

OVERSEAS QUOTATIONS BY RETURN. SHIP- 
MENTS TO ANYWHERE IN THE WORLD. 

QUARTZ CRYSTAL 
UNITS from 
1.4-20MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271-A 

TEL. HYTHE 8961 

WRITE FOR 
LEAFLET AT- 1 

McKNIGHT 

CRYSTAL Co. 
SHIPYARD ESTATE 
HYTHE, 

SOUTHAMPTON 

"W.W." HI-FI KITS 
* LINSLEY HOOD MODULAR PRE -AMP 
July 1969 no -compromise design for the purist. 
Compactly built on Lektrokit. Layout details. 
Kit price from E7.5.0 (mono, mag.p.u.+2 I/P.$). 

* LINSLEY HOOD SIMPLE PRE -AMP 
Designer -approved PCB (marked component loca- 
tions) gives excellent results with ceramic pick-up. 
Kit includes all parts as in May 1970 article plus 
front panel. Mono £6.5.0. Stereo £11.8.0 inc. p.p. 

* BAILEY 30W AMPLIFIER (Nov. '68) 
Mk. IV PCB has extra pre-set for quiescent current. 
Output capacitor and PCB mount directly and 
compactly on specially designed generous heat -sink. 

* LINSLEY HOOD 15-20W AMPLIFIER 
July 1970 latest and ultimate design. 0/P capacitor, 
PCB, Tr3, 4 & 5 mount compactly onto heat -sink 
Our kit personally tested and approved by the 
designer. Gain of 0/P TR's > 100. 

POWER SUPPLIES (simple and stab'd) available. 

HIGH QUALITY components inc'g Mullard, 
Hunts, TCC capacitors, Plessey moulded pre-sets. 
0/P Tr's matched ±10°,, @ Ic=I amp. 

AFTER -SALES SERVICE at reasonable cost. 

REPRINTS of articles at 6/- per copy post free. 

DETAILED PRICE LISTS at 1/- (Refundable with 
order). 

PERSONAL CALLERS WELCOME --BY 
APPOINTMENT. DESPATCH BY FIRST 
CLASS RETURN 

A.1 FACTORS 
72 Blake Road, Stapleford, 

Nottingham 
Tel. Nottingham 46051 Giro No. 487 6008 

(8 a.m.-10 p.m. 7 days/week) 

INTERCONTINENTAL 

COMPONENTS 

for: 

Electrolytic 
Capacitors 

from 6V to 500V DC wkg 

5 mfd to 10,000 mfd 

Available from 
stock 

INTERCONTINENTAL 

COMPONENTS 

Electric House, 
18 King St., Maidenhead, 

Berks. 5L6 IEG 

Tel: MAIDENHEAD 32466 

WW -112 FOR FURTHER DETAILS 
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NEW! HANDY! TIDY! 

multi -drawer 
I -N -T -E -R -L -0 -C -K -I -N -G 

sto rag e 

u nits 
A PLACE 

FOR 

EVERYTHING 

EVERYTHING 

IN ITS 

PLACE! 

Newest, neatest, system ever devised for storing small 
parts and components: resistors, capacitors, diodes. 
transistors, etc. Rigid plastic units. interlock together in 
vertical and horizontal combinations. Transparent plastic 
drawers have label slots/handles on front. Build up any 
size cabinet for wall, bench or table top. 

BUY AT TRADE PRICES! 
SINGLE UNITS (5ins x 2}ins x 2}ins) 
Usually 2/11 each. OUR PRICES: 27/- DOZEN 
DOUBLE UNITS (bins x 4}ins z 2}ins) 
Usually 4/11 each. OUR PRICES: 45/- DOZEN 

PLUS QUANTITY DISCOUNTS! 
Orders £5 and over DEDUCT 1/- in the C 

Orders £10 and over DEDUCT 1/6 in the f 
Orders £20 and over DEDUCT 2/- in the C 

PACKING/POSTAGE/CARRIAGE: Add 6/- to all orders 
under £5. Orders £5 and over. packing/postage/carriage 
free. 

QUOTATIONS FOR LARGER QUANTITIES 

VP.er (Dept. WW2) 3J ALBERT ROAD, 

HENDON, LONDON, N.W.4. 

WW -113 FOR FURTHER DETAILS 

* ALL PURPOSE TRANSISTOR PRE -AMPLIFIER * 
.OR MIKE, TAPE, P.U., GUITAR 

Battery 9-12v, or 200-300v. H.T. Line. Size II x II x I in. 
Response 25 c.p.s. to 25 Kc/s, 26 db gain. For use with valve 
or transistor equipment. Full instructions. 18 Post 
Brand new. British made. Details S.A.E. / Free 

BAKER 12 in. MAJOR £9 
30-14,500 c.p.s., 12in, double cone, 
woofer and tweeter cone together 
with a BAKER ceramic magnet 
assembly having a flux density of 
14,000 gauss and a total flux of 
145,000 Maxwells. Bass resonance 
40 c.p.s. Rated 20 watts. Voice coils 
available 3 or 8 or I S ohms. Post Free. 

Module kit, 30-17,000 c.p.s. Size 
19x 121 in. with tweeter, crossover, 
baffle, instructions. £11.10.0 Ideal for Hi Fi or P.A. 

LOUDSPEAKER CABINET WADDING 
18 in. wide, 3/- per ft. run. 
Post 2/- per order. 

E.M.I. QUALITY TAPE MOTORS Post 31- 
1201240e. A.C. 1,200 r.p.m., 
Heavy Duty 4 pole 135 mA. 
Spindle 0.187 x 0.75in. 
Size 4 i 21 x 21in. 25/- 

BALFOUP. GRAM MOTORS 
120/240v. A.C. 1,200 r.p.m. 
Heavy duty 4 pole 50mA. 
Spindle 0.15 x 0.75 in. 
Size 21 x 2} x I 1 in. 17/- Post 3/ - 

THIS ELAC CONE TWEETER IS OF THE 

VERY LATEST DESIGN AND GIVES A 

HIGHER STANDARD OF PERFORMANCE 
THAN MORE EXPENSIVE UNITS. 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequen- 
cies and a smooth extension of total res- 
ponse from 1,000 cps to 18,000 cps. Size 
3} '< 3} x tin. deep. Rating 10 watts. 

8 3 ohm or 15 ohm p Post 
models. 3 2/. 

THE INSTANT BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 
200/250 A.C. 47 Post 
Leafitt S.A.E. f 3/- 

,e iIp11419Iill!,' 

RETURN 3F POST DESPATCH - CALLERS WELCOME 
HI-FI STOCKISTS-SALES-SERVICE-SPARES 

RADIO COMPONENT SPECIALISTS 
337 WHITEHORSE ROAD, CROYDON. Tel: 01-684-1665 

Quality Parts 
for the discerning builder 
BAILEY PRE -AMPLIFIER still offers lowest 
distortion level and best overload capability. Edge 
Connector Mounted Printed Circuit in Fibreglass 
or Paxolin material to choice. Highest quality parts 
including gain graded transistors. 

BAILEY 30w POWER AMPLIFIER. Edge Con- 
nector Mounted Printed Circuit in Fibreglass or 
Paxolin material, size 4;" x 21". This unit and the 
above Pre -amplifier can both be used in our new 
Metalwork Assembly. 

BAILEY 30w POWER SUPPLY. We have now 
designed a Printed Circuit Board for the power 
supply, again intended to be used with our Metal- 
work, which also has edge connector mounting. 
Available in Fibreglass material only. 

BAILEY 20w AMPLIFIER. Special driver trans- 
former and bifilar wound mains transformer. Printed 
circuits and all parts available for this design. 

LINSLEY HOOD CLASS A. Full sets of parts now 
available to the new specification given in the 
December, 1970, Wireless World. 

LINSLEY HOOD CLASS AB. We have some 
parts for this design but a Printed Circuit will not 
be available. We can supply information re thermal 
stability to constructors interested in this circuit. 

SUGDEN CLASS A AMPLIFIER. A Hi-Fi News 
design. All parts are in stock except the Metalwork. 

DINSDALE. We shall be putting the parts for this 
design into honourable retirement shortly, so please 
order quickly if there is anything you require. 

J. R. STUART TAPE CIRCUITS. We will be 
designing Printed Circuit Boards and supplying parts 
for this interesting design. 

Full details are given in our Free lists. Please 
send foolscap s.a.e. 

HART ELECTRONICS 
321 Great Western Street 
Manchester M 14 4AR 
Personal callers are always welcome at our retail 
shop, but please note we are closed on Saturdays. 
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CLASSIFIED ADVERTISEMENTS 

Use this Form for your Sales and Wants 
To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 

Rate: 4Sp (9/-) PER LINE. Average seven words 
per line. 

Name and address to be included in charge if used 
in advertisement. 

Box No. Allow two words plus 25p (5/-). 

Cheques etc., payable to " Wireless World " and 
crossed "& Co." 
Press Day Ilth February for March 1961 issue. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSE') 

Please write in block letters with ball pen or pencil. NUMBEh OF INSERTIONS 

www.americanradiohistory.com
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We can't wait to expand your laboratory 
in 24 hours you can hire some of the World's top instruments 
at competitive prices 

LABHIRE South: 06-285 23106 
ring North: 061-928 0800 
Southern Office: Station Approach, Bourne End, Bucks. Northern Office: Shearer House, Dunham Road, Altrincham, Cheshire. 

INDEX TO ADVERTISERS 

Appointments Vacant Advertisements appear on pages 91-103 
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OVER THE ALPS 
Only the steinbocks climb where 
our technicians have installed 
the repeaters of high capacity 
radio link over the Alps. 
In Holland, in Hungary, in Argentina, 
in Australia we have also designed 
and installed high capacity radio links 
working at 4, 6, 7 GHz. 
Grateful clients all over the world 
testify to the high quality 
of ITALTEL equipment and services. 

ITALTEL s.p.a. 
20149 Milan (Italy) 
12, piazzale Zavattari - phone 4388 
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THE EXCLUSIVE 
MULTICORE ALLOY WHICH IS SATURATED 
WITH COPPER TO PREVENT ABSORBTION 
OFCOPPER FROM COPPER WIRES,CIRCUITE 
9RDS AND SOLDERING IRON BITS 

-14%.153121,4 

When soldering fine copper wire, ordinary tin/lead 
solder alloys will absorb some of the copper, so that 
the diameter of the wire will be reduced. 
Ersin Multicore Savbit Type 1 solder contains a 

small percentage of copper so that the solder is 
already 'saturated' with copper and will not absorb 
it from copper wire or copper laminate. 
Savbit will also prolong the life of copper soldering 
iron bits by 10 times, thus eliminating the need for 
frequent resurfacing of copper bits and by keeping 

FOR 
`°° FACTORY 

USE 

-elm/. 

71b. REELS 
Available in standard wire gauges 

from 10-22 swg., on strong 
plastic reels. 

the copper bits in good condition, the soldering 
speed and efficiency are increased. 
Savbit Type 1 alloy contains 5 cores of non- 
corrosive extra fast rosin based Ersin Flux. Melting 
point is 215 C. Recommended bit temperature 
is 275"C. 
Savbit Type 1 alloy with Type 362 Ersin Flux has 
received Ministry approval under number DTD.900/ 
4535. It may be used for soldering processes on 
equipment for Services use in lieu of solder to BS.219. 

1 lb. REELS 
Available in all standard wire 

gauges from 10-34 swg., 
on unbreakable plastic 

reels. (From 24-34 swg. only 
z lb. is wound on one reel.) 

FOR SIZE1 CARTONS 
MAINTENANCE In 14, 16 and 18 swg. 

Packed in a coil, so it 

ENGINEERS* 
14. 

USED 
THROUGHOUT 
THE WORLD 

can be drawn out 
through the top of 

the carton. 

SIZE 5 
A Coil of 18 

swg., packed in a 

unique handy 
dispenser. 

HOLLAND 
Ersin Multicore Savbit Alloy is 
used by Bull Nederland of 
Amsterdam, Holland for the 
assembly of administration and 
statistics machines. 

NEW ZEALAND 
Ersin Multicore Savbit Alloy is 
seen being used at the factory 
of Bell Radio Television Corpn. 

Ltd., Auckland, New Zealand. 

/i 
- 

SIZE 12 
75 ft. approx. of 

18 swg. on a 

plastic reel packed 
individually in a 

carton. 

For further details, please apply on your Company's notepaper t 

MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS. 
Telex : 82363 

Telephone: HEMEL HEMPSTEAD 36362E1, 
WW -003 FOR FURTHER DETAILS 
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