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Al
TYPE 576 CURVE TRACER VEATICAL

5

& .

* 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. |

[ £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, is also
pulsed. The pulsed operating mode
allows many tests previously
impossible. £664 plus duty £94

Please fill in Reader Reply Card or wrtte, telephone or telex

Tektronix U.K. Ltd.

Beaverton House, P.O. Box 69

Harpenden, Herts.

Tel- Harpenden 61251 Telex: 25559

Northern Region Office:

Beaverton House, 181 A Mauldeth Road
committed to progressin waveform measurement Manchester 18.

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-voitage 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.

@rd ners

GARDNERS TRANSFORMERS LIMITED
Christchurch Hampshire BH23 3PN

Tel: Christchurch 2284 (STD 0201 5 2284)
Telex 41276 GARDNERS XCH

GT.16
GT.17

GT.21

GT.23

GT.24

GT.25
GT.100

D)

T
e

[

POWER CONTROLLING SATURABLE REACTORS 50W. to
1kW. with application notes.

AUDIO TRANSFORMERS including Microphone and line
matching, Driver, output and impedance matching
transformers.

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.

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

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

MANUAL OF INVERTER TRANSFORMERS AND
MODULES.

INDUCTORS, including heavy current and commutation
types.

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

TRANSISTOR POWER SUPPLY TRANSFORMERS.

GENERAL REFERENCE CATALOGUE with data sheets of
assemblies available for specially designed transformers.

I Please indicate your requirement by circling the number/s below I

I 1

I NAME ____

I ADDRESS___

5

12 16 17 21 23 24 25 100 l

L

WW—006 FOR FURTHER DETAILS
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When did you last hear for the first time?

SIS

The best pick-up arm in the world

Write to SME Limited - Steyning - Sussex - England

WW-—007 FCR FURTHER DETAILS
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his is
what you see.

Thisiswhat you
can see with the
EEV Image Isocon.

Even individul s 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 lsocon
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

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

I

| N»amgé positjon

| Company

I Address

I Tel: exchange or code

{ Number Ext.

L ENGLISH ELECTRIC VALVE COLTD

WW—008 FOR FURTHER DETAILS
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EV 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:024561777 Telex:99103
Grams : Enelectico Chelmsford

&
&%

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

e Typical operating conditions

nergy

input per  Arc Bore Series Trigger Send for full data on EEV fiash tubes.

flashmax. length diameter Voltage inductance *Flash voltage : A -

Type (J) (in) (mm) (kV) (uH) ik (kV) | am interested in N (application) I
Name

XL615/4/3 400 3 4.0 25 400 1per30sec. 12-16 — == = |
Position l

XL615/7/3 600 ] 7.0 25 400 1per15sec. 12-16 S e —
Company |

XL615/9/4 1500 4 9.0 25 400 1per30sec. 16-20 } — _— = - e
Address |

XL615/10/6.56 3500 5.5 10.0 25 400 1per60sec. 16-20 |~ — —_— |

XL615/10/6.5 5000 6.5 10.0 25 800 1per2min. 20-25 T T I

XL615/10/12 9000 12 10.0 25 800 1per2min. 25 - - o o |
Tel. exchange or code |

XL615/13/6.5 10000 6.5 13.0 25 800 1per2min. 25 . T
Number Ext. |

XL615/13/12 18000 12 13.0 25 800 1per2min. 25 L eeme == — |

* At maximum input levels (air-cooled) ENGUSH ELECTR|C VALVE CO LTD

CRC 6

WW—009 FOR FURTHER DETAILS

wwWwW americanradiohistorv com



Wireless World, February 1971

EEV thyratrons give greater
accuracy and better performancein three

Linear accelerators

J EEV thyratrons can withstand peak
inverse voltages up to 20 kV following

a pulse.

[J Their operation is unaffected by small
reservoir voltage variations.

[J 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 Chetmsford.

major nuclear physics applications:

Particle accelerators

[J EEV thyratrons ensure reliable firing.
They give nano-second accuracy.

[} There are very few missing pulses.

[ They require no external gas supply.
[J 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;psec are possible.

Spark chambers

[l 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.

[J 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.

7] The tow trigger voltage means that
simple firing circuits are possible.

as

=

%

To: English Electric Valve Co Ltd, Chelmsford, Essex, England
| am interested in thyratrons for_ (application

Name & Position
Compgnx -

Address

Tel: exchange or cod2

Number ~ Extension

|
|
|
|
|
|
|
|

‘_ENGLISH ELECTRIC VALVE CO LTD

WW-—010 FOR FURTHER DETAILS
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COMrols = filtgr

rodio 2 tope . 4 concel Sk

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)

a7

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 constanti.e. the best. We have
achieved, enjoy, and guard our reputation.

Our wing span - a third of a century

P

WW—012 FOR FURTHER DETAILS
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FOUR NEW COMPONENTS A O R RS & -1
FROM ASSOCIATED AUTOMATION | e ' '
i 70 Dudden Hill Lane, London, N.W.1Q.

Electromagnetics !
}C l"g“é"ia| R,alayPTyple MR Three relays and a'switch, designed by ! Please send me your fully illustrated l
.C.or D.C. operation, Pane . j i ; 1
mounting or prl)ug-in to octal type Associated Automation to cut your 1 literature on (tick box applicable) d |
ERSNC P o Rdo-B mitlhan switching costs. Builtto the highest
operations with 1, 2 or 3 poles o b . 9 I 1 D 2 D 3 D 4 D l

switching up to 10 amps. standards of engineering, these I
Compact, lightweight and cheap. components join the already

2 Dry Reed Relay Type ERTN comprehensive range of switches and | COMPANY
Range of up to 12 poies. > e E

Switching capabilities up to relays for all communication and control

50V A ; breakdown voltages up to 3 0
1500 V.A C. Life expectancy at purposes. All economically priced and

contact rating 7.5 VA, 100 x 108 backed by Britzin's mcst outstanding
operations. Cheap to buy, capable A . S
offast action with low power engineering servise,

consumption and bistabie Send in the coupon arsd we'll let your
operation. L

NAME

i -ADDRESS

3 Miniature Dry Reed
Pash Button Switch Series 500 ¥
Switching capability up to 4 poles,
ug t0 0.5 amp, 10 watt, Wide
ra1ge of contact arrangements
ard mounting styles. Angle bases
fax terrace keyboards, panel
mounting for either single or
mayltiple fixing. Will last for &t
least 5 million operations. Ezsy 1o
apply, readily available,
esonomically priced.

SIS

4 Hermetically Sealed
Commercial Relay Type TFC :
2T.0.5 transistor can envelope
@ving high isolation switching.
Fesists shock and vibrations,
cperates on powers down to 40mw
Ewitching capability 1 amp at

28 V.D.C. to low level (single and
Couble pote). Economical price—
tough comparable with any |
military equivalent. ;

o

00.'...

WW—013 FOR FURTHER DETAILS
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Coutant ‘L’ series
Lahoratory power supplies

The 'L’ Series bench power
supplies are ideally suited forthe
wide range of laboratory and
general applications where
continuously variabie high
performance power is essential.
The entire range has been
designed fortrouble-free
operation into any type of load,
and the compactdesign takes up
very little valuable bench space.

B Mains Regulation :
Cv0.01%+1mV
B Mains Regulation:
LA R
Constg:tgveoltage CC0.01 %+1 mA
ngg:‘sttam B Load Regulation:
Operation Cv OO3%+3mV
(L>A51>(\)/Oo 1A ¥ Load Beewstion:
e iy
0-30V 0-2A i B Ripple Voltag
LA 400 V n-
0-15V 0-4A
£57
LB Range

Constant Voltage
or Constant
Current
Operation
LB 200.2
0-50v 0-2A
LB 500.2
0-30v 0-5A
LB 1000.2
0-15v 0-10A

£89.5

LP Range LM Range LQ Range LAB Range

Constant Voltage or Constant Voltage. Constant Voltage. Constant Voltage or
Constant Current Operation Variable Current Limiting. Variable Current Limiting. Constant Current.
LP50/50 0-50v 0-0.5A LM50/30 0-30v 0-0.5A LQ50 0-50v 0-0.5A LAB100 0-50v 0-1A
LP100/30 0-30v 0-1A LM 100/15 0-15v 0-1A LQ100 0-30v O-1A LAB 200 0-30v 0-2A
LP 200/15 0-15v 0-2A £22 5 LQ 200 0-15v 0-2A LAB 400 0-15v 0-4A
£35 £29 £39
Ask our Sales Office for the complete specification.
‘h Coutant Electronics Ltd.
- Trafford Road, Reading RG1 8JR Tel :0734 55391 Telex 84519

PP Coutant take the initiative in new Technology

WW-—014 FOR FURTHER DETAILS
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_This
isaplug
forournew

~ tin
oxide
pluggabies

Erie’s range of high sfability 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 tclerance means +2% or +5%.
High stability means +3% on load life at
70°C, maximum dissipation. Fully available
in all values from 10Q to 300k(2, 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 valuss extend from 10Q to 12MQ
+10% and they'll withstand 700V d.c.

From their wide experience of electronic

Wireless World, February 1971

component design Erie pioneered the
development of pluggable resistors so that

m now, alt you have to do is
just plug them in. Simply.
ELECTRONICS

Let us send you full in-

formation without delay.

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

ERIE PLUGGABLE RESISTORS

WW—015 FOR FURTHER DETAILS
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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 TkHz or 100/120Hz 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

Universal Bridge for 0.1% measure-
ments of any LCR combination from
Z 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 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& C). 2% (L). Internal 1kHz source/
detector.

B 421

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. lllu
minated readout.

B 641

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

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.

Autobalance Precision

B 331 Mkl

Wide range
AF 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, Surray. Tel: 01-397 1131. Cables: Waynkerr, Chessington. Telex 262333

WW—016 FOR FURTHER DETAILS
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UNIT PRICE

= s v

TUBE TYPE BM” "~ ew ] TURE TYRE
GY 802 276 6 | Pyl (1723)
GZ 32 (5V- &

GZ 37 ! _

GZ 41 PY 301

HAA 91 = 12AL5 PY 500
HABC 80 = 1978 | PY 800

HBC 90 = 12AT6 UABC 80 (28AKS8})

UAF 42 (1257)

HCC 85 = 17EV UBC 41 (14L7)
HF 93 = 12BA6G | uBsC 81 (158D7
HK 90 = 12BEs UBF 89 (19DC8‘
HL 90 = 19AQ5 UBL

HL 92 = 50C5 UBL 3

HL 94 = 30A5 uBL 21

HY 90 = 35W4 UC 92 (9AB4)

UCC 85 (26AQ8)

i

& M

2 (14K7)
81 (19D8)

LCL 82 (118M8) 2.20 —55 ' UCL 11

LCL 84 (10DX8) 2 —.50 UCL 81

LCL 85 (10GV8) 240 60 UCL 82 (50BM8)
LF 183 (4EHT7) 178 — 44 UEL 51

LF 184 (4EJ7) UEL 71

LL 86 (10CWS5) UF 5

LY 88 (20AQ3) | uUro

LFL 200 (11Y9) | UF 41 (12ACS)

PABC 80 (9AKS) - =36 UF 80 (19BX6)
PC 86 (4CM4) 2.68 —67 UF 85 {19BY7)
PC 88 (4DL4) 2 9‘ —.73 UF 39 (12DA6)
PC 92 (3AB4) —32 | UL 41 (45A5)

PC 96 3 | UL 84 (45B5)
PC 97 (4F

PC 900 (4 ' 34/35
PCC 84 (74 so (1QBR5)
PCC 85 (9A08

PCC 88 (7D18) 232 — 58 Y "

PCC 89 (7FC7) 3.60 —.90 Uy 41

PCC 189 (7ES8) 2.32 58

PCF 80 (9A8)

PCF 82 {9USA)
PCF 86 (7THGS8)
PCF 200 (8X9)

v UY 82 (55N3)
UY 85 (38A3)
Uy 89

b

PCF 201" (8U9) 4G
PCF 801 (8GI7) 2.20 —55 SX5GT
PCF 802 (9iW8) 2.16 54 XC 900 (2HAS)
PCF .805 (7GVv7) —.82 XCC g2 (7AUT)
PCH 200 (9V9) 240 —.60 XCF 80 (4BL8)
PCL 81t 40 5 o O !
PCL 82 (1

PCL 83

PCL 84 (192 F

PCL 85 (16398) . : (

PCL 86 (14GW8) 2.08 —, XL 84 (8BO5)
PCL 200 3.64 — XL 86 (BCWS)
PCL 805 2 —_ ]
PD &

PF 8  Whatever your language is, we understand that

PEL © you ask for quality. Our SQ-Series of Television
z}: 21 tubes gives you safety at no extra cost.

PL 8.  Since 1955 we offer a complete line of European
gt g and American type receiving & industrial tubes for
PL o worldwide export with off-the-shelf-service.

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

PL

PL 511 5.68 142 | 1 AD2

PM 84 1.84 -46 1 DAF

Wireless World, February 1971
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UNIT PRICE [ UNIT PRICE
oM usg | TUBETYPE DM US3$
1.24 .31 j
1.32 A ] 3.40 — 85
1.24 e 1.40 .35 |
) 3 L —50
5.60 1.40 | = —.50
5.44 1.36 1.40 —.35
1.72 el 1.20 250
1.68 1.80 — 45

1.68
1.68
1.60

3.12

216

—.42
— 42
— 40
— 62
- 40
.50
—78
—.44
—.30
50

—.40

A2
—46
—.63
—41
—56
—54
— 44
- 44
—42
w48

— 45
—.23
—.50
—.75
—.44
—.32
~45
—.62
—.35

40

—.33
.30
—.30
—.65
~— 53
—.33
—.33

1.50
—.52
—.60
—.56
—.84
—.84
%0
—.40
—61
—.70
—.52
—.56
—.44
—.42
—.56
-—.50

1.16

160
1.€0
2.44
2.80

2.24

[RS TS I

.53
—26
2.36 —.59
1.12 i)
1 —.25 |
2.24 —.56

1.44 -—36
2.83 —,
2 — 50
2.64 —.66
1.20

1.04

= DL 96

CBG 1.20

ULTRON

Electronic GmbH
Schillerstr. 40
8 Munchen 15

Phone 555321 ¢ Telex 0522456

s+ | 3Dse 2.36 —58
3 iH 1.36 —34

—.30
—60

S S ——

-—.34
-.36
=70
—44
-.44
-.42
~.45
-.49

9

gl
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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.LLE.T. and we’ll send you full details and a free book. B.I.LE.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.LE.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.

THEY DID IT—S0 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.

No obligation.

Mechanical
AMS.E. (Mech)
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding

General Diesel Eng,
Sheet Metal Work
Eng. Inspection
Eng. Mctallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmansh:p
AM.LED.

Gen. Draughtsmanshlp
Dic & 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.
Elcctrical Science
Computcer Electronics
Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.

C. & G. Radio Scrvicing
Radio Amatcurs’ Exam.
Radio Operators’ Cert.
Radio & TV Engingering
Radio Servicing
Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics (with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMI
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 'Vlark«.ung
A.CW.A
Works Managcmcnt
Work Study
Production Eng,
Storckeeping
Estimating
Personnel Management
Quality Control
Electronic Data
Processing
Numerical Control
Planning Engincering
Materials Handling
Opcrational Rescarch
Metrication

Constructional
A.MS.E. (Civ.
C. & G. Structural
Road Engincering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating,
Architecture
Builders’ Quantities

( Write if you prefer not to cut this page)

General
CEI
Petroleum Tech,
Practical Maths.
Refrigerator
Servicing.
Rubber T'echnology
Sales Engincer
Timber Trade
Farm Scicnce
Agricultural Eng.
General Plastics

General Certificate
of Education

Choosce from 42

‘O’ and ‘A’ Level

subjects including:

English

Chemistry

General Science

Geolo;

Physics

Mathematics

Technical Drawing

French

German

Russian

Spanish

Biology

B.LE.T. and i1s

associared schools

have recorded well

over 10,000 G.C.L.

successes at ‘O’ and

‘A level,

WE COVER A WIDE

RANGE OF TECHNICAL

AND PROFESSIONAL
EXAMINATIONS.

“Completing your Course meant going trom

lother e xam successes.

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

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
employers 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.

Freel

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 (or 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 TEGHNOLOGY

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

POST THIS COUPON TODAY

1 . fF F 7 F Y 0 R R OB
To: B.LLE.T., Dept 446 A, Aldermaston Court, Reading RG7 4PF

Please send me book and details of your Courses in

B.LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

WWw—018 FOR FURTHER DETAILS
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Voriexion

This is a high fidelity amplifier (0.3% THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER

intermodulation distortion) using the 2
cireuit of our 100% reliable— 100 Watt WITH BUILT-IN 4-WAY MIXER USING F.E.Ts.

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

i

OB 00606.

¥
©
VORTEXION % S0/70/FET

3-30/60£2 balanced line microphones,

and a high impedance line or gram on
input followed by bass and treble con- - T :

trols. 100 volt balanced line output o o . - -

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-

AR - 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 vdltage and temperature. Also
available in rack panel form.

11111

VORTEXION (® WIMBLEDUN 4C /FE T./100w.

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 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s—20 Kc/s +1dB.
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 200240 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 Telegrams: “Vortexion, London S.W.19"

WW—019 FOR FURTHER DETAILS
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In this completely professional area of Magnetic
Recording 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,

al$

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
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 Austraiia 3121

Telex 30383 Cables ROLA Melbourne

AV27 —E
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RIO WE® TRANSMTTEN oo, TH-sen

§TRIO SoMmunICATIANS asosives wa-ees

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 mecharism and
variable capacitor with linear characteristic for main tuning dial of a 25kHz 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.

9OR-59DS

BUILT IN MECHANICAL FILTER

8 TUBES COMMUNICATION

RECEIVER

® 4 Bands Covering 540KHz. to 30MHz.

® Two Mechanical Filters Ensure Maximum
selectivity.

SP-5D

COMMUNICATIONS SPEAKER
e 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 ELECTRONICS, INC.

TRIO KENWOOD ELECTRONICS S.A. 160 Ave., Brugman, 1060 Bruxelies 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
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The 171 Multimeter Calirato- p-oevides in
F ro m B ra d I ey one peckage a complete calibration Station
(] for generatpurpose mu timeters. Outputs
availabl=from thi= new nstrumentinclude

both a.c. and d.c. voltage up to 1CO0V in
ru e : 1mV steps and ac.anc d.c. current up to

10A in . A steps-Flus 3 10% overrange

facility éowing dialling up to 10 cr each

L} " .
C al l b rato r fo r T\égthuts can ge at ine frequency or

400Hz.

g e n e ra I p u rp O S e Provisicn for the edibretion of-res stance
. from 1€, 10 10M Q2
. The acaurecy of the ins-rument has

teen ca-=fully chesan, end is 0.1% in the

I I I u It I m ete rS . c.c. and resistanc2 mod=s, and 0.2% in the
z.c. moce. Four termina output gives
internelwor 2xternzl sensing.
Opera-ioa is simp e - just dial the output
raquirec - so the mstrument can 92 used
ky anyone with minimum training
And it s sa“e. A ren ote zontrof unit is
suppliec w th a ‘P-ess te Operate’
safety switch.

All Bradley insiruments can be Percertage error of Indizidua rzadings
supplied with a British Calibration can be easi'y read on a panel meter, a
Service Certificate from our own feature p oneered by Bredley.

. F Thesea-= only a f2w of -he higrlights of
| B.C.S. approved s:andards laboratory. the 171, «#hich costs onlx £1050 in the UK.

A very low arice fcra complete multimeter
calibration station ~his ultimate in
calibrazcrs.gives avary high
performaace/cost “atio.

G.& E.BRADLZY LTD.

Electral House, Neasden Lare,
Londcr NW10.

Telephone: 01-45) 7811 Telex: 25583

A Lucas company |

Yorsse DANGER

Sensing

. electronics

nt. Ext BIGH YOLTAG

Expeet more from us
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-the handy stripper
with precision
performance

ADCOLA R 400
Thermal Cable

Stripper

The ideal hand model for
the thermal stripping of
PV.C. and Polythene
cables up to " (3.2mm).
Provides ]USt the right
temperature. Precision
constructed throughout.
Closely controiled element.
Strong reinforced handle.
Neon indicator lamp.

b o

e

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 vou
service with the world’'s most comprehensive
range of modern soldering instruments.

a speedy off-the-sheif

*

DCOLD
- price list
Tregd Toove diges and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. 1 )}, ADCOLA HOUSE, GAUDEN RD., LONDON, SW4
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex o Telex: Adcola London 21851

WW—023 FOR FURTHER DETAILS
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UNREPEATABLE
OFFER! = T

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 professionalrecorders.

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
EM! 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.

Justlook at the unique features inedinits preh ive specification.

3 Heads (1 Erase, 1 Record, 1 Playback) 2 speeds 33" and 73". 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 103lbs. Size 7° x 113 x 53". 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 ordesing). 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 Neopilot Sync. Model

We have a very limited number of these special cine/sync models. An absolute
must for any Ir or p I 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 itable on the d ic market they would
have been approx.£22011!

89 GNS. <.

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

GNS.
Carr.50/-
CashorTerms

) RECORDER

CENTRE

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

WW—024 FOR FURTHER DETAILS
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| electronics |

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

Brad ej3's Tyye 155 Twin Clannel
Diffe-2ntia Oscilloscope ise<pressly
desigcnzc foruseinresearzn.

And tlkes manvimportan:i~eatures.
Guarded inouts tor a start, which are
usec <ucressfully for the fissttime on a
differzntial oscilloscope.

There' s 00d3 ccmmon moderejection
with 300:V/cm sensitivity 0 ktoth
chane=¥s The sensitivity can se
increased to 10..V/cm by cascading the
chanazls

The 155has ¢ 100kHz bandwidth, soit's
ideal “o~kio-medical investijation,
straingauge wcritoring, th=

examinat on of transducer outputs and
all researzl wor« involving the analysis
of low-level s gnals.

Anc ta cet a goad idea of the clear
picture ,cu jet w th the 155 gale a look at
the pto-ograph asove. It shaws a12mV
peak t= seak sqLare wave extracted from
an unbakbmnced signal conta’1ing 10V
peakta zeas com non mode .
comgon21ts. The common 1cde signal |
is disglesed o6 t12 Y2 channel

G & EBRADLEY LIMITED
Electsal House, Neasden Lane
Londen MW10

Tel: M-2E0T€11 Telex.: 255E3

A Lucas Cecmpany

BRADLEY

= !
_electronics

Expect mare from us




Wireless World, February 1971

How much is your company
paymg for multimeters?

Eagle multimeters offer top quallty,
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

KEW 66 BRAND X

DC OHMS PER VOLT: 20.000 10,000

AC OHMS PER VOLT: 10,000 1,000

0C VOLTS: 0-1.000 volts in 10 ranges  0-1.000 volts in 7 ranges
AC VOLTS: 0-1,000 volts in 104anges  0-1,000 volts in 5 ranges
DC CURRENT: 0-500mA in 4 ranges 0-1A in 5 ranges

AC CURRENT: - —

RESISTANCE: 0-5M OHM in 4 ranges 0-2M OHM in 2 ranges
ACCURACY:

DC VDLTS & CURRENT 2.5% of FSO 2.25% of FSD

AC VOLTS 3% of FSD 2.75% of FSO
CVERLGAD PROTECTION: YES NO

FITTED CASE: YES YES

SIZE: 185 x 102 x 44mm 197 x 102 x 41mm

LIST PRICE: £10.4.0. OVER £12

the price tag!

K1400 BRAND X
20,000 20,000
5,000 1,000

0-5,000 volts in 8 ranges 0-2,500 volts in 8 ranges
0-5,000 volts in 6 ranges 0-2.580 volts in 7 ranges

0-10A in 6 ranges 0-10A in 7 ranges
0-10A in 4 vanges 0-10A in 4 ranges
0-20M OHM in 3 ranges 0-20M OHM in 3 ranges
3% of FSD 2% of £SO

3% of FSD 2.25% of FSD

YES YES

OPTIONAL EXTRA OPTIONAL EXTRA

203 x 164 x 96mm 204 x 185 x 115mm
£23.14.0. OVER £37

These are just two examples. The wide, wide Eagle range offers a lot more! Ring or write for more information and the

4o0-page Eagle electronics catalogue.
Eagle International

Coptic Street

London, WCI1A 1NR.

Tel: 01-636 0961

LOOK UP TO EAGLE FOR ‘é
VALUE IN ELECTRONICS X

DU
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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.

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

THE MOD 70

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, O/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 FULLPERFORMANCE
AND COMPLETE TECHNICAL SPECIFICATIONS,
VOLFIELD LIMITED,
2A LANSDOWNE GARDENS,
LONDON, S.W.8.01-622 7187

WW—027 FOR FURTHER DETAILS
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NEW

3-PLUG-IN
OSCILLOSCOPE

B 60-MHz Bandwidth

B Dual-Trace, 5 mV/div
B 5 ns/div Sweep Rate
B 2% Accuracy

B 8 x 10 cm Display
B Solid State

£110

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

COMPLETE
WITH PLUG-IN UNITS

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-pV 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.

a2l
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Greater versatility. The following 7000-Series mainframes offer
unique four-plug-in versatility. The 7704 (150 MHz), R7704 (1£0-
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 ......... £ 94
7A15 Single-Trace Amplifier ...................... SPTIRIRTE Y99 wazoegas £ 17
7B50 Time Base. ... oot s £210 =

7503 Oscilloscope with readout ............. VIR I £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  Tektronix U.K. Ltd.

or write, telephone or telex Baaverton House, P.O. Box 69
Harpenden, Herts.
Tel: Harpenden 61251 Telex: 25559

!
I EK !‘ RDN Ix Northern Region Office:
Beaverton House, 181 A Mauldeth
_ committed to progress Road, Manchester 19.
in waveform measurement

Tel: 061-224 0446  Telex: 668409

7
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man
hour
 hundred feet

S O S ot e o e i P i -

The 100 ft 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 !

-
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TRUNMECH | :
oeravr VR Andhowtostopit

First, measure it — on the Rank Studio Flutter Meter.
The Type 1740 measures accurately the degree

Strumech Engineering Limited of Wow and Flutter on sound recorders
Portland -House, Coppice Side,

Brownhills, Walsall, Staffs, England. and reproducers.
Telephone: Brownhills 3651 For more information write to:

RANK
FiLM
EQUIPMENT

Rank Audio
Visual Limited
P.O.Box 70
Great West Road
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
ave a lot of valuabe
s to tell you on

o

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.

Goldrmg @

Sole UK distributors of modern P.A. systems by Toa Electric Co., Ltd,
Goldring Manufacturing Co. Lid. (Great Brltam)

10 Bayford St, Hackney, London E8 33E.

Write or Telephone 01-985 1152 For Full Details

WW--031 FOR FURTHER DETAILS
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the indispensible

BIRD
48

THRULINE®
WATTMETER

Read RF Watts Directly.

0.45-2300 MHz, 1-10,000 watts
Insertion VSWR — 1.05.

Unequatled economy and flexibility: Buy
only the element(s) covering your present
frequency and power needs, add extra p—
ranges later if your requirements expand. K
QUICK-CHANGE Connectors mate with N, "%)
UHF, C, 3C, LC, HN, LT, BNC, TNC, GR-874,
7" and 156" EIA flange, no adaptors needed!

THRULINE Model 43 RF Directional Wattmeter only £55

Most Plug-in Elements £17.8.0. Carrying “ase £10 — Duty inclusive

~BIRD

5% Low

33a High Street, Ruislip, Middlesex
Phone Ruislip 74133. Cable Birdelec

Wireless World, February 1971

439"

prices Built!

ELECTRONIC LIMITED

HA4 7AU

WW—032 FOR FURTHER DETAILS

specified

@ Not sensitive to voltage or temperature
changes, within wide limits

@ Unaffected by waveform errors, load,

resorant
reed
FREQUENGY | 3[4t

used as standards in many industries
~@ Accurate to +0.3% or +0.1% as

380 400 420

CYCLES

Type B12

FRAHM Resonant Reed

Frequency Meters are available Type Input Qutput | Price

I (e ls O] [Ty T Cia0s | 12 | 1is3030w | £1980  £19.160

scaled cases 19 British and Ci2/608 12 115/230 60W £39.60  £39.12.0
S ongrnment approve Bi2/120S 12 115/230 120w £51-80  £51.16.0

specification. Ranges B12/2008 12 115/230 200W £7435  £74.7.0

f
:

AYAVAVAY AVAVAVAVum—
DC/AC SINEWAVE

—  JVWW

12008 ) . |

:

Sine wave output. Frequency 50Hz + %Hz.
Other frequencies available

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.

ANDERS ELECTROMICS LIMITED

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

WW—033 FOR FURTHER DETAILS

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

VAVAVAV) VAVAVAVAREVAVAYAV ARSIV AVAVAY A SE—

Models are available for inputs of 24, 50, 110, 220V DC,
Square wave oufput is also available

Send for full information and technical details: WCI1

VALRADIO LIMITED

Browells Lane - Feltham - Middlesex - England

Tel: 01.830 4242/4837
A\NWW__VVWW VW VWY
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HEATHKIT
INSTRUMENTS

The finest value . @
offered in
instruments

in the
world.

) WWAW////A////////////
oo ’W/////////////,m//,

A) Wide Band Gen. Purpose Oscilloscope, 10-18U Kit £42.80 Carr 80np
B) Gen. Purpose Service Oscilloscope, 0S-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.

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

a2s
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Please
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send me ADDRESS .ottt
the FREE )
Catalogue ................................... POST CODE e

HEA’:HK:’T HEATH (Gloucester} LTD., GLOUCESTER, GL2 GEE

a Schiumberger Company
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 ANEW PORTABLE OSCILLOSCOPE

= s £56 Ex STOCK DELIVERY
' s DG-4.5 MHz BANDWIDTH

s 100 my/em

% Bx6x4%in

% 508

st BRIGHT LINE TRAGE

st AUTOMATIC SYNCHRONISATION

s SOLID STATE

s RUBGED CONSTRUCTION

a2

W meteronic: BIRCHEN NAPPS PLATT:BOROUGHGREEN, Nr. SEVENOAKS,KENT.

BOROUGH GREEN 2797
WW—036 FOR FURTHER DETAILS
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Reverberation Unit Ambiophonic Unit
Type 636 Type 666

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 Let GRAMPIAN know your
Reverberation or Ambiophonic units. May we advise requirements.

you on this?

We shall be pleased to supply further detzils on

shall be pleased to supply further detalls o Fomm—m—" T
these two units, and indeed on any Audio equip- PIAN [ yavworin 1anons estate.
ments, including mixers, microphones and matching bl e

units etc. SOUND EQUIPMENT

AUD1/JACW/X/86.

WW—037 FOR FURTHER DETAILS
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New Bridges from
Jay-Jay instrumen

All fitted with High Discrimination
Elecironic Null Detectors

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 105 scale division.

Portable Workshop Price £29-18-0

Resistance Bridge
(Cat. Ref. BR2 - Accuracy +0.03%)

A completely portable Wheatstone
Bridge utilising a sensitive solid o

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. Price £159-0-0
Write for further details to :-
| b.).1Llovd
Iinstruments Limited
INSTRUMENTS

Brook Avenue, Warsash, Southampton SO3 6HP.
Tel: Locks Heath 4221.

WW—038 FOR FURTHER DETAILS
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A British Pre-Amplifier with
Five section graphic equalisers operate
independently in each channel

Theoretical limits of low noise are reached via a
unigue noise cancelling pre-amplifier

M stereec

Wireless World, February 1971

144

an Unparalleled Specification

~“GRAPHIC STEREO"” £162-0
~POWER STEREO 70" Amplifier £83-0
(35 watts R.M.S. per channel)

~“POWER STEREO 60 Amplifier ~£97-0

(80 watts R.M.S. per channel)

AUDIX B.B.LIMITED
STANSTED - ESSEX

Tel: STANSTED 3132/3437
{(STD 027-971)

SOUND
SYSTEMS

WW-—039 FOR FURTHER DETAILS

_Catering to your particular
service and production requirements

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 Painut.

Pliers Seizers & Nippers: Quality Precision made hand

tools from Xcelite. and other leading products of special

tools.

Our range includes:

For catalogues and
other information on
the above write.

ip

od

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.
Uitrasonic 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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RMS. SOURCE VOLTAGE

OuTPyY 20 7
Ry 26 7
% 26000 so

~AMPLITUDE e Yo W
MADE IN A 1M _l
NGLAND BY LEvEy ELECTRONICS 110, — FREQUENCY
SERIAL WO,

IV r.m.s. Sine or Square from1Hz to TMHz

FREQUENCY:

SINE WAVE OUTPUT:
DISTORTION:
AMPLITUDE STABILITY:

SQUARE WAVE OUTPUT:

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

wenn £42 2
TG200 TG200D

1 Hzto 1MHzin 12 ranges. Accuracy + 2% 4 0-03 Hz.
7Vr.m.s. reducible to << 200uV with Rg= 6002 at all levels.

< 0:1% up to 5V output, << 0:2% at 7V from 10Hz to 100kHz.

< 4 1% variation with frequency up to 300kHz.

7V peak reducible to < 200uV. Rise time < 150nS.
> 1V r.m.s. sine wave in phase with the main output.
+ 1% frequency lock range per volt r.m.s. input.

77 high X 104" wide X 51" deep. 10 Ibs.

£45 iz, £52 1200, £55

Prices include batteries with 400 hour life. Mains power units are £10 extra.

Types TG200 and TG200M generate
only sine waves. Types TG200M and
TG200DM have a meter calibrated
0/2V, 0/7V and —14/+46dBm.
Types TG200 and TG200D have a
calibrated control instead of a meter.

RS

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

 PORTABLE INSTRUMENTS

Send for literature covering our full range of portable instruments.
WW—041 FOR FURTHER DETAILS
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heir freedom!

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 compl/ete/ly 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.

ISR/10 UNIT TYPE LS100B 1ttt i

Reslo latest; LOUDSPEAKER Trans.m!tt"‘g' receiving or

fully transport- | Has five 8” amplifying, Reslo sounds superb . .

?fu“é‘sﬁé’é“lﬁi“e" B g e with ribbon microphones, boom

pasystem | Power handiing arms, floor stands, amplifiers,

radio mike capacity :

roceiver 70 watts max loudspeakers, p.a. systems, many

accessories. lllustrated catalogue freely

available.

Peter Gordeno Des O'Connor

TYPE UD1 TYPE 530
Modern-styte high- TRANSISTORISED
output microphone. AMPLIFIER

3 low impedance mike
inputs, 1 music input.

RESLO MIKES LTD
24 UPPER BROOK
ST.. LONDON, W1

WW—042 FOR FURTHER DETAILS

New from
Brenell...

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

R.F. SIGNAL GENERATOR MODEL 31
Price £12. 10. 0d
We consider this instrument to be the best R.F. Signal

Generator on the market today at its price. No amateur radio
enthusiast or educational establishment should be without one.

Note a few of the specification details below.—
e Wide range 150 KHz-350 M Hz.

e Accuracy better than 2%.

¢ R.F. Output, or modulated 400 Hz.

e A.F. Signal available externally.

« Output average 100 mV overall.

o Continuously variable attenuator.

e Fully transistorised circuitry.

e Provision for external supply.

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

Trade & Export enquiries welcome. Send for full
‘ technical leaflets. Post and Packing 6/6d. extra. b "._En_E_”
k NOMBREX(]QGQ) LTD. EXMOUTH DEVON BRENELL ENGINEERING COMPANY LTD.

Tel: 03-952 3515 231 5 Liverpool Road, London, N.1. Telephone: 01-607 8271
WW—043 FOR FURTHER DETAILS WW—044 FOR FURTHER DETAILS
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Wonders of | &he modern world

Teonex products, of coursel 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 it2 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 speciftcations and prices, please
write to Teonex Limited, 2a Westbourne Grove
Mews, London W.11, England. Cables: Tosuply

o ?E““E“

REGD TRADE mMaRK

TEONEX

||

electronic valves, semi-conductors, neons & indicators for export

WW—045 FOR FURTHER DETAILS
WWW.americantadiobistorv.com



a32

JIACISONS

Radio and Electronic Components
(Made in England)

Wireless World, February 1971

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 pregise adjustment from above

or below. ACTUAL SIZE
PLUS
* LOW COST.
* PRINTED CIRCUIT
TAG FIXING. O ~
* ONLY 8mm DIAMETER CONNECTION
12.7mm MAX. HEIGHT. TATOR .

WAVEMASTER

‘Wavemaster® variable capacitors
have brass vanes and a single
ceramic end plate. All have 0.248”
spindles, extended both ends for
ganging by means of our Universal
Couplings. All are designed for
S.W. working and for one hole
fixing. 6mm spindles to order if
required. Various capacitances.
Largest vane packs 300 pF 0.017
air gap, 50 pF 0.64 air gap.

Type 92 Modified S.L.C. Law (5.W.

Tuning) Plain bearings, #* dia. fix-

ing bush.Frontarea I " w.x 1 §" h.

Type 95 S.L.C. Llaw
Ball bearings, %" dia.
fixing bush. Front area
13" w. x 14" h,

Type 87 S.L.C. Law Plain
bearings, $” fixing bush
Frontarea 4" w.x 13" h

STAND-OFF INSULATORS

Jackson stand-off insulators are de-
signed to perform well in rigorous
environments. Their insulation
resistance exceeds 20 million meg-
ohms even when atmospheric
humidity is high. (They meet
British Services test specification
DEF5334.) They will withstand
high steady voltages and intense r.f.
fields. Forty different types: ask
for catalogue.

Y Working voltages up to |0kV.

% Stoved-on silicone treatment: water repellent.
Y Ceramic bodies.

Y Silver-plated tags.

Y No solder. No plastic. No adhesives.

P.30 3-GANG and P.30 F.M. 3-GANG
% AM. 85 min, 320pF swing Trimmers 25pF swing

% FM. 25pF swing

* Gearsatio 3:3 or T:d or 121

K 175in.x18in.x25in

% Ceramic insulation.

P.20 2-GANG A.M.
% AM. 10 min. 5100F swing
Y Trimmers 25pF swing 1.75in x 1.8in.x 2.5 m.

P.2 2-GANG A.M. FM.

Y Gear ratio 3:1 or 1:1

% Capacitance AM. 10pF min. 510pF swing

W Cagacitance FM. 4pf min. 10pF swing 1.75 in x
18in.x28in.

4 made by Jackson!

Werite for literature

JACKSON BROS. (London) LTD.

DEPT. W.W. KINGSWAY—-WADDON
CROYDON, CR? 4DG

Phone: Croydon 2754-5 (01-688)’Grams: Walfilco, Croydon
U.S. office : M. Swedgal, 258 Broadway, N. York, N.Y.10007

Litestat

TEMPERATURE
CONTROLLED
SOLDERING
INSTRUMENTS

& 2 Models, 55 and 70
watts

® Control within + 23°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 211
Tel: 01-688 8589 and 4559

WW—046 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
25amp £6.75
5 amp £9.75
8amp £14.50

e O
9y /

£5.50

10 amp £1850
12 amp £21.00
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

% 5amp & 10 amp
model

* Completely sealed

5 amp model £8.38
10 amp model £13.75

0-24V DC LT. SUPPLY UNIT
4 Continuously Rated. # large Ammeter and
Voltmeter. 4 Ideal for Plating Units. % Fully
protected  with instantaneous  cut-out & Fuse.
W Infinitely variable up te 24V DC. Size and weight
18" x 12" x 27" High—70Ibs. Rear whesls fitted
for ease of handling.

£85.00 C & P (inland) £3.00

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

1.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

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.

R.F
SIGNAL GENERATOR

TYPE HF133

10pv

0mv

v
4 R.F
Qutput

Frequency range : 135kHz-
230MHz * R.F. Calibration
Accuracy : +1% % Amplitude
Modulation: 17% at 1kHz
(35% highest range)
* R.F. Output: 1pV-100mV
. (continuously variable) into 75Q —
et wider variation on highest range.

WW—049 FOR FURTHER DETAILS

00V

Attenuator

Function

avo LTD. DOVER. ENGLAND.




a36

Wireless World, February 1971

&

aveley
electric Ltd.

For over a decade the wjde frequency range 0—15GHz
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

L
= N = Automatic bridge balance—
i 7 =
szlez\ Ele;:t)nc LLd., (io_'e ¢ » /‘_ﬁ thus suitable for test assemblies
.K. Agents), and contain y -
over five hundred instru- - s

ments covering GAENTINE..........oonaniiid.

MICROWAVE POWER METER
TYPE NRS

Power range 0.1—330 mW

Exchangeable probes for 50 or 602

High measurement accuracy

AUTOMATIC TEST

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

MEASUR'NG registers

INSTRUMENTATION Built-i . .
uilt-in pulse generator (rise time 1 - O
COMMUNICATIONS 0.1« sec), single pulses
ICTESTER
SYSTEMS SEMITEST 111
TYPE ISP

Versatile four-channel frequency-response display unit for

High Accuracy Laboratory RF measurements
Measuring Equipment,
Frequency Time Standard,
Frequency Counters, Auto-
matic Test Systems, Data |
Collection and Reduction
for Integrated Circuits and
R.F. Measurement. TV ¥ 25
Transmitter Test Equip- b ®es ¥
ments, Component Crg
measuring equipment, -
HF-UHF-VHF Communica- POLYSKOP 111
tion Equipment, Receivers,

Transmitters and Aerials.

€ High reliakility 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

NIP>PSTIONW P MUIOD

# No-parallax electronic superimposition of reference
lines for frequency and level display

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

aveley ARISDALE AVENUE

SOUTH OCKENDON

eleCtriC Ltd. . o

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

“@3SNS

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.

radio distribution systems

S.N.S. Communications Ltd., 851 Ringwood Road, West Howe, Bournemouth, England,
BHi11 8LN. Tel: Northbourne §331. Telegrams: Flexicall Bournemouth.

a37

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

way.

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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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.

Hee® ®

¢ F e RO

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 $S-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.

oy ey te o o doy

o

20T

®

L LT YL T

—'4<~‘~ - -

England: VERNITRON (UK) LTD. Thornhill Southampton $09 5QF Tel: Southampton 44811/ Ireland: RADIO CENTRE 122A, St. Stephen’s Green, Dublin 2 /West
Germany: COMPO H!-Ft 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 & STEREQO 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 / ttaly: GILBERTO GAUDI's.a.s.
Piazza Mirabello 1, 20121 Milano / South Africa: GLENS (PTY) LTD. P.O. Box 6406 johannesburg / Cyprus: ELECTROACOUSTIC SUPPLY CO., LTD., P.O. Box 625,
Limassol / Portugal: CENTELEC LDA. Avenida Fontes Pereira de Melo, 47, 4.0 dto., Lisboa-1/ Malta: R. BRIZZ} 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, fzumi, Suginami-ku, Tokyo, Japan

WW—052 FOR FURTHER DETAILS
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The new PG-/1
Pulse Generator
costs £150, has

two independent
channels and
one unusual
characteristic...

* High output—dual 10 volts into or from 502
% 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 31" x 95" x 117, 74 Ib
—battery operation available

% Internal channel mixing facilities

- wemts
LYONS INBTAUMEBNTS ROBDESDON
DELAYIAY G iy

-

Rl

Name R —
Position _ - -
Company _ ~
Address: = - = = S

ELECTRICAL INSTRUMENTS LTD

—r—

CHILTERN WORKS
HIGH WYCOMRBE

BUCKS
Phone 30931

LYONS INSTRUMENTS

‘ Lyons Instruments Ltd. Hoddesdon Engiand I
Telephone Hoddesdon 67161 Telex 22724

A Claude Lyons Company wwr /11

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

Our famous ‘800 Series’ True Transduction cartridges, G.850 Free Field stereo magnetic cartridge, intended
developed on the ‘Free Field’ principle, allow the most primarily for ‘budget’ hi-fi systems, offers all the
delicate groove-stored signals to be accurately relayed advantages of a good quality magnetic cartridge at a
and re-created with uncompromising precision. And the  very attractive price.
T vy, pm— -~ _
SuporE N
- L
800 Super E For those 800/E Designed for 800 The 800 is designed 800/H This Free Field G850 This relatively
aiming at perfection— transcription arms, a for standard arms and Cartridge is designed for inexpensive Free Field
extra low mechanical micro-elliptical diamond changers where the inexpensive changers to stereo magnetic cartridge
impedance for ultimate is fitted to a fine requirements for high track between 24 to 3% is capable of bringing out
tracking is achieved by a cantilever, end-damped fidelity and robustness grams and has a high the very best performance
duo-pivoting arrangement against natural tube usually conflict. Output output of at least 8mV. that ‘budget’ hi-fi systems
membrane-controlled to resonances, accurately is 5mV at 5 cm/sec. can provide.
avoid longitudinal or terminated in a special R.M.S. Recommended
torsional modes conical hinge to give tracking weight 14 to
blemishing performance. pin-point pivoting. 24 grams.

Each cartridge supplied
with individual curve and
calibration certificate.

Phone: 01-985 1152.

]
Goldring Manufacturing Company (Great Britain) Limited,
10 Bayford Street, Hackney, London ES8 3SE.

WW—103 FOR FURTHER DETAILS

TRANSFORMERS

MAINS AUTO

2VA to 2kVA 10W to SO000W

OLYMPIC TRANSFORMERS LTD
224 HORNSEY ROAD, LONDON, N.7
Tel. 01-607 2914
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Type 785

DYMAR

a4l

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

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 3kH:z

deviation.

Carrier Frequency Range:
F.M. Deviation :

A.M. Modulation Depth :
Sensitivity :

e MODULATION METER Typg 738

FUNCTION

AM

PlAL

Wy

LAY, (Y

F.M,

Vil s

an,

_~PLARe

L[}
i ot

[UIRTTY
300 ¥, -
em

OYMAR ELECTRoNcg D

A.M./F.M. Modulation Meter only £260

30MHz-100kHz
3kHzf.s.d.-100kHz

3% f.s..d-1009,
Betterthan 2 millivolts
overthe whole
frequencyrange

701
761
711
721
585

Wideband Millivoltmeter

Noise Factor Meter

V.H.F. Millivoltmeter

D.C. Microvoltmeter

A.F. Power Meter with Batteries

£125
£115
£250
£130
£140

Other Dymar Instruments

745 Two-Tone Signal Generator £200
724  Suppressed Zero D.C. Microvoltmeter  £165

705 A.F.Microvoltmeter £140
765A Distortion Factor Meter £195
771 A A.F. Wave Analyser £330

DYMAR ELECTRONICS LIMITED,

Colonial Way, Radlett Road, Watford, Herts. WD24LA.

Telephone: Watford 21297/8/9.
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CALA

SPEED
CHECK

A Service
Aid

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 frequer{cy
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
nominat 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
1" Tape 5" spool. Side A 71 ips. side
B 3% ips. 2. C60 cassette records at
1} ips.

Calan

WW—060 FOR FURTHER DETAILS

TECHNICAL DETAILS
Input sensitivity 100MV MAX. INPUT 50 Volts. lnput
impedence 10K. Zero Frequency 3KHZ + or —0.1 percent.
Ranges 1 per cent, 3 per cent 10 per cent deviation
Supply 200-250 50/60HZ

CALAN ELECTRONICS LTO.,
Crossroads by Ormiston

East Lothian.

Telephone Humbie 242 & 258
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a safer
breed of

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
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ELECTRONICS SEND (SE;EJAA%A 519& LISTS
’ P.O. BOX 26 Satisfaction or money
AYLESBURY, BUCKS. refunded.
GARRARD Sapphire Diamond
STYLII BVI6 Srareo 0h . CARTRIDGES
Inc. P.T.
Acos Sapphire  Diamond g5 o o B ol e geos) oot
GP59 2/6 /6 GCEI2.. e 5 = 2/6 7/6 GP9I-1SC - 1 .. 21/-
GPés 206 76 GCS10/1 L 2/6 7/6 T 17/9
GP67 2/6 776 GCsi0/2 .. .. 2/6 7/6 12- 49 . 15/6
GP73-1 i 9/6 sl—-3 .. . 6/6 9/6 50-500 .. .. .. ... 1ye
GP73-2 6/6 9/6 Tsi - e 6/6 9/6 GP91-2SC : e e x . As above
GP79 2/6 7/6 182 6/6 9/6 GP91-3SC . . Asabove
G;gl-: 2/6 7/6 TS3 6/6 9/6 Suitable to replace TCB ete.
grott “ g6 cowmme oy o W 5
GP91-3 6/6 9/6 CM50 .. .5 o 2/6 7/6 GP94-1 o B o o o o 3|/
GP91-15¢ /6 9/6 CMEOl .y i -2 1/6 GP94-5 .. . Lo .
GP91-35¢ 8/6 9/6 pMxt ... 26 7/6 Gpos® L3
pradi ol o MX2 D 2 76 e S 114
Stereo CS80 .. L. 2/6 776 Acos 104 (=10 .. 1010 1L T 4o
B.S.R, PERPETUUM EBNER Aol IRV 321
BSR C1 (ST3) .. 6/6 9/6 PE1SSR I T R 66 9/6 51499 .. .. .11 38
BSRTCSH .. 2/6 7/6 PHILIPS B.S.R
ggs ;989” 2/6 7/6 AG3016 1A 2/6 7/6 X3M SIS 21/9
BoRSTS 6/6 9/6 AG3063 . 2/6 7/6 X3H /S 27/9
RS 6/6 9/6 AG3306 1 - 6/6 96 X3M S/s 27/9
oo le o £ 9/~ A633I0/3306 . 6/6 9/6 X5H SIS 27/9
el 2/6 9/6 AG340 2/6 7/6 $X5M SIS 36/3
/6 9/6 SX5H s/S 36/3
BSR X3M 6/6 9/6 RONETTE BINOFLUID SX5M D/$ 39/11
s oo Ee w8 7
bl 2/6 7/6 27/3
BSR X4H _ He SONOTONE : : R?O?ETTE /S 1 /|
% 9/10
2T .. .. 6/6 9/6 106 .. SIS |9§|o
COLLARO g;u X 6/6 9/6 DC400 SIS 14/-
Collaro Studio 'O’ 2/6 7/6 STaAL L e HA o5 0%¢ s 2/a
/ / 22/4
Collaro-Ronett TX88 2/6 776 9TA/HC c 6/6 916 106 D/S 22/4
Collel SKI = . 2/6 7/6 19T .. 2/6 7/6 DC400 .. D/S .. . .. . 169
Dual CDS2/C083 (DN2) 6/6 9/6 20T 2/6 7 DC4 .
b / 16 00SC .. D/S .. .. .. .. 169
ual CD$/320 (DN3) 6/6 9/6 SONOTONE
ELAC KST9 (PEIO) .. 6/6 9/6 The Diamond Tip is .007 in. radius, thus mak- 8TA D/S .. o i ; @ 25/-
ELAC KST9 (PEIB) = 6/6 9/6 ing it compatible to play stereo records on 9TA. . D/S .. s o o 35/10
ER5MB. o 6/6 9/6 mono equipment without damage to the 9TAHC . D/sS .. .. ar ! 35/10
Esg!‘;é s .. 252 ;;2 ;e’:ﬁn_-lds;n;xf course full stereo. GOLDRlNG
o o e Model 850 £€5.5.0  Model G80O
ER6O Stereo .. .. 6/6 9/6 EXPORT ENQUIRIES WELCOMED Model G800 €770  Model GgOOESuper E 2:9 ?ooo
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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Designers specify them for their reliability and modern styling.
Buyers choose them fcr their competitive prices and delivery.

Taylor
panel meters

are selected by 2quipment manufacturers everywhere.

-
MELLIAMPERES

2 Sk iae R l
T'\Lllhhlu RERNEN

| el
po—

Vista Series Edgewise Series Fyneline Series

Popular, reliable panel Here s the latest in Adaptabie versatile series
meters with robust phenolic the renge of three Edgewise with scale lengths from
mouldings and scale lengths from pane meters, the Model 330 13in to 4% in. Contemporary
12in to 4%in. This range combines with a 2% in scale length. styling and clear shadow-free
compact functional styling Ideal for today’s crowded readings ensure maximum
with easy readability and instrument panels, readability. This modern range
excellent performance. other scale lengths are maintains the Taylor
Mechanically interchangeable 17%sin (Model11) and reputation for reliabiiity

with the Fyneline range. - 13in Model220). and sensitivity,

Taylor offers a comprehensive range of movirig- and high torque/weight ratio. They are
coil and moving-iron panel meters. The moving- sensitive, accurate instruments that conform
coil meters feature the proven Taylor centre-pole generally to BS 839/54 with contemporary

movement with practically friction-free
operation, inherent magnetic shielding

or conventional styling. Ask for the
Panel Meter Shortform Catalogue.

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

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!-
%W Archcliffe Road, Dover, Kent. Tel: Dover 2634 Telex: 96283 L

THORN

A Member ot
the Tharn 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. e ——
current and resistance over 20 ranges f l
to a sensitivity of 20,000 and 2,000 X ol

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 6677 11
A Member Company of GEC Electrical
Components Ltd.

(SEI
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ZN 3055fromANcn°NA
2N 3055..auALITY

LOW SATURATION VOLTAGE
HIGH TYPICAL hfe
fe>) |0 SECOND-BREAKDOWN

100 up
50p

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

RasTRaAa
ELECTRONICS LTD.

275 KING STREET - HAMMERSMITH - LONDON * W.6.
phone: 01-748-2960/3143 telex: 24443
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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.HF attenuator.There are also
encapsulated versions for printed circuit mounting.

@® Low noise factor
@® P.C.B. & B.N.C. models
& Hot carrier diodes

@ Excellent balance
@® Wide band

€ Low insertion loss
® 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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N Over3500
Specific
tY/ Il/e/s// 7\

P

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 House, Anglers Lane

London, N.W.5.

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

Radio Valves and Tubes cabies: Hallectric, London, N5,

WW—066 FOR FURTHER DETAILS
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No other ‘. /‘.v | .‘

TRUE
DUAL BEAM
oscilloscope

LOWER TRACE Y1

yPPER TRACE 11

) T st

voLTs; (M
b

The D52
by Telequipment

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 mVjcm, DC—1MHz

[ | m :
% Calibrated Sweep Speeds—
| 18+ (+ variable)
% Triggering Modes—full range including TV sync.

* Weight 24 Ib.

This is one of a range of fifteen oscifloscopes at prices
from £28 to the sophisticated DM53A Storage Oscilloscope
for laboratory use at £560: send for detaiis and short-form

...except the D51, catalogue NOW 1!

by Telequipment of course
TELEQUlPMENW

Telequipment,

313, Chase Road, Southgate, London, N.14. 6JJ
Telephone 01-882 1166. Telex 262004.

A Division of Tektronix U.K. Limited.
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Digital clock using i.cs
Improving class B
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Electronic Video Recording has just been /f
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 Y,
tubes for industry to meet most specifications. Tomorrow's Thorn Radio Valves
new and more complex demands are already being IM and Tubes Limited
evaluated by Brimar. It's this kind of forward thinking that BR 7 Soho Square, London W1V 6DN.  Fi30RN
keeps Brimar ahead. Write for further details. ULHURSI/ 8

BPT-2
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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 dzvelopment, perfformance 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.tl. 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.tl. 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 £65M, 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

Wireless World, February 1971

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

by Roger Buckley *

Using m.si. (medium scale integration)
integrated circuits it is possible to construct
a digital clock with relatively few com-
ponents. In this design the SOHz 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 givenin
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 dgcade 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.

. Divide by 3000

SOHz

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 ic’s various inputs and
outputs is shown in Fig. 2(a).

Ignoring for a moment the inputs labelled
P; if the inputs Cgp and Cgy are held
‘high> (+5V), and if clock pulses are
applied to input Cp, then the device will
behave as a standard four-flip-flop counter
and will divide by sixteen. The outputs
Q, to Q, are the outputs of the four flip-
flops and will produce the standard binary
code. Notice that there is another output
called T¢ 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 Pg
and P, to P, enable the counter to be syn-

Decade Decade

A

4-bit binary § g
counter u F“i '210‘)
+15 - f

counter F counter |
+10 + 10

L4l

~—dcEpPPE Po Py Py Py
—cer TCh—
—CP MR Qg Oy Qp Q3

[(RRR

(a)

Inputto 7 2 3 4 5 6 7 8 9 101 12131415 O
9316

—iCP MR Qy Q) @ Q3

TTTT1

(c)

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

chronously preset to any desired number (in
counter jargon reset implies set all flip-flops
to 0, ser 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 Pg (parallel enable) input
high (4+5V) a number can be fed to the
inputs P, to P, without affecting the counter

in any way. With the number in position

if Pg is taken low and a clock pulse is

applied to Cp and then P taken high again

~ the counter will contain the number that

Decade |« was applied to the parallel inputs.

gl pe e With this sequence of operations in
‘ mind have a look at Fig. 2(c) which shows

Preset

~— control

‘Tens of minutes”’ ‘Minutes”

r, SIS

“Tens of hours’ 'Hours’

Decade
counter

Modulo-6 |
counter [

' ' I

Flip flop

Cecodet Recodel) Decoder/ Decoder/ how the counter is connected to divide by
Driver Driver Driver Driver ) H

any number from two to sixteen; a universal

‘ ‘ * ‘ counter in fact. At the terminal count,

Indicator Indicator Indicator Indicator binary 1111 or decimal 15, the TC Olltpllt

T tupe tube tube will go high and the output of the external

| S— l { J inverter will cause the P (parallel enable)

input to go low. The next clock pulse
will feed the information on the inputs P,

Fig. 1. A block diagram of the clock. to P, into the counter; the counter is no
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(a)

Input to 1 2 3 4 5 6 7 8

B0 LrLn UL
T i g Ty Y gy T gy 5%

Q4 i | 1 | | ==
- T
Q2
Q3 L
TC T
(b)

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

longer at its terminal count so Pg will
go high again because of the action of the
inverter and the T¢ 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
P, to P,, and the counting sequence is
shortened. The number can be set on the
P, to P, inputs by connecting these inputs
either to 45V (1) via a resistor or directly
to earth (0). By the way, the Mg input is
the master reset for resetting all the flip-
flops to O.

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
Tc output goes high on the count corres-

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 clockis
given in Fig. 4. A 50Hz waveform provided
by the transformer T, is clipped by the zener
diode D, 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 tc 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 T'c 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 Cgp
input was taken high by the T output of
the first counter. The total division is there-
fore 15 x 2 X 10X 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 4 are de-
coded by a type 9315 (or 7441) decoder
driver which converts the binary output of

the counter into decimal and drives a
numerical indicator directly. The tube is a
gas-filled indicator tube which will display
the digits O 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 gs 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 My 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 Q,
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-
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Fig. 4. The circuit diagram of the clock. The integrated circuils 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 T output of counter C.
A J-K flip-flop will not change state from
0 to 1 when the J input islow.

When counter C reaches nine its T¢
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
recurn counters 4 and B to 00 and will
ge “orate 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-X flip-flop
is in the 1 state the jnput 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 Pg (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 Pp 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 fot as long as the clock is switched
on.
The two push-buttons are for presetting
the clock and do so by feeding pulses ata
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

14 7400
14 7400 /a

1/4 7400

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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Fig. 6. Connection details of the
integrated circuits and indicator tubes
used. All pins are as seen from the
underside of the package.

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 A4 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.t.1. 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 0.01uF 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.
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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 4, 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 IMHz oscillator and only a few
more decades of initial division would be
required. This modification is desirable
if very precise timing signals were required.
As the resolution of the clock is increased
it is necessary toincrease 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.

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 giad to
know we can supply “tearsheets” (sets of pages).

May

Low-cost Horn
‘Toneburst’
Simple Audio Pre-amplifier by Lindsley Hood

Loudspeaker System by

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. (124p) 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. Dinsdale?, A. R.
Bailey* and P. J. Baxandall’. 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 *o compensate).

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

*Allen Clark Research Centre (Plessey), Caswell,
Northants.
+The subject of patent application 53916/69.

Amp. X
non-conducting

i Bias.
voltage:

| voltage.

Output
/ signal current

AmpY
non-conducting

Fig.1. Block diagram of conventional class B amplifier with the two halves of a
complementary output stage represented by sub-amplifiers X and Y.
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Fig.2. Transfer characteristic of sub-amplifier X which is linear above bias point A and

non-linear below. In conventional class B, non-linear regions of X and Y sub-amplifiers
have to be accurately matched to give overall linearity.

57



58

mutual conductance—of the complete out-
put circuit against drive voltage. The ideal
would, of course, be a straight line parallel
to the input yoltage 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
levelis 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
concernirig 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 g, diagrams (Figs. 3 & 4) will occur. An
interesting point is that the only reason why
the non-hnear 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
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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.

1t 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
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1 o}
2 02
3 o4
4 o6
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7 1-2
8 1-4
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1 20

— e

Output voltage 50mV
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
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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 devicespreads
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 10!% 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 D, 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

Output signal
current

nput signal

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.
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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

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 (fp) or by selecting
devices in which the fr is dominated by
the diffusion capacitance as f; 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

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 theideal
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-

+v —0+V
D1 Tr1 Tr1
Ly
! IIN IIN
' DZ ’ Tr2 Tr2
-V -V
DIODE BIPOLAR M.OS.T.

Fig.7. Tvpes of signal splitter. Transistor type has the advantage of level shifting.

Input signal

Output A

Non-linear
region

Output signal

Transfer characteristic
of sub-amp. X

Transfer of characteristic

of sub-amp. Y\

(b)
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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,.
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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
compromisés, 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 f7/90MHz,
homotaxial base /7 IMHz). 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-
figuration 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 (Vgg) of the device. If the
voltage bias to the sub-amplifier is applied
directly to the power device (Fig. 11a),any
change in the V gg will cause a considerable
change in quiescent current and in turn an
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Fig.9. Combined characteristic of transistor splitter and output circuit shows
excellent gain linearity.

A

Gain and mutual conductance

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
iransistor. This normally generates ‘dead zone’ distortion due to the change in slope
at zero crossing but is avoided in the new approach.
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Fig.11. (a) Change in Vgg with temperature causes considerable change in bias current
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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 (> IMHz) 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); Dornier 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
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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-cr.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 measuring up to 7in 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 1000lb
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
(OAOQ): Extremely complex 5,000-1b
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 (0SO): 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): 330-1b
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 o 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.

wWWW.-americanradiohistorv com
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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 100uA 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 13082

To Cs

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 ImW into 60080, 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 \ dB \
—10 2:45 || -3 5-48
-9 2-75 -2 6-15
-8 308 || -1 6'90
-7 3-46 o] 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
Sociery, 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
thé 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
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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 (ie., it
has a non-zero impedance) below its cut-
off frequency has been noted by many
authors.!~ An article by “Toneburst”? in
the May 1970 issue is one of the most recent
ones again noting this fact. However, in
that article, “Toneburst” quoted Paul
Klipsch® 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, Klipsch*
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) at and below cut-off. Here is a short
exposition of Klipsch’s work.

Theoretical development. The acoustical im-
pedance, Z,, of an exponential horn is
given by Olson® as

{j‘zzﬂ[cos (_bL_+0_)]_+i'pc[sin (bL)]} )
c[cos (bL—0)]+/S,Z 4,[sin (bL)]
where

S, = the area of the throat in cm?
S, = the area of the mouth in cm?
L = the length of the horn in cm

Z,, = the acoustical impedance of the
mouth in acoustical ohms
6 = tan" ' (a/b)
a=m/2
m = the flare constant of the horn =
4nf./c

/. = the cut-off frequency in hertz

the velocity of sound in the medium-
in air it is 3-45 x 10* cm/sec.
JkE—m?2 = 2/~ f2le

2n/A

o/f

the density of the medium—for air
itis 1-18x 1073 gm/cm®

j=-1
Performing some mathematical manipula-

tions, a normalized throat impedance can
be written as

Z,u‘ =
ZA_Z’[b— a tan (bL)]+jk [tan (EL)J
[b+atan (bL)]+jkZ 4, [tan (bL)]

a
I

2
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where
V4 V4
ZAII =2 ZAZ! =2
Z, Z,
[ c
Z, =2 T
Sy S,

If we take limit Z,,’, then equation (2) be-
b—0

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

_ Zg'(I—al)+jkL
£ (+al)+jkLZ,,"

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

Two further points are that: (a) below
cut-off, » becomes imaginary and tan (jx)
= jtanh (x) in equation (2) and (b) the
mouth impedance, Z ', is that of a piston
of equivalent radius R vibrating in a hole
in an infinite baffle.®~7

'

©)

Al

A practical example. To illustrate graphic-
ally, a horn with an f, = 107.5Hz, m =
0-0392, L = 14in, S, = 128 in? and §, =
550 in? was investigated. Fig. 1 shows how
the resistance (R) and the reactance (X) of
Z,, vary with frequency. The dotted lines
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Fig. 1. Throat impedance versus frequency.

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

Klipsch® 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.
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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 at 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.1.

* We should have acknowledged JBL as the source
of the diagram aithough, 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 fet. 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
‘off’, 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 s
necessary to clamp the operational
amplifier output by means of zener
diodes D, and D, (each 5.1V) to ensure
that Tr, cannot be turned on due to the
amplifier saturating negatively ~when
open-loop. Transistors 7r, and Tr,

(general purpose types) enable the hold
instruction to come from d.tl. or ttl
and Tr, are n-channel

circuitry. T,

junction fe.ts, e.g. MPF102. Very long
holding times may be achieved by
choosing low-leakage fets for Tr, and
Tr, 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
2k and input impedance 400kQ. It
is possible to introduce some gain,
ReR;, by having a resistor R in the
feedback loop and a resistor R; 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.
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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.
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Geneva.

Decades of resistance

The figure shows a way of obtaining
decade resistance ranges, using only
four resistors and a double-pole ten-
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position switch. To obtain higher decades,
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 alsobea
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
instrument 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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O
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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 nrore 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.

R H
Loudspeaker

O

O

Figs 1-5. Listening effects produced using two loudspeakers connected to a twin-chanriel
amplifier switched to ‘mono’. The positions of listener and balance control are vaiied.
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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
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.)

of sound source

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. 1to 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.

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.

In Fig. 1 with the balance control Keeping the listener in this position and
central and the listener on the centre line moving the balance control half left (in
5
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Fig. 6. The type of polar characteristic required for optimum stereo performance.

Preterred polar
characteristic T
between 3 &15kHz

\Apporent path of
express train

Fig. 7. The optimum stereo condition. The polar lobes cross in front of the

main listening area.

1

Figs. 8 and 9. Images produced by the arrangement of Fig. 7 for an off-centre listener.
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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 céntre, 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 30° 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 s 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 gvening can be spent if
you get your hi-fi friend to bring his
loudspeakers to your house. (Naturally his

R
o, T o O o
\\.'// %

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(°. 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 3ft? with
the smallest dimenston not less than Ht.
These figures are taken pro rata for other
spacings.
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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 90° 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 10ft 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 10ft
delay-line system would have a very high

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 ft’ 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 hubble 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. 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 Worid 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 23 in. by
93 in. The layout is different from the original,
but the board is drilled and the R and C numbers
are marked onit.

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 de51gn using sample-and-hold techniques to obtain good channel
separation, low distortion and low sub-carrier breakthrough

by D. E. O’N. Waddington, M.1.E.R.E.

Inspired by an article, ““Synchronous detector uses switching tech-
niques” by R. Glasgal published in The Electronic Engineer of April
1968, 1 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 recuced 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

A+B A

By

instantaneous value V, = 0-9[ ;—B sin 2 wt} +0-1 sinwt
where
w/2n = 19000 Hz

A = left audio-frequency signal

B = right audio-frequency signal.

I

For the purpose of this analysis this can be reduced to

A+B A-B
V, = A
' 2 T2

5[A+ B+(4—B)sin 2 wr].

If this equation is solved for the limiting values of sin 2 wr (i.e.
whensin2wi = +1andsin 2w = — | it will be seen that V, = 4
for the former and ¥, = B for the latter. Thus by sampling at the
correct instants, theoretically, the 4 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 ol incorrect
phasing, the equation can be solved for other values of sin 2 wt. The
results of this calculation for values of sin 2 wr between 60° and 120°
is shown in Fig. 2. It will be scen 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.
|. 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.

. Sample the multiplex signal.

. Filter out the unwanted signal components.

. 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

sin 2 wt

I
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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.

TR

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 Tr, is split so that the composite signal is fed to
the sampling networks and the high-frequency components only are
fed to the transformer T, which drives the Q multiplier stage Tr,.
The output from this stage is fed to the primary of the tuned trans-
former T,. At the secondary of this transformer the 19 kHz pilot tone
is full-wave rectified and applied to the base of Tr;. 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 Trg.

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-
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tion of a pulse, Tr, is bottomed, Trs is switched off and Cy, is
charged to the supply voltage. Now, when Tr5 bottoms (because of
multivibrator action) the base of Tr, is taken negative by C,, and
Tr, switches off so that the voltage at its collector goes to the positive
line. C,, discharges through R, ; and, when the voltage at the base
of Tr, is sufficiently positive, Tr, 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 Tr, and Tr.

Sampling gate

The simple sampling process shown in Fig. | 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 Tr, is capacitively coupled to the sources
of the fe.ts. Trg and Try and referenced via R, 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 Tr, and Tr;. When a sampling pulse
is generated by Tr,, the voltage at the gate of Trg will go to the
positive line switching the f.e.t. to its low impedance condition thus
allowing C,, to charge to the voltage at the source of the f.e.t. As
the Rps,, of the f.e.t. will be less than 500 Q the charging CR will
be less than 33 x 10712 x 500 = 165 ns. That is, it will be less than
10% of the sampling pulse width so that the voltage across C,, at
the completion of the sampling period will equal that at the source of
the fe.t. to within less than 1%,. When the f.e.t. is switched off, Cy,
will start to discharge through R,,. The discharge time-constant is
10x33x 10~ ° = 330 pus. Hence C,, 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 MQ resistor R,,, the output is taken via a source
follower Tr,, 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, naturaily enough, on the accuracy with which it

" € 263 »|
y 1 +9V — =
Ri3 A :
Cn — OV-—— T ===
B e T st el =
B
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Fig. 5. Formation of sampling pulses.

periods
4 ‘ |
/

f
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Samples

Fig. 6. Sample-and-hold technique. The samples are stored on the
capacitors Cy, and Cy, which are charged or discharged according
to the values of the samples by Trg and Trq.
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Fig. 7. Circuit diagram of complete decoder. Transistor types :

Tr, BC108,2N929, Tr, BC109, 2N930, Tr; BCY72, 2N3702
Tr, , BSX20,2N2369,; Try_,, BF244b, 2N3819, MPF105, UC7 14,
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 poor
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

*E. D. Frost, “'Pulse-counting F.M. Tuner”, Wireless World, Dec. 1965.

N LIy TYRPng |
N".'.'.'.'..'.*..';..w".

s a

" "",' oy
!

73

Fig. 8. Output from the discriminator of an f.m. tuner with (a) i f.
amplifier correcily tuned, (b) inadequate bandwidth, and
(c) paor phase response.
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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.

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 ¢an be set up if either is available.
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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 Tr,
using an oscilloscope.

2. Keeping the 19 kHz input as low as possible consistent with
obtaining an adequate picture, adjust the core of T, for maximum
output.

3. Transfer the oscilloscope input connection to the junction of the
secondary of T, and D,.

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

5. Connect the oscilloscope input to the collector of Tr¢ and note
that as the input is increased above about 5 mV, the squarewave
‘locks on’.

6. With this ‘locked’ condition, adjust R;, so that this squarewave
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 Trs.

8. Adjust the core of T, 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 | 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 Tr,
using an oscilloscope.

3. Keeping the input level as low as possible, consistent with
obtaining an adequate picture, adjust the core of 7'; for maximum
output. 5

4. Transfer the oscilloscope input connection to the junction of the
secondary of T, and D;.

5. Adjust the core of T, 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 Trg using an oscillo-
scope and adjust R,, 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 T, 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 100k
discriminator 34______0
To
decoder nput
o ¢}

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

Channel separation = 20l0g,, —g—

Fig. 12. Oscilloscope method of measuring channel separation.
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Output (RH) i

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 ps 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.

Meter =

|

Fig. 14. Test circuit for f.e.t. Note: meter resistance should be greater
than 100 k.
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Table 1
level (mV) frequency f 2f 3f 4f 19 kHz 38 kHz
30 1 kHz 0:6% 0:05% 0:04% 0:2% 0:09%
100 1 kHz 0-2% ‘ 0:01% — 025% 0:2%
| 100 10 kHz 0-4% l 0-01% — 0-25% 0:2%
Table 2
T T
Mullard primary secondary wire gauge

112t 1161t
75 112 t tapped at 56 t 112 t tapped at 56 t

LA 2517 36 s.w.g. enam.

|
LA 2500}—
!

7 1391t 144 t 36/37 s.w.g. enam.
LA 2534 7, 140 1 tapped at 70 t 140 t tapped at 70 t 36/37 s.w.g. enam.
LA 2501} | T, 1761 1821
LA 2536(| 7. | 176 ttapped at 881 | 176 t tapped at 881 | SO SW:8 enam.

222t 230t

7. | 222 ttapped at 111 t | 222 ttapped at 111 ¢ | S0 S'W@- enam.

In general the semiconductors used are readily available types.
However, the output f.e.ts. could pose a problem if their V, is too
low. Preferably the ¥, 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 V, 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 Cs and C, to enable them
to tune. Care must be taken that the directions of the windings of
T, 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.B.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 R, 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, 4,, the feedback resistance =
A, X R, can become impracticably large.
Designers can then adopt the modified
circuit of Fig.l (b). In this, high gain can
be achieved along with high input
resistance. It uses a lower value of R, to
get part of the required total gain. The rest
arises from the potentiometer, R,, R,

* Newmarket Transistors Ltd.

(AV=R2/ RV)

o——4 -0
(e)

Fig. 1. The op-amp ‘inverted’ configuration; (a) ‘standard’ fixed gain arrangement;

(b) modification 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; (f) varying proportion of output applied

to feedback network.
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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 R,
of Fig.l(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.l(e) is another variant sometimes
found in which the feedback resistor is
kept constant and onlv 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

Diodes = INS14

—O +15V

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
50u. A range of an Avometer.

The monolithic op-amp also proves
very valuable for measuring low d.c.
currents. When vou want to measure
currents substantially less than the 50u. 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 50u A meter.

The monolithic op-amp can readily
provide a constant-voitage 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

Set zener,
low drift
R,
10k

ot

Low-pass
tilter

——O+Vour

1P

—0 +sV

Set
f.s.d

ofP

S50uA
f.s.d

>
-

ov

(o)

-O-9V

Diodes =iN914

-5V

(d)

Fig. 3. Some useful op-amp d.c. circuits; (a) amplifier 1o give 2.5mV d.c. Sfull scile on 50uA range of an Avometer; (b) amplifier for
1uA 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 IMHz 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 Lf. 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 carth.

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 V¢ and
Ve 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,, R,
across the power supply as in Fig. 4(c). In
practice R, and R, 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

Wireless World, February 1971

(ay L .

/e

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. 5. 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 SmA 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
4AT09 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 R, 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, R, need be only a
few tens or hundreds of microamps. The
resultant large values of Ry and R,, being
cffectively in series with the load resistor
Ry, 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 CR, is

chosen so that the bleeder network
Ca Ry
r-"E E"' —’\/\/\r\'
! 1
Cs Ry .
r‘} A/ Re
hd ]
1P | |
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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.

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.1(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 S5(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 (Rg + R,)/R,.

O-

=~
]

-0

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 C,, R, across the feedback resistance
will cut them.

Similarly in the non-inverted configura-
tions of Fig.6(b), C,, R, across the input
bias resistance, and C,, R, across the
feedback resistance R; both act as top
cut networks. Cg, R, across the lower
resistor R, of the feedback network scrve
to cut bass frequencies. as does C; in
series with R .

To illustratc 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

+ 24V

P 02y

(<)

+15V

10k
ov

(e)

-15V
(f)

Fig. 6. Frequency response tailoring of op-amp ampiifiers; (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; (f) 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; (f) 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(cj can be used. The length of time
the monostable is ‘on’ can be cantrolied 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 50u A d.c. meter.

Finally a common requirement in
circuit design is a voltage follower circuit

Table 1 Design difficulties with operational amplifiers
Circuit type
Slew-rate  Full power
Skill Signal Signal Signal Circuit Accuracy {unity gain. band-
required frequency voltage current impedance large width
signal)
little d.c.—100kHz above above below worse than below below
100mv 100nA 1MQ 1% WV us 10kHz
fair 100kHz— 3-100mv 3-100nA 1-30MQ
1MHz 0.1-1% 1-10V/us  10-100kHz
high 1—1{)0MHz 0.1-3mV 0.1-3nA 30-1000MQ 0.01-0.1% 10-100V/us100kHz
—1MHz
exceptional above below below above better than above above
100MHz 0.1mv 0.1nA 1000 MQ 0.01% 100V/us 1MHz

which gives an output voltage equal to the
input voltage but has a high input
impedance and a low output impedance,
ie. 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
prccautions 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
littte 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 I sets out types of circuit in degrees
of difficulty, in terms 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
khowledge and vyour 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.

(to0 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
staticcharacteristics. The reaction can, retro-
spectivcly, 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
instarit 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, tomakeuse 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 (s> + 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. | 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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Fig. 1. Characteristics of. (a) linear

system; (b) system with saturation;

(c) system with dead band, (d) relay
system.
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Fig. 2. Relay with dead band.

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)

_ i (©)

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 [
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 itselfis 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

Output

Input

Fig. 4. Smooth variant of the dead band
system of Fig. I(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 isa 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.
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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, sinwt. The
dead band has a total width of I, 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
O(t), it will have a peak value of (I,,,..— I5/2)
and in the active region

O(t) = I asinwt—1Ig/2
Taking an angle « such that
Sin a = (18/2)/Imax

so that « is the phase of the input at which
we begin to see an output

o =1,

We want to extract the fundamental com-
ponent from this. We need not put the work-
ing out down here: the answer is:

0, - 1ma.x|:l _2a sin 2aj|

This value of O, is, of course, the coefficient
in O;sinwt: 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,

o (SINwf—sina) fora<wr<n—o

m m

G(a) = Op/Ip,, = [1—-2"‘»—-5-‘“ 2"‘]
T T

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

w.G(a)
The gain with feedback is
1G(a)
YT 1= puGta)

We are not allowed to say that if uG(a) is
large 4, &~ —1/p. 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 f1G(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 (Iliffe), so we need say no mare about
it. We draw this diagram first for the uf 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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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 fuG(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 yf line.
The eflect 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 doesp’t go up must go down. The
describing function for the saturation curve
is simply 1 — G(a) (e.b.), or

200 sin 2o
7,+ — =
A 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 have 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 uff
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

:/L—° A=

Fig. 7. Two complementary non-linearities.
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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 amplifier; (b) response with feedback
when the amplifier has normal gain and
12 dB above normal gain.

ordinary push-pull inverter without any
starting bias isa 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 @ = 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)

i 1

A
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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 f, when
we reachthe uf curve crossing, but this is an
unstable point of instability and the system
moves to the other edge and oscillates at a
frequency f;. With a saturation effect things
go the other way round. Below saturation
G(a) is unity. Overloading reduces G(a)
until oscillation starts at f;, but the working
condition continues along B until at f, 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 overall
effective value of G(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 f; and f, 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 f; point
of Fig. 10. This 1s, 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 operatingwithad.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 puf$ 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 /g, and the hysteresis is h. To find
the describing function we apply a sine wave
input, 1, sin wt. When I, sin wt reaches
the switch-on value, the relay operates and
gives unit ovtput from the time that
I, sin wt crosses the level (Ig+h)/2 on the

max
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Fig. 12. Relay with dead band I and
hysteresis h.
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Fig. 13. Finding the describing function for
the Fig. 12 relay by applying a sine wave.

way up until it falls again to (I 53— 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.

0] = %sin G+9)2

which has a maximum value of
4/n = \/2/ 1-11

when (6 +7y) = 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 (y —8)/2. The describing
function is then

4
Gla) = ——

sin ——
nl

2

6+y\ / 9—~6
max /

& and y are expressed by a pair of equations
which may be written rather compactly

5 I+ h)
= arc cos
y 21"!“X

The size of the describing function is very
dependent on the input. For inputs of less

than (I g+ h)/2 there is no output at all, and
so G(a) = 0. When 1I,,, is just equal to
(Ig+ h)/2 the theoretical situation is that the
output jumps to a value which depends on h.
The angle & is minutely more than zero,
while

y = arccos (Iz—h)/(Ig+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 isnot 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 & 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 arcco Ig—h

= =- cos | ——

I D VA
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
BT 12 uBGa)

I have used the minus sign here because it
puts the diagram on the page right-handed,
and because in designing systems I think :

|uB| = 1
phase = 180°

is the critical point, and I want to work with
phase margins, so that if 8 = 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 - upGla) = 0

This is the commonsense condition, that
#; — oo. It corresponds to

up = 1/G(a)
i

| /\
i
|

(IB+h> Irnux

2

Phase :

of 1
G(c) /

Fig. 14. Shape and angle of describing
Sfunction for relay with hysteresis.
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1 ‘/h/[B decreasing
Gla) L Imax increasing
ol h=0

Fig. 15. Nyquist plot of 1/G(a) for relay.

We can see if this will happen by plotting
1 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 whick 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

N\ /\ /\ (a)
el
(o] Time
HO AR, (b)
0] Time

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 buzzes 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 usea 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 uff with frequency as a parameter
and 1/G(a) with amplitude as a parameter.
The intersection defines a frequency and a
value of I ... 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-
lincar loops may be very real. Of course
there are the special cases in which the
problem is mercly 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 uff. 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 Dy 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 arc 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.
Intendad for technician and technician engineer
students of electronic engineering this book is
written to be used with up-to-date syllabuses
for ccurses 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.LI 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—Ileaving 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

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 R oad, 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 hook
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 Il 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 are 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 L.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. lliffe 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 ics, 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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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 smallelectrical 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 em.f. source (B) capable of

em.f. g em.f.
source Amplifier source
A
(A~ [ —~(B)
W r—\
: Meqfns :
o .
Low-power | control |} High-power
circuit : circuit
!
| |
t |
i !
Ll Input |__|__ w_i—|Output [__J
trans. trans.

U

Fig. 1. This diagram shows that the basic
Sfunction of an amplifier is to enable

high power to be controlled by low-power
variations.

Electronic Building Bricks

10r High-power signal graph

. Extra energy provided
by em.f, source B

Power (milliwatts)

Low-power signal graph

1 ", =
0 L1 ‘ 2 3 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 /arger 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:

Output signal change
Corresponding input signal change
In Fig. 2, for example, the amount of

Ampilification=
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amplification can be calculated from what
happens during the short interval of time ¢
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

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. | 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.

Amplification

*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
—— — Output :\/’\
._..___ transducer
VO
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
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A straightforward design employing the well known 709’

by J. Johnstone

The meter described in this article
covers the ranges ImV to 300V and
1uA to 300mA, switched in a 1-3-10
series. The input impedance on the
voltage ranges is IM£Q/V up to 30V,
and a constant 30MQ on the 100V
and 300V ranges. The voltage drop
across the input terminals is ImV at
luA, nsing 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 10MQ, 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
shunt

universal some awkward values

Swpg

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 50uV/°C. This effect is
due to the junction ot 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 fe.t.
stage. The loop gain of the amplifier is
defined by R,,, R,, and RV, and zero
is set by adjusting RV, Frequency
compensation is obtained by Rj,

C, and C,, and two diodes, D, and
D,, 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 R, and R,,, 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 R, and R,
Four 1% resistors are required: 10MQ,
IMQ and 1, all 0.5W, and 1000

Fig. 1. Complete circuit diagram of the instrument.
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Table 1
Range Use R, Vg set
Fig. 2 Volts f.s.d.
TmVv 2(a) —_ 10 RV,
10V 2(b) 0 10 RV,
100V 2{p) 0 100 RV,
300v 2(b) 0 300 RV,
H—

3uA 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 ImV range. For the 10, 100
and 300V ranges the power supply is
connected directly to the meter terminals.
The three current settings are obtained

O——AM——0
Ra
Meter
input
-0
(b)

Fig. 2. (a) Circuit to adjust the ImV
range; (b) circuit used to adjust
the other ranges.

by using the circuit of Fig. 2(b).
Resistors R, 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 ImV to drive
the meter to f.s.d,; RV, is then adjusted
to correct the overall value of the
universal shunt and potential divider.
RV, and RV, reduce the amplifier
input on the 100 and 300V ranges by
further shunting the universal shunt.
RV, has a similar effect on the 3uA
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 5uV/°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 Q are omitted
in the list below

1— 2k 12— 90 23 — 4.7k
2— 7%k 13— 9 24 — 33k
3— 206 14— 09 25— 33k
4— 70k 15— 0.1 26— 100k
5—200k 16 — 005 27— 100
6 — 700k 17— 05 28— 47
7— 2M 18— 5 29 — 18k
88— 7™ 19— 50 30 — 18k
9 — 20M 20 — 500 31 — L5k
10— 9% 21— 330 32— 470k
11 — 900 22— 47

Resistors (variable)

The prefix RV and the suffix Q are omitted
in the list below

1 — 1k 3I— Ik
2 — 1k

5 — 500
4 — 500 6 — 50k

Resistors (additional information)
All resistors up to R,, as well as R,, and
R, 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 — 200y, 16V
2 — 200p 4 — 200y, 16V
Other parts

Transistors — TIS70 (Texas)

Integrated circuit — LM709 (Nat. Semi-
conductor) or similar

Diodes — 0OA200

Meter—{f.s.d.= 100uA

S, — 4-pole, 12-way Maka-switch

S, — 4-pole, 3-way Maka-switch
Batteries — PP4 or equivalent
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Announcements

The subject of discussion at a residential
vacation school being organized by the
Electronics Division of the I.LE.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,
LE.E., Savoy Place, London WC2R OBL.

The L.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

| Complete precision This kit—in a rigid plastic
% -1 soldering kit “tool-box” — contains
I X B Model CN 15 watts

miniature iron, fitted
+4“ bit. Interchangeable

G\B wats, Fitted 3/32” bit for miniature work

[ bl

oy

spare bits. . %
® Reel of resin-cored

solder PRECISION MINIATURE SOLOERING IRONS

B Felt cleaning pad
M Stand for soldering iran

prodactis lines. Inte spare bits,
l/B’ 3A6” and 1/4“ ava»laty ) For 240, 220

or 110 voits. £1 O (3 i

o |

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8.
Telex: 45296. Giro No. 2581000.

=3 & W PLUS 36-page booklet on From Elecmctl and Radio

watts. Fitted with 1/4” bit. . - “How-to-Solder”—a mine Shops

Interchangeable spare bits 3/32”, 1/8". | of information for amateur ..ndc..h £2 75 (55/ ) [:] Please send me the Antex colour
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£S235 was. Fitted with 1/8” bit.
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available,_ldeal for high speed production

fines. 2240, 220, 110, 24 12 voits. o
From €780 (3600 " 11T

Model CN 240/2

F40 wates. Fitted 5/16~ bit. Interchangeable bits

V4%, 3/=6", 1/8". 3/32” .available. Very high ' 15 watts - 240 volts £1 70 (34—/ ) NAME ..o

temporatare iron. For_ 240 220.,:110. 24 o Fitted with nickel plated bit (3/32"') and in ADDRESS ..o
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Soare bxs and etements for eli models .and Sl MCT L IG0S (T O e A e ww2
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It's new and great from Shure...

the most-for-your-money

588 Series
UnisphereB

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

Trouble-Free Cannon-type
Connector

A feature you would usually
expect to find only on
higher-priced microphones.

TYPICAL DIRECTIONAL PATTERN

Superior *‘Pop’* Convenient Built-In Superb Fesdback

Rejection On-0ff Switch Control

Built-in fifter suppresses explosive With a useful provision for Jocking Truecardiotd pickup patiemn

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. cabie. 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 588SA (high impedance) & 58858 (low impedance) Unisphere B undirectional
dynamic microphones.

SHUR | S setting the world’s
. standard in sound

Shure Electronics Ltd.
84 Blackfriars Road, London SE1.

Tel: 01-928 3424,
WW—070 FOR FURTHER DETAILS
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Choosing a Vidicon

89

A summary of various tubes based on the vidicon

by D. J. Gibbons*, MA., 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 ? 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 Lid.

TABLE 1 Resolution of various types of Vidicon
v Points/  Line pairs/ M/M integral M/M sep. E/M or High resn. 115mm
lines line diameter mesh mesh M/E E/E E/E FPS
0 0 0 100 100 100 100 100 100
100 133 83 95 96 98 89 99 100
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 1 30
700 933 583 18 30 15 7 23
800 1067 667 10 25 9 17
900 1200 750 12
1000 1333 833 8
Source of data Y 2 3 4 5 6
Symbols: M-magnetic. E-electrostatic. FPS-focus projection scanning.

With & 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 7)., {3)
Westinghouse slow-scan vidicon data sheet. {4) Westinghouse slow-scan vidicon data sheet, {5} EMI all-electrostatic

vidicondata sheet. {6) GE. FPS vidicondata 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 ir.
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 107,
1x for an intensifier vidicon or SEC tube.
Light levels producing a total incident light
flux on the target of less than about
10¢Im (0.01 I1x 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.

D E F G
l L}
H J K L
o} Inches 6
[} 150

mm

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 TABLE 2 Basic Vidicons for Visible Light

respect, but the lead oxide types in
particular have very low lag. Other types
are manufactured to provide an extended

Spectral Max. Max. bulb Recommended
Type No. Manufacturer Scanning Focus Mesh curve* length {mm) dia. (mm) applications

: Cati TH9806 TH- CSF M M | D 165 26.7 eb
lag response for spec-1a1 appllcat_lons (s‘ee T T o i ¥ . 5 e e S
Table 5). General broadcast and industrial TH9807 TH- CSF M M I D 165 267 tb
uality vidicons are increasingly used to THS807PA TH- CSF M M S D 165 267  tb
q Y 3 . gy TH9808 TH- CSF M M I D 165 26.7 i
generate particularly high quality and TH9808PA  TH- CSF MM s D 165 267 i
stable television signals whenever the mgg:gp mgg" M M ! D 165 26.7 T
] 2 o i . A - CSF M M S D 165 267 ¥
scene '1llummat10r1 is capable _of being TH9813 TH- CSF i g : B 165 et &
maintained at a reasonably high level. THI814 TH- CSF M M I D 135 267  i.m
. - TH9814PA TH- CSF M M S D 135 267  im
Examples are TY film scanning or remote e T ool o M | = NEE ey &
studio application, as well as many TH9815PA TH- CSF M M s D 165 26.7 z
industrial scienfific, educational, and TH9817 TH- CSF M M | D 165 265 b.c
lighti b il TH9817PA TH- CSF M M s D 165 26.7  b.c
c.c.t.v. uses where lighting can be readily THO821 TH- CSF £ £ b o 165 267  sm
controlled, or where broadcast-quality TH9823 TH- CSF E M S D 112 26.7 w.i, S
“ Bk TH9824 TH- CSF E E S D 165 267 s
short_ lag is not demanded with very fast THOB3OPA TH. CSF il i 5 5 Peo 385  atbci
moving scenes. TH9831 TH- CSF M E I D 265 385  b,ct
Leaving aside for the moment the Y EMI i S ¢ 159 26.6  b.aq
| . L . 9677 S2 EMI M M S C 159 26.6 b.e
question of lag, target illumination levels, 9677 F1 EMI M M S ¢ 159 26,6  aq.t
lower than 107%Ix cannot be used at gg;; ;2 Em! MM 2 g :gg gg-g ke
- . . . « 1.3
st‘mdgrd picture repetition rates bgcguse 9677 M EMI M o 3 ¢ 168 TR
the video output signal from the vidicon 9677 C EMI M M S c 159 26.6 i
: g 9677 Amateur EMI M M S C 169 26.6 a.p.x
becomes very noisy due to the particulate Sroel o N o s 2 16 %6  ba
nature of the light. However, target 9706 S2 EMI M M s C 130 26.6 b, e
illumination levels below 107%1x can be 9706 F1 EMI MM s ¢ 130 266 tg
d by i : he sienal f | 9706 F2 EMI M M S c 130 26.6 et
used by integrating the signal for severa 9706 B EMI MM s c 130 266 Li.z
tens of seconds on a special slow-scan 97g60 EMI M M S c 130 26.6 i
= 9706 M EMI M M S c 130 26.6 o«
vidicon (Table 7). ) 9728 S1 EMI M M s c 159 266 b.g
If a lens optics system is used and the 9728 S2 EMI M M S c 159 26.6  b.e
various tubes are put in order of 272815 4 M S & 53 266 tgq
S S . 9728 F2 EMI M M s c 159 266 te
white-light sensitivity (defined as video 9728 B EMI M M s c 159 26.6 Li.z
signal output for a given scene brightness), 9728C EMI Mo M S ¢ 159 266 i
L foll . Ebi d 9728 M EMI M M S c 159 26.6 o«
the list is as follows: Ebitron secondary 9728 Amateur  EMI MM s c 159 26.6  a.p.x
electron conduction (SEC), intensifier 97308 EMI M M s c 130 266 LR.i.m.n
e s ) ; o 9730 C EMI M M s C 130 26.6 i,R.m.n
V1d1c0ns,_5f11c0n and lead -())'(lde vidicons, EW T M w s s 130 266 R
22mm vidicons, 13mm vidicons. For a 9745 EMI E E S c 159 266 w.i
: FfrS 9877 EM! M M s D 159 266 S U
given dept_h of focus, the sensitivity _of a e o Mo = = b S IRAT
camera using a lens system and a vidicon 9828 EMI M M s D 159 266 S U
with a linear light transfer characteristic 9845 EMI E E S D 169 26.6 S w.u
d d 1 the f b f th 1255 Heimann M M | B 162 26.6 g.o
epenas only on the I-number Ol (he 2255 NOR Heimann MM s B 162 26.6 b.c
optical system and the vidicon signal 2255 IND Heimann M M s B 162 26.6 i
: 2255 AMR Heimann M M S B 162 26.6  axr
output for a given number of lumens e T i v 5 = B e 6 6
incident on the faceplate. Thus the camera 2253 ROE Heimann M M S B 162 266 ozl
sensitivity does not depend on tube 2250 elnann @ S g 1GH 26.6  ap.x
. 3 o 2700 Heimann M E S B 163 26.6 w, i ¢
diameter unless fibre-optics is used cx- XQ1010 Philips/Mullard EE s D 162 26 w.i RS
clusively, in which case the sensitivity is §g1820 PhiliPS§Mullard M M | g 162 26 aip
" . 1040 Philips/Mullard M M S 162 26 |
greater for large diameter fibre-optics XQ1041 Philips/Mullard MM s 162 26 Lz
faceplate vidicons. XQ1042 Philips/Mullard M M s D 162 26 b.e
g g XQ1043 Philips/Mullard M M s D 162 26 i
_Manufacturers tend to specify in XQ1044 Philip/Mullad M M s D 162 26 i
different terms the sensitivity of tubes in NEC 7038 NEC M M I c — 26.7 a.i
which the light transfer characteristic is NEC7262A  NEC MM I —, == 267 g ow.i
. : . £ lich 4 NEC7735A  NEC M M I — —_ 267 c.eg.i
not linear, since questions of light and NEC 8134 NEG M £ s _ _ 26.1 b oo wi
signal level, dark current and emergence of NEC 8134-VI  NEC M E s D 161.5 26.1 ctbw
. NEC 8507 NEC M M s = — 26.7  b.ec.i
background blemishes all need to be NEC 8480 NEC M E s c 263.5 383 b.d.i
specified unless purely subjective criteria NEC 85672 NEC M M s c 165 26.7 ot
P }
are used?® NEC 8480-VI  NEC M E s c 263.5 383 bt
ST . 4493/P893 EEV M E s = 162 26 ¢’ lred)
It is thus a simple matter accurately to 4494/P894 EEV M E S - 162 26 ¢ {green)
compare the sensitivities of the silicon, ‘;ggZ/PS% E:x m fn ls = :gg 227 C"k(blue)
o . - g B t.
lead oxide and ultra-violet types of vidi- 72624 EEV M M | 0 131.5 26.1 i
con, the SEC tube and the Ebitron, but ;7358 ES’/ MM I D 162 26.7  b.oeti
. . o 134 M E s D 162 26.1  b.i
not those of mt;qmﬁe_r vndrcon_s, or stan- AW ey T E = 5 65 et s
dard types for visible light applications, as 8507A EEV M M s D 162 26.7 b.g.i.et.a
5 ) 23 EW 8541A EEV M M s D 162 267  beit
shown m_Table_ 2. These tubés h e a 8572 tEv M M = 5 s 26 2o
less-than-linear light transfer characteristic 8625 EEV M M s B 162 267 b,e
higher sensitivi t low 8626 EEV M M s B 162 267 b,e
‘"fnd GBS LE 4 Sughgy sensitivity fat Hot P810 EEV M M I c/D 162 26.7  ir
llght levels. Uniformity of dark current is P831 EEV M M s D 131.6 26.7 m. i, R
more important than its absolute value, Eggg EE& m m g g/o :g% %g; bt k
. . . . . Le.r
since all that is needed in the video channel 849 ey ti o = prs a5 o ot
to compensate for a constant dark current P860 EEV M M I c 162 26.7 b,e
: : ; P863 EEV M M s D 162 26.7 m.iR
is admixture of a d.c. potentlal,_although e Ho o i M | 5 A sei
manufacturers of broadcast-quality colour 7735A Hitachi M M | D 162 26.7 i
cameras prefer negligible dark current'C. 8051 Hitachi M M s c 203 384  b.td
pr i e heref v b 8134/Vi Hitachi M E i D 162 261 b twc
The foregonpg ist can therefore only be 8134A Hitachi £ M s c 159 26 s
used as a guide. 8480/VI Hitachi M E I c 266 382 b.twec
M M s c b i ¢

The usual video bandwidth for a 8507 Hitachi 162 26.7
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Spectral Max. Max. bulb Recommended

Type No. Manufacturer Scanning Focus Mesh curve* length {mm) dia. (mm) applications

85078 Hitachi M M S C 162 26.7 b.i. ¢

8541B Hitachi M M S D 159 26 b.i, ¢

8572 Hitachi M M S C 162 26.7 i.b,t

8758 Hitachi M M | D 136 26.7 iw

8758A Hitachi M M i D 136 26.7 w, i

8815 Hitachi M M/E | C 266 38.2 b.tc

8816 Hitachi M M/E ! D 162 26.1 b.t ¢

F4016 T E E S C 142 25.9 i.w, m, S

F4058 T M M S C 131 25.9 w, S

F4064 ITT M E S C 148 259 w, S

F4085 ITT M M S C 132 25.9 w, S

FA070 ITT E M S C 112 259 w.n S

2048 RCA M M I c 133 26.2 m. i a R

4478 RCA M M | D 165 26.7 p.g.i

4493

4494 RCA M E S D 163 26.1 b.c.i

4495

4503A RCA M M S D 133 26.1 m.i, a R

4514 RCA E E S D 148 25.8 m.i. R, G

7038 RCA M M | C 165 26.7 t

7262A RCA M M | D 132 26.7 b. w. i

7263A RCA M M t D 132 26.8 m.i.w, a R

7735 RCA M M ! D 165 26.8 p.g.i

7735A RCA M M I D 165 26.8 g.i

77358 RCA M M i D 165 26.8 i

8051 RCA M M S C 204 38 t.d. b

8134 RCA M E S D 161 26.2 iw. ¢

8134/VI RCA M E S D 161 26.2 c.w b

8521 RCA M M S D 203 38 i

8480 RCA M E S © 263 38 t,w, d

8480/VI RCA M E S C 263 38 c,w. b

8507A RCA M M S D 162 26.8 Lb

8541A RCA M M S D 162 26.8 b,i

8573A RCA M M S D 165 26.8 i’

8567 RCA M E S D 162 26.2 m.i.w. R e

€23033 RCA M E S D 203 38 N

€23066 RCA M M S D 133 26.1 S.R

€23133 RCA M M S D 102 26t u S

C74127 RCA M ™M i D 132 26.8 nmiw SR jr

TD1319 GEC ™M M ! C 162 26.6 i

TD1325-001 GEC M M i C 162 26.6 i

TD1337 GEC M € S © 162 26.6 w

TD1339-001 GEC M E S C 147 26.6 R.w

TD1341-001 GEC M M S © 162 26.6 i

TD1343-011 GEC E E S C 133 25.9 R

TD1347-001 GEC E E S C 147 26.6 R.w.n

TD1347-021 GEC E E S B/C 134 259 R.w.nr

TD1348-001 GEC M M S C 163 26.6 b. i

TD1354-001 GEC M M | © 162 26.4 b.i

TD1355-010 GEC M M S C 121 25.9 R, w

7038 GEC M M | C 162 26.6 t

7226 GEC M M | C 118 26.6 w

7226A GEC M M | C 133 25.8 R.w

GEC 7291 GEC M M | C 162 26.6 t. S

7522 GEC E E S c/D 162 26.6 w

7038 GE M M S C 151 26 t.b,i

7038V GE M M S © 151 26 t. b

7226 GE M M I C 151 26 w, i

7262a GE M M | D 151 26 w. i, L

7363a GE M M | D 151 26 Row. i

7735a GE M ™M | D 165 26 b, i

7735B GE M M | D 165 26 b, L

7735BX GE M M | D 165 26 2

8134 GE E M S C 165 26 i.g

8134V GE E N S C 165 26 T.%.¢c

8484 GE M M | C 165 26 w, i

8507 GE M M S D 165 26 b, i

8507a GE M M S D 165 26 b

8541 GE M M S D 165 26 w, b.i

85414 GE M M S D 165 26 w.b.i.r

8541X GE ™M M S D 165 26 z

8572 GE ™M M S C 165 26 t

8572v GE M M S C 165 26 tt

8604 GE M M S C 165 26 w, tt

27872 GE E M S C 95 26 S, w. {lim. resn.
800 TVL)

27873 GE E M s (e 114 26 S. w. {lim. resn.
1200 TVL)

27894 GE E M ) (i3 114 29 S, w. {lim. resn.
1000 TVL)

27912 GE ™M M S D 151 26 R.ow. i

27917 GE E M S C 140 29 S, w, {lim. resn.
1000 TVL)

27929 GE E M S D 151 26 b. S

279298 GE E M S D 151 28 b. c. S (B channel)

27929G GE E M S D 151 26 b. c. S (G channel}

27929R GE E M S D 151 26 b, c. S (R channel)

27933 GE M M S D 151 26 R.w. i, S {lowpwr.
htr. cpw. 27912)

KEY TO APPLICATIONS RECOMMENDED 8Y 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: ¢’. CCTV and industnal 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, industral;
i, extra high quality industral: |, integral; j,
M, magnetic; n. aerospace: o. obsolescent replacement type: p, low priced economy tube: g. extra high picture
quality: r. relaxed blemish specification: R. ruggedized: s. scientific: S. development tube available on sampling
basis: t, telecine (TV film scanning): t’, colour telecine: u, integral coils; U, underwater television: v. very high
pressures; w. lightweight cameras: x, expenmental use: y. slow-speed scan; z, suitable for viewing X-ray fluoroscope
screens: S. separate mesh.

intemal reticule; k, caption scanning: L low light level: m, military:

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 lag!'e,
Therefore it is now possible to select a
tube. with much greater precision than
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 broadcasting'°.

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 g, voltage for
best geometry or for best uniformity lies in

91



92 Wireless World, February 1971

the range 1.2/1 to 1.7/1 depending on the
scanning and focus coils used. The mesh

TABLE 3 Fibre Optic End-Window Tubes

Sensitivity

should always be Operfﬂed at a higher Type No. Manufacturer  Type HA/IX Notes Resolution
potential than g, otherwise most of its o
. o WX30654 Westinghouse  Intensifier 9@001Ix § 30% @ 300 TV lines
advantages are lost; in electrostatic tubes. THI611 TH.CSF Intensifier 1® 0.01 Ix
g. is the separate mesh and this must be WL30691 Westinghouse ~ SEC 5@0.01ix S 38% @ 300 TV lines
operated at the manufacturer’s recom TH538 TH-CSF Esicon 5@ 007 Ix {‘1‘8:2 (”@‘P 300 Ty e
mended voltage. THI812FO  TH-CSF FO vidicon 0.025*
It is difficult to make a strict TH9813FO  TH-CSF FO vidicon 0.025* _
. . TH9830FO  TH-CSF FO vidicon 0.025%* h, q 85% at 400 TV lines
comparison between the resolving powers 2255F0 Mt FO vidicon 0.027
of tubes made by different manufacturers PsgéF Eﬁﬂv FO vigicon 8-83* R o
. A8 - 96 EMI FO vidicon .03+ 1,000 TV lines limiti
because different ways of specifying this e N e 3 (nes fimiting
are often used. "Limiting resolution’ is a 96060 EMI FO vidicon s
el 3 . : 9806D EMI FO vidicon s
squectlxe_gstlmau s0 it cannot b_e‘ used E750 N e — &
with precision, especially when different 98300 EMI FO vidicon s
ople make the test: a rough quantitative 98770 EMI FO vidicon S
peopie s ¢ ) ghq . €23055 (A} RCA {38mm) FO vidicon 0.02*%-0.2*  Type A has integral
figure would be 2-3% output signal clamping ring for
compared with the very low frequency coupling othe;FO
: s H . components,
?utput at the same light level. This is €23112 (A} RCA 26.6mm FO vidicon 0.02% Type A has integral
modulation depth’. Other ways of quoting clamping ring for
resolution depend on speeifying  the zzﬂ'ggeg::e’;g
modulation depth of a given number of 8XQ Philips/Mullard  FO, PbO vidicon 0.14 s ' 850 TV lines limiting
spots per line or number of TV lines. 7XQ Philips/Mullard  FO. PbO vidicon 0.1 S 650 TV lines limiting
: . 8xQ Philps/Muliard  26mm FO, PbO vidicon  0.12 s 25% at 400 TVL
Table 1 summarizes the resolution 1004 F  Heimann SEC 5 26mm diagonal 40% at 400 TVL
fisures for different types of vidicons, E 1322 Heimann Intensifier 1
i E 1550 Heimann Intensifier 1

together with conversions from different
ways of specifying this.

[t must 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>.

* Approximate. Sensitivity is higher for high dark currents or low illumination levels.

Other manufacturers offer to fit a flbre-optics end-window to special order in any of their standard range of tubes.
Symbols: h—high resolution. L—Ilow 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.

Obviously, the tables and comments Sensitivity
can in no way replace the more detailed WD Bk Manufactuicy Type pA/umen Resolution
information to be found in the 9777 — I — S 5 18.000 42% @ 400 TV fines
manufacturer’s data sheets. An exact price _ 62% @ 200 TV lines
for any country in the world may be VLIS LASSURGREESS SEC 12.000-15.000 { 38% @ 300 TV lines
LT ; . 20% @ 400 TV lines
obtained from his agent or from one of the TH538 TH.CSE - 15,000 { 38% @ 300 TV lines
. . . - sicon . .
manufacturers listed in  next month’s 12% @ 450 TV lines
. . 5 WX30654 Westingh e 65% @ 200 TV lines
article. Prices range from about £10 for an estinghouse Intensifier s 3.200 30% @ 400 TV lines
economy or amatcur-grade standard TH9611 TH-CSF Intensifier
vidicon to £135 for a broadcast-quality €23136 RCA Silicon s 580+ { @ §88 T lines
tube; lead oxide types tend to be N target vidicon 30% @ 400V lines
somewhat higher, and thesc range from 2aio2S AT Ei‘:ﬁb:i‘im > 450% 55% @ 400 TV lines
about £500 to £600 for broadcast qualit .
et o t quanty 77974 GE Intensifier s 2.600-3.800 A A
tubes, with £300 or so for industrial tubes 52% @ 400 TV lines

and £50 each for setung-up tubes. * With manufacturer's recommended i.r. filter in position

S Developmental type available on an active sampling basis.

High sensitivity tubes
Since a vidicon type tube gencrates no
noise, the sigral /noise ratio of the video

image intensifier. A further advantage of
operating the vidicon scanning section at a

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 signal /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

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

o ©°
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Relative response
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300 400 500 600 700 800

wavelength (nm)
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 GEC M M r,v,ch,m
TD1326 GEC M M d. s

P865 EEV M M d w

4500 RCA M M s, i.m, G
4542 RCA M M L W
C23063 RCA M M S

27856 GE w,.d S
Permachons (Westinghouse)

WX-5123 Westinghouse M M s.t, S

Symbols: ch—transmitting only changes in readings.
r—elimination of ground radar clutter.
i—limited motion industrial TV.

m-—moving target indicators.
t—temporary storage of transient events.

d—p.p.i.

redar display distribution. L—very long lag.
s—slow scan TV. S—development type.

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 #A/lux. specified with the
faceplate area, and not uA/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-convergence
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).

015" = Tubes with Y=1
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Fig. 3 Spectral sensitivity curves for
various types of vidicon rarger 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 lowcst
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 davs 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—“Flectronic scanning systems’ by
M. F. Radord at 18.00 at 9 Bedford Sq.. W.C.1.

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.1.

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 microclectronic 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, | 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.

17th. BKSTS—“Acoustics and percussion
instruments” by Dr. W. H. George at 19.30 at the
College of Music, 47 Gt. Marlborough St., W.1.

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 Pi,
w.C2.

24th. 1EE/R.Ae.S.—Discussion on “Built-in test
equipment for the Concorde” at 18.00 at 4 Hamilton
Pl, W.1.

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 /1.Meas.Cont.—*“The dynamic response
of instruments” by Prof. L. Finkelstein at 19.00 at
the Chamber of Commerce.

i6th. 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

1'7th. 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 Polvtechnic.

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 UW.LS.T.

17th. SERT—*Video tape recording” by H. W.
Hellyer at 19.30 at the Llandaff 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. 1EE 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 taboratories 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.
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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 UM.LS.T.

18th. IERE—*P.0. communications for the
Queen Elizabeth I and recent maritime radio
development.” by W. M. Davies at 19.15 at the
Renold Bldg., UM.IS.T.

24th. IEE—*Electronic techniques in archaeol-
ogy” by Dr. M. J. Aitken at 18.45 at Renold Bldg,,
UM.ILS.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 1. 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. JERE—*“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. 1. 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. 1EE 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
Coliege of Further Education, Tadcaster Rd,
Dringhouses.
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World of Amateur Radio

More v.f.0. 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
hf. 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.hf. and u.hf. activity have been reported
by the ILA.R.U. Region | 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 trarsmitters 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.RR.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. Shardliow, 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., Rolis-Royce, Ferranti and
Brush Electrical. His final 18
months were spent in commission-
ing the control system at Jodrell
Bank radio telescope. After a
I5-month state scholarship at
Massachusetts Institute of Tech-
nology he returned to the UK. 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.IEE.,
managet 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
Seadug 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 LT.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.GI, FILEE, 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., FILEE,
M.LE.R.E., chairman of Rediffusion
Engineering Ltd, has been appointed
chaiman 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,, FI1EE., 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., FIE.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.
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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., FILERE, A.0C. %
Group RAF.

K.B.E.
Major-General John E. Anderson,
F.LEE., late Royal Coms of
Signals, Colonel Commandant.

C.B.E.

Brigadier A. D. Brindley, M.B.E.,
M.LEE., late Royal Corps of
Signals.

J. F. Crosfield, managing director,
Crosfield Electronics Ltd.

J. M. Price, B.Sc, AMIEE,
assistant managing director,
GEC-AEI Telecommunications
Ltd.

0.B.E.
Lt.-Colonel A. C. Birtwistle, M.A.,
M.LEE., Royal Corps of
Signals.

J. Lait, MIER.E, principal
lecturer, Electronics Branch,
Royal Military College of
Science.

S. J. Robinson, M.A., FIEE,
scientific  adviser, Mullard
Research Laboratories.

Prof. G. D. Sims, M.Sc., PhD.,
FLER.E, F1EE, head of the
Department of Electronics,
University of Southampton.

S. N. Watson, F.IE.E.,
engineer (television), B.B.C.

M.BE.

G. Adamson, first radio officers.s.
Empress of Canada.

D. V. Staynor, M.ILE.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

chief

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 range,as
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.

SEMIcOmMmpPS

NORTHERN LIMITED

Semicomps Northern Ltd., The Square, Kelso.
Roxburghshire. Tel: 2366

E L REL Equipment & Components Ltd.,

Croft House, Bancroft. Hitchin, Herts.
Tel:505651/2/352202 Telex: 82431 Grams: Robert, Hitchin

ECS (Windsor) Ltd., Thames Avenue,
Windsor, Berks. Tel: 68101 (20 lines)
Telex: 84573

RCA Ltd,, El icC ts Division, [ 2
Sunbury-on-Thames, Middlesex. Electronic

Tel: Sunbury-on-Th 85511

Tglex :u2n42u4r6yGorr;ms?;1§7\ London Components

WW—071 FOR FURTHER DETAILS
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BULGII
NSTRUMENIRGONTROIMHKNOBS

There are many hundreds of leading manufacturers throughout the 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

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.513 K515

K499 K.525
MATCHED DESIGN RAN GE STANDARD & CONCENTRIC RANGE
ﬁ
K.482 K.483 K510 K.107,K.357 Kaaq
POINTER TYPES

K.344/P & 344/2S. K.6. K.365 K511 K.442

K.465 K.434 KA63/DIAL K.464

STANDARD COLLET RANGE

K.530 K.531 K.544/K.S.1. K.491

DESIGNERS COLLET & BAR TYPES

&

K.370 KNOB + K372 DIAL

K.438 K493 KNOB + K.372 DIAL

SKIRTED INSTRUMENT TYPES
FORDETAILS OF OUR COMPLETE RANGE OF CONTROL KNOBS REQUEST BROCHURE 1500/C

A. F. BULGIN & CO., LTD, BYE PASS ROAD, BARKING, ESSEX
MANUFACTURERS OF ELECTRICAL & ELECTRONIC COMPONENTS
TELEPHONE—01-594 5588 (12 LINES PRIVATE BRANCH EXCHAN GE)

KA78 KNOB +K.372DIAL

THE CHOICE

OF CRITICS

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 30ns to 300ms. Ranges
and delay (of main pulse with respect to
trailing edge of synchronizing pulse) is
variable between 80ns and 300ms. The
above ranges are each covered in seven
overlapping sections. The main pulse out-
put is 0.3 to 10V into 500, 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 500 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 S5kg. 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 7in (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, S8B 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 rm.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.

www-americanradiohistorv com

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 a2V r.m.s. external
signal which will lock the generator overa
range of approximately + 5% with a slight
change in distortion and amplitude. Input
impedance is 1kQ. The d.c. offset is con-
trolled by a front panel potentiometer and
switch (+5V open circuit, 2.5V across
500). Drift is less than 50mV/°C. Fre-
quendy 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 if. port covers the frequency
range 5 to 250MHz. The noise figure is
9dB (single sideband measurement). The
Lo. to r.f. isolation is 12dB minimum, and
the corresponding figure from l.o. to if. is
26dB. This unit has a compression point
of +12dBm, and the unit will handle a
maximum c.w. rf. 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 pLACO7C 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-
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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 1.0uA
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
10mg. The maximum continuous current
carrying capacity is 2A. The spindle dia-
meter is 6mm with cither 10mm or Jin

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 witha
square wave for on-off operation or with a
sawtooth for f.m. operation.

output cathode
supply (resonator)

reflector heater

voitage 15-400V  0-500V 5.5-7.0V dc.
load

current  0-100mA  0-0.5mA 0-1.5A
resolution 0.5V 0.1V 0.05v
regulation

(+ 7% mains

variation) 0.001% 0.001% 0.5%

ripple ImV rms. 05mV rms. 10mV rm.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 hasinterchangeablescales
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 LE.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.ms.,
impulse, and impulse hold readings. The
lin-log converter gives a 50dB display onthe
meter and 60dB dynamic range on the out-
put. Sensitivity is from 10uV 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 incernal crowbar for over-
voltage protection. In the tracking mode,
on overvoltage in either supply trips both
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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% + 25uA) for constant-
current operation, for a change in load
current or voltage, respectively, equal to
the rating of the supply. Line regulation is
+ ImV or + 100uA for a line voltage
change from 207 to 253V. Ripple and noise
(d.c. to 20MHz)islessthan 250uV or 2501 A
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 Circuit-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.lin 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 150€2. Another style istheOTT 1597
s.h.f. which will operate fromd.c. to 1 1GHz
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
PO6 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 124V
to 400V fs.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 — X1, 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 1M{2 in parallel
with 20pF over the ranges 1.2mV to 400V,
and approximately 20k$ in parallel with
40pF on the 12uV to 400uV ranges. The
record output is 1mA d.c. into 3kQ2, and
signal output 120mV from 1k 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
MS100M, 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 (Z;=50Q). UK.
agents Aveley Electric Ltd, Arisdale
Avenue, South Ockendon, 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
drif—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 S0OmW and maximum rating
is 50V. Its resistance at 10 lux from a
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source with a colour temperature of 2700K
does not exceed 6k(2; dark resistance is
more than 500k (2. 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 1E 7THD.
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 10°
rotations, and is designed for applications
where space is restricted. Constructed for
accurate and backlash-free readings, it
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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 from41s 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 11
version of the ‘Super-seven’ Polaroid oscil

loscope camera has been introduced by
Shackman 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
interc hangeable 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 44 in Polaroid roll
films, flat eight-exposure cassettes, as well
as conventional 4 X S5in cut film and [20-
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 (10M () shunted by 30pF)
and a low noise factor. Twelve ranges
enable it to measure a.c. voltages from
ImV 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

* e
L

S
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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 0.005Q). 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$2. Standard tolerance
is 5%. WEL Components Ltd, 5 Loverock
Road, Reading, Berks.

WW 310for 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-

Wireless World, February 1971

15V d.c. or 22-30V d.c. A phase-locked
servo-controlled capstan system provides
seven speeds ranging from {in 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 315for 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 smali
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, Lottechnik-
Mech. Gerate, 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

Portabletransceiver

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 87, 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 halteror in a rucksack.
The frequency range is 2-9MHz. Weigh-
ing 6.8kg the transceiver measures 356 X
216 X 1l14mm. 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
Australian Trade Display
(Trade & Industry Office, Australia House, Strand,
London W.C.2)

Feb. 17 & 18
Electron Energy Analysis
(I.P.PS, 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
LABEX Intemational
(U.T.P. Exhibitions Ltd, 36-37 Furnival St.,
London EC4A 1JH)

Mar. 30 & 31
Tralning 71
(Marketing Exhibitions Ltd, 113/123 Upper
Richmond Rd, London S.W.15)

Mar. 31-Apr. 4
SONEX 71
(Fed. of British Audio, 49 Russell Sq., London
w.C.1) >

Apr. 19 & 20
Hybrid Microelectronic Circuits
(International Society for Hybrid Microelectronics,
c¢/oDr. 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, Commonweaith
House, New Oxford St., London WC1A 1PB)

May 18-21
Electronlc Component Show
(Industrial Exhibjtions Ltd, 9 Argyil St.,
London W1V 2HA)

May 18-21 Royal Garden Hotel
Electronic Components Conference
(Electronic Components Board, Carrier House,
Warwick Row, London S.W.1)

June 8-10
Aerospace Antennas
(1.E.E., Savoy Place, London WC2R 0BL)

June 21-25
Film '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
(L.E.E., Savoy Pl., London WC2R 0OBL)

Sept. 8 & 9 LE.E., Savoy Place
High Voltage Insulation in Vacuum
(L.P.P.S., 47 Belgrave Sq., London S.W.1)

Bloomsbury Centre Hotel

LE.E., Savoy Place

Earis Court

Grosvenor House

Skyway Hotel

LE.E., Savoy Place

Olympia

Savoy Place

Royal Lancaster Hotel

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
Marine Electronics
(S.E.R.T,, 8-10 Charing Cross Rd, London W.C.2)

Mar. 23-26 The University
EASCON 71—From leaming to earning
(LE.E.T.E., 2 Savoy Hill, London WC2R 0BS)

The University

EASTBOURNE

May 18 & 19
Design and Control of Manufacture
(Sira Institute, South Hill, Chislehurst, Kent
BR7 5EH)

Grand Hotel

EXETER

July 3-5
Band Structure in Solids
(LP.P.S., 47 Belgrave Sq., London S.W.1)

The University

HARROGATE

Mar. 2-4 Exhibition Hall
EL-EC 71—Electronic Equip. & Components
(Trade News Lid, Drummond House,
203-209 North Gower St., London N.W.1)

Overseas: FEBRUARY-MAY

Feb. 9-11
Aerospace & Electronic Systems
(ILE.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 Congrés, Avenue
d’Ostende, Monte-Carlo)
Feb. 17-19
Solid State Circuits Conference
(Lewis Winner, 152 W. 42nd Street, New York,
N.Y. 10036)
Mar. 9-13
MEDEX 71—Medical Electronics and
Bio-engineering
(Sekretariat MEDEX 71, CH-4000 Basel 21)

Los Angeles

Philadelphia

Basle

Mar. 9-13 Basle
INEL—TIndustrial Electronics
(Sekretariat INEL 71, CH-4000 Basel 21)

Mar. 9-14 Bordeaux

OCEANEXPO 71
(Salon International de I’Exploitation des Oceans,
8, rue de la Michodiére, Paris 2)

Mar. 14-23
Leipzig Spring Fair
(Leipzig Fair, 701 Leipzig, Messehaus am Markt)

Mar. 22-25 New York
LE.E.E. Convention and Exposition
(LE.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 Intemational des Composants Electroniques
(Fed. Nat. des Industries Electroniques, 16 rue de
Presles, Paris 15°¢)

Apr.5& 6
System Theory
(C.0. Alford, School of Electrical Eng., Georgia
Institute of Technology, Atlanta, Georgia 30332)

Leipzig

Atlanta
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LANCASTER
Apr. 5-7 The University
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
Displays
(LE.E., Savoy Pl., London W.C.2)

MANCHESTER
Sept. 1-3 The University
Multivariable Control System Design and
Applications
(UKAC 1971 Convention Secretariat, Savoy PI.,
London WC2R 0BL)
Sept. 6-12
Electron Microscopy
(LP.P.S,, 47 Belgrave Sq., London S.W.1)
Oct. 5-8
MELEX—Electronics Exhibition
(Industrial Exhibitions Ltd, 9 Argyll St.,
London, W1V 2HA)

NOTTINGHAM

Mar. 29-Apr. 2
Datafair 71
(British Computer Society, 29 Portland PI.,
London W.1)

July 6-8 The University
Electronic Control of Mechanical Handling
(LLE.R.E., 9 Bedford Sq., London WC1B 3 RG)

SHEFFIELD

Sept. 7-9 The University
Computers in Medical and Biological Research
(L.LE.E., Savoy Pl., London WC2R 0BL}

YORK

Apr. 5-8
Atomic and Molecular Physics
(I.P.P.S., 47 Belgrave Sq., London S.W.1)

The University

The University

City Hall

The University

The University

Apr. 12-15
Telemetering Conference
(Washington Technical Consultants, 422
Washington Bldg, Washington D.C. 20005)

Washington

Apr. 13-15 Boston
Electronics in Medicine
(Electronics in Medicine, 330 W. 42nd St.,
New York, NY 10036)

Apr. 13-15 New York

Computers and Automata
(Polytechnic Institute of Brooklyn, 333 Jay St,
Brooklyn, New York 11201)
Apr. 13-16
Magnetics Conference
(C.D. Mee, IBM Corp., Building 015, Monterey
& Cattle Rds, San Jose, California 95114)
Apr. 26-28 Atlantic City
Frequency Control Symposium
(U.S. Army Electronics Command, Solid State &
rFrequency Control Div., Electronic Components
Laboratory, Fort Monmouth, New Jersey 07703)
May 10-12 Washington
Electronic Components Conference
(L.LE.E.E., 345 E. 47th St., New York,N.Y. 10017)
May 12-14
Electron, Ion & Laser Beam Technology
(LE.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
Microwave Symposium
(I.LE.E.E,, 345 E. 47th St., New York, N.Y. 10017)
May 21-27 Montreux
Television Symposium
(Case-Box 97, 1820 Montreux)

Denver

Boulder

Washington
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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 .........

We have received a semiconductor price list from
ITT Semiconductors. Footscray. Sidcup, Kent ..........

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 I1ED............... WWwW403

Hybrid “Helipot” microcircuits including voltage
regulators. ladder networks and switches. power
amplitiers, 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 WwW404

“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.
BU CK'S’ s somwerwsenragoet  boisthobmremesemeons J et e msaiises o WW405
A diode selector is also available ............ WWwW406

Wel Components Lid. 5 Loverock Rd, Reading,
Berks. RG3 IDS. have published a semiconductor
price list for 1971 oo Ww407

Ferranti Ltd, Gem Mill, Chadderton, Oldham,
Lancs, have published a new integrated circuit price
TEST oottt et e e s Ww408

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 .o e WWwW409
From the same address a t.t.l. and low-power t.t.l
guide is available ... WWwW410

We have received the following publication from
Fairchild Semiconductor Ltd. Kingmaker House,
Station Rd, New Barnet. Herts. “Linear intcgrated
circuit condensed catalogue™ gives brief data on a
large range of linear i.cs and provide type application
SIS .« oot e wWw41l

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 Ss.

“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 ........................ wWw412

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
. WWwW413

A price list covering the products of many
companies’ cupacitors, resistors. semiconductors,
valves, integrated circuits and hardware is available
from Swift. Hardmans, Swift House, Bryan St,
Hanley, Stoke-on-Trent ...

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” ... st - bbb b F et WW415
Also available is a list of UK. sales offices for
particular products (6000 /463E) ................... Ww416

Catalogue No.t (1971) list a wide range of electronic
components available from the D-T-V- Group Ltd,
126 Hamilton Rd, London S.E27 ......... WwWw417

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 ....ooovviiinniiii WW418

The Dec’70/Mar’ 71 catalogue is available from
Radiospares Ltd, P.O. Box 427, 13-17 Epworth St,
London EC2P 2HA . .WWwW419
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 ............. WWw420

APPLICATION NOTES

“Helipot 845 digital-to-analogue converter” is a
publication which atter discussing d.a.cs in general
gocs on to describe the hybrid microcircuit d.a.c.
model 845 together with various methods of using it.
Beckman Instruments, Queensway, Glenrothes, Fife .

An application note from Fairchild Semiconductor
Ltd. Kingmaker House, Station Rd. New Burnet,
Herts, gives suggested circuits for the uA740
junction fe.l. op-amp and types  wA715 (high
speed), wA735 (micropower), uA725 (instrumen-
tation) and the  uA727 (temperature controlled)
op-amps

“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, DOTset ... WWw423

“The case for subminiature switches™ is a book
which will appeal to all who need to use smail
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.
MiddIeSeX. oo wWw424
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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 ... WWwW425

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 ...

“Don’t dump your key punch machine till youve
read this brochure” is the title of & publication which
describes three optical character recognition
machines manufactured by Interscan Data Systems
(U.K.) Ltd, Hoechst House, Salisbury Rd,
Hounslow, Middlesex ..o, WWwW433

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
CQUIPIMENT .ottt Ww434

J Beam Engineering Ltd. Rothersthorpe Cres.,
Northampton. have produced a 56-page catalogue
giving data on their range of radio commu nication and
television aerials. A price list is jncluded ......WW442

Avo 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 RM 15 S5R.
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 WWwW449
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. WW45]

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, HETtS ..o e WWwW453

GENERAL INFORMATION

The following new publications are availabie 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 asscssed quality: generic

data and methods of test’ ... price 40s
CP93:  1970. “Fire protection for electric data
processing installations™. ............. price 10s

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.0.
price 12s

Two metric conversion cards £ /kg (o' £/1b 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
WC IH 9LR, price 10s
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[ 12 wattsto

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 atl power
ratings perform to the same high standard.
Unconditionally stable. Fully protected against
accidental misuse.

SAUDIO SYs s
Ms

v

as3

SPECIAL OFFER

FROM

Ll

* 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.

THE TINSLEY PATCHETT TYPE 52058

VERY HIGH PRECISION
A.C. STABILISER . . .

£250

FROM STOCK—DELIVERY 7 DAYS

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.

E:ﬂ Transaudio Limited

8 Elsworthy Rise London NW 3
K *Setting the Standard for the Seventies’)

WW—073 FOR FURTHER DETAILS

% SEND FOR LEAFLET 215

H. TINSLEY & CO LTD - WERNDEE HALL
SOUTH NORWOOD - LONDON SE25 - 01-654 6046

WW—074 FOR FURTHER DETAILS
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Sinclair Project60
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P

i foject 60

2e T S l=Tir—|

the world’s most advanced high fidelity modules

Sinclair Project

requirement  of

60 presents
fidelity in such a way that it meets every
performance,

high

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, i1t I1s 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 i1ts own
with any other equipment, no matter how
expensive. Project 60 is a unigque high
fidelity module system where compactness

and ease of assembly are combined with

System The Units to use together with Costof Units

A Simple battery Z.30 Crystal P.U_, 12V battery 89/6
record player volume control (£4.473%)

B Mains powered record Z2.30,PZ.5 Crystal or ceramic P.U. £9.9.0
player volume control etc. (£9.45)

C 20+20W.R.M.S stereo 2xZ.30s, Stereo 60, Crystal, ceramic or mag. £23.18.0
amplifier for most needs PZ.5 P.U.. mostdynamic (£23.90)

speakers, F.M. tuneretc.

D 20+420W.R.M.S stereo 2 xZ.30s, Stereo 60, High quality ceramic or £26.18.0
amplifier with high PZ.6 magnetic P.U., F.M. Tuner, (£26.90)
performance spkrs. Tape Deck, etc.

E 40+4+40W.RM S de- 2xZ.50s, Stereo 60 AsforD £32.17.6
luxe stereo amplifier PZ.8, mains trsfrmr (£32.87%)

F Qutdoor P. A system Z.50 Mic., upto 4 P.A speakers £5.9.6

controls. etc. (£5.47%)

G Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, etc., £17.8.6

transformer controls (£17.42%)

H High passandiowpass A.F.U. C.DorE £5.19.6
filters (£597%)

J Radio Stereo F.M. Tuner C.DorE £25.0.0

WW-—075 FOR FURTHER DETAILS

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 Project60 isthe 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

Sirnci=ir—
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ass

Sinclair Project 60

Z2.30 & 2.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors 1o
achieve unsurpassed standards of performance.
Total harmonic distortion 1s 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 Qutputs

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 33 x 25 x%in.

Z.30

Built, tested and guaranteed with circuits and

instructions manual 89/6 (£4.47%)
Z.50
Built, tested and guaranteed with circu'ts and

instructions manual 109/6 (£5.47%)
Power Supply Units
Zae

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
7.30 assemblies and PZ.6 where a stablised
supply is essential.

PZ-5 30 voits unstabilised £4.19.6 (£4.97%)

PZ2-6 35 volts stabilised £7.19.6 (£7.97%)

PZ-8 45 volts stabilised

(less mains transformer) £5.19.6 (£5.97%)

PZ-8 mains transformer £6.19.6 (£5.97%)

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 s
provided for all the usual inputs:

SPECIFICATIONS
Input sensitivities: Radio—up to 3mV. Mag. p.u.
3mV:correctto R.LA.A.curve + 1dB:20t0 25,000 Hz.
Ceramic p.u—upto 3mV: Aux—-upto3mV.
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 contrals.
Size: 81 x 1% x4ins.
Built, tested

and guaranteed.

£9.19.6 (£9.97%)

Active Filter Unit
w- & emteh i

g

p|

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 (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The AF.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 1kHz (35V. supply)
0.02%; at rated output.

Built, tested

£5.19.6

and guaranteed

(£5.97%)

Stereo FM Tuner

firstin the world to use the

phaselock loop principle

Before production of this tuner, the ohase 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 |.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 20in I.C.

Tuningrange: 87.510108 MHz.

Captureratio: 1.5dB

Sensitivity: 2uV for 30dB quieting: 7uV for full
limiting.

Squelch level : 20uV.

A.F.C.range: £200 KHz

Signal to noiseratio: >65dB

Audio frequency response: 10Hz—15KHz
(+£1dB)
Total harmonic distortion: 0.15% for 30%

modulation
Stereo decoder operating level: 2.V
Pilot tone suppression: 30dB
Cross talk: 40dB
I.F. frequency:10.7 MHz
Output voltage:2x150mV R.M.S
Aerial Impedance: 75 Ohms
Indicators: Mains on: Stereo on; tuning indicator
Operating voltage: 25-30VDC
Size: 3.6 x 1.6 x 8.15inches: 91.5 x 40 x 207 mm
]
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Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

for which | enclose cash/cheque/money order.

Name

Address

WW—076 FOR FURTHER DETAILS
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Sinclair IC10/Q16/Micromatic

et mates
et T Y

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 ts 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 1s 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+ dB.

Total harmonic distortion : Less than 1% at full
output

Load impedance : 3to 15 ohms.

Power gain: 110 dB (100,000.000,000
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 :
2.5 Mohms.

Price (with manual): §9/6 (£2 974) post free.

times)

Adjustable externally up to

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 Q16 with much more expensive
loudspeakers. Its shape enables the Q16 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: 94 in square on face x 44 in. deep
with neat pedestal base. Black all-over celtular foam
front with natural solid teak surround.

Price £8.19.6. (£8.974).

To: SINCLAIR RADIONICS LTD LONDON ROAD ST.

Please send

e
IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

Micromatic
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Britain's smallest radio

Considerably smaller than an ordinary box of
matches, this is a multi-stage AM receiver
brifliantly 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 1s 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 (14/5 x 13/10 x ¥ 1n.)
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. (5560 to 1.600 Hz)

Earpiece : Magnetic type.

On/off switching: By inserting and withdrawing
earpiece plug.

Kit in pack with earpiece, €ase. instructions and
solder 49/6 (£2.471)

Ready built, tested and guaranteed. with earpiece
59/6 (£2.974)

Two Mallory Mercury batteries type RME75
required. From radio shops, chemists, erc.

" Sinclair Radionics Ltd., London Road.
St. lves. Huntingdonshire PE17 4HJ.
Tel: St. Ives (048 06) 4311

for which | enclose cash/cheque/money order.

WW271

WW--077 FOR FURTHER DETAILS
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Seenow.

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.

play later.

Write or phone
Dixons CCTV Ltd
3 Soho Square, London W.1.
01-437-8811

Dixons
CCTV.

We offer youmore.

WW—078 FOR FURTHER DETAILS
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farnell

TYPERBB _

wound in

4, 5 or 6 dials.
ACCURACY

Range

Request full details from:

ALHSTANCE B BOZ

RESISTANCE BOXES

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
“Manganin”.
models are available from stock with 1,

Standard

+0.1% at the full rated current

Temperature Co-efficient
20 p p m per Degree C

0.0001 ohm to 10 Megohms.

CROYDON PRECISION INSTRUMENT COMPANY
Hampton Road, CROYDON (Postal Code: CR9 2RU)

Telephone: 01-684 4025 and 4094

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 eqU/pment)

FARNELL
INSTRUMENTS LIMITED

Sandbeck Way,
Wetherby, LS22 4DH,
Yorkshire.

Telephone: 0937:3541/6

WW—079 FOR FURTHER DETAILS

WW—080 FOR FURTHER DETAILS
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CALIBRATION PROBLEMS?

TECHNICAL
TRAINING @ iRt

and calibration of

in radio television all proprietary
and commercial

a”d B/EthaﬂiCS test equipment

We can provide the following services

Whether you are a newcomer to radio and electronics, 8 FULLY GUARANTEED REPAIR OF

or are engaged in the industry and wish to prepare for INSTRUMENTS

a recognized examination, |CS can further your tech- # CALIBRATION CARRIED OUT TO
nical knowledge and provide the specialized training MANUFACTURERS’ SPECIFICATION
so essential to success. ICS have helped thousands of @ ALL TYPES OF MULTI-METERS, INC.
ambitious men to move up into higher paid jobs—they AVOMETERS, REPAIRED

can help you too! Why not fill in the coupon below and # REPAIR SERVICE 7 DAYS

find out how? @ WIRING AND SHEET METAL FACILITIES
Many diploma and examination courses available, in-

; . Write or ‘phone
cluding expert coaching for: P

FIRNOR-MISILON LIMITED

MARSHGATE TRADING ESTATE,
MARSHGATE DRIVE, HERTFORD.

TEL: HERTFORD 5584

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 WW—081 FOR FURTHER DETAILS

General Certificate of Education, etc.
. - o AMPLIFIERS OF QUALITY |
Now available—Colour T.V. Servicing AND RELIABILITY

at the right price/

% 50 @ 9

Examination Students coached until successful

‘PHASE 12

N EW SELF-BUILD RAD|O COURSES An extremely attractive solid

state stereo amplifier, ideal
for unit audio use. Facilities

Learn as you build. You can learn both the theory and practice include  MAGNETIC  and

of valve and transistor circuits, and servicing work while building CERAMIC  P.U. RADIO,
your own 5-valve receiver, transistor portable, and high-grade TAPE etc. Output 6 watts Ly
A L= X ON
t instruments. All under expert tuition. Transistor Portable per channel Freq. Response

tes_l Ny p 40-40,000 c.p.s—3 dB. Hum Level—74 £25.20

available as separate course. dB. Controls inciude Input Selector, Volume, O
Balance, Bass, Treble and Stereo/Mono Recommended
Switch. Black and silver facia panel with Retail Price

POST TH IS COU PON TO DAY satin silver control knobs. Slimline finish enhanced by good guality
Teak cabinet housing.

for full details of ICS courses in Radio, T.V. and Electronics. ~ IPHASE 44,
r———————:——i——-——-——- ————— -

= R s e

neon.
Without doubt, the 'PHASE 44’ represents £42 50
excellent value for money. DN LY .

For leaflets on the above and other models

id ! ] in the FAL range, please send SAE to.—
INTERNATIONAL CORRESPONDENCE SCHOOLS FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds, 13.

WW—082 FOR FURTHER DETAILS

=
I 1 ‘ & ‘E“{f SOLID STATE
: INTERNATIONAL II e PP STEREO AMPLIFIER
' CORRESPONDENCE SCHOOLS , o — 20 + 20 WATT R.M.S.
1 EST. 1891 1 The latest addition to the FAL range. HIGH FIDELITY
1 Dept. 222, Intertext House, Stewarts Road, London, S.W.8 | Zg;ﬁ:f:;“:f&‘ﬁ;:izg"gi 522.“5*22‘35;2‘2 OUTPUT
. Y
I Please send me the ICS prospectus—free and without obligation. | the use of top grade components. * IExce"e“.l perforfl;.anc'e
] (state Subject or Exam.) 1 Push _bunon selection for Magnetic and * [mpressive specification
0 EeEne FHE, GReR GRS mEeRs: >
1 I fitter. on/off. % Attractive appearance
] NAME . ... .. B s e AGE ... ... ... 1 Circuit incorporates 20 transistors and 4 * Natural teak veneered
}  (BLOCK CAPITALS PLEASE) | diodes. cabinet
1 1 Facilities  provided include:—Headphone 2
1 ADDRESS I Jack socket, reserve power outlet and mains % High Grade components
1 1
1 1
] 1
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METER PROBLEMS?

STOCKISTS

MULTIMINOR MK. v

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,

MODEL 8 MK, III

A very wide range of modern design Suppliers of Elliott, Cambridge and Pye instruments
instruments is available for 10/14

days’ delivery. LEDON INSTRUMENTS LTD
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.: 01-692 2689

Full Informatlon from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 G.P.0. APPROVED CONTRACTOR TO H.M. GOVT.

WW—083 FOR FURTHER DETAILS Ww—084 FOR FURTHER DETAILS

DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

PRONOUNCED R-TEZ

SEMICONDUCTORS

Write now for catalogue
ATES ELECTRONICS LTD., MERCURY HOUSE,
PARK ROYAL, LONDON W5 BRITEC LIMITED, 17 Charing Cross Road, London WC2H GER

TEL:01-998 6171 TELEX:ATES LONDON 262401 Tel: 01-930 3070

WW—085 FOR FURTHER DETAILS WW—086 FOR FURTHER DETAILS

ELAPSED TIME INDICATORS

Current Integrators

The whole range of Elapsed Time Indicators (E.T.1.) consists of —

CHRONSISTOR ® -Electro-chemical E.T.|. based on copper for 100, 1,000 an¢ 10.000 hours
This one is expendabie after use.

MERCRON ® -—Electro-chemical E.T.|. based on mercury for 100, 1,000 and 10.000 hours.
Exists in six different modeis. .

HOROCONTROL@ —Electro-mechanical E.T.1. for A.C.. or D.C. for 8899.9, or 399.99 hours,

MENCRON

T | INDUSTRIAL MANUFACTURERS OF j QD
® e
INSTRUMENTS TRANSIPACK
STAT'C POWER MERCRON CHRONSISTON
LIMITED CONVERSION Sl D areel
EQUIPMENT -

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

WW—037 FOR FURTHER DETAILS
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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 minimal
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.

Transmitter

radio microphones

S.N.S. Communications Ltd., 851 Ringwood Road,
West Howe, Bournemouth, England, BH11 8LN,
Tel: Northbourne (STD 02016) 5331 (4 lines).
Telegrams: Flexicatl Bournemouth.

WW-—088 FOR FURTHER DETAILS
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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 builtin reliability.

The instrument is of modern appearance, small. light in weight, convenient to
use and portable. A wide range of flashing ratesis 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.

High intensity Xenon tube mounted in a para-
bolic reflector.

1-250 flashes/second in 3ranges.

Typically + 2% of each full scale.

(a) by internal oscillator
{b) by external closing contacts.

Light source.

Flashing rate.
Frequency accuracy.
Triggering.

Price: £38.10s.0d.

Edwards Scientific International Ltd.
Knowle Road, Mirfield, Yorkshire. Tel: 092484 4242

WWwW-—089 FOR FURTHER DETAILS
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The extensive range of Oxley Snales now
include an Eyelet version (which is ideally
suited for mounting |.C. Packs and other

components for experimental work). They
augment the well known standard range of
Oxley '‘Snales” suitable for mounting in
0.040inches, 0.050 inches diameter holes.

Send for technical details and samples.

OXLEY DEVELOPMENTS CO.LTD.
Priory Park, Ulverston, North Lancs, England OXL E Y @
Tel: Ulverston 2621 Telex: 6541 Cables: Oxley

Ulverston

ENCAPSULATION -

low tool cost method for cylindrical
coils and potting. Enquiries
also for—

REED RELAYS
SOLENOIDS
COIL WINDING
TRANSFORMERS
to 8 K.V.A.
R.A&. WEBBER LTD.

Knapps Lane, Bristol 5. 0272 657228

A.C. SOLENOID
TYPE SBM/T.

WW-—091 FOR FURTHER DETAILS

J E S AUDIO INSTRUMENTATION

lllustrated the Si 451
Millivoltmeter — pk-pk
or RMS calibration with
variable control for rela-
tive measurements. 40
d calibratedranges £35.00

Sid453 ........... £40.00
Distortion Measuring Unit. Low distortion Oscillator.
15c¢/s — 20 Kc/s — .01%  Sine — Square — RIAA
J. E. SUGDEN & CO., LTD. Tel. Cleckheaton (0OWR62) 2501
BRADFORD ROAD, CLECKHEATON, YORKSHIRE

Si452 ........... £30.00

WW-—090 FOR FURTHER DETAILS

WW-—092 FOR FURTHER DETAILS
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The show no hi-fi dealer can afford to miss

Last year over 45,000 enthusiasts visited
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 ‘Tradse’.

rsnmAnON or €

BRITISH Aumo

SKYWAY HOTEL

Bath Rd., Hayes, Middlesex.
(Nr. London Airport)

MARCH 31st, APRIL 1st

11 a.m.—6 p.m. (trade only) 2nd Exhibition of high

fidelity equipment spon-
APRIL 2nd, 3_’d & ath sored by the Federation of
(general public) British Audio.

WW-—093 FOR FURTHER DETAILS

UNJQUE
TWIN
TAPE
DECK
UNITS

These superb twin tape deck units were originally designed for installations requiring the
continuous replay of music or speech when connected to suitable amplifiers. Cansisting of two
completely self-contained tape decks operating at either 33" {3 button } track model) or 73" (6
button } track model). Each tape drive unit is fitted with a unique automatic solenoid operated tape
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 supmrb heavy duty
capstan motors (2 off) and rewind motors {4 off), 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 3% i.p.s. has interlocked controls operating both tape drive units simultaneously and
is fitted with 2 Ferrograph 4 track stereo heads. The 6 button 7% i.p.s. model has independent
control over each tape drive unit and is fitted with 2 Marriott } track stereo heads. AC 230/250v.
50 cfs. Vertical or horizontal operation. Size 19" x 19” x 8" deep. Weight 54ib.

TECHNICAL SPECIFICATION
Power requirements 230/250V AL, 50 ¢fs. Vertical o1 Horizontal operation. Overall dimensions: 18 x 18" x 8" deep.
Weight 54 Ibs. 3 Buiton model operates at 3§ LP.S. 6 Button model operates at 74 LP.S. TAPE REEL SIZES: Upper
deck 5§ Lower deck 5°. Capstan drive motors: 2 AEl AC. motors continuous rating Type BC1504-B. 230/250 Valts AIC
50 o/s 1/75th HP. 1500 RPM. REWIND & TAPE UP MDTORS: 4 Garrard AC. Motars continuous rating Type DHPSC
100-130/200-250 Volts. 50/80 c/s 0.3A-D.154 24W RELAY SUPPLY TRANSFORMER: Pumary 210-230-240 Volts
A/C 50 cfs. Secondary 24-26-32 V. RECTIFIER. Sentercel sefinium rectifier type 460 SC 2181 5. CONDENSERS: 1
Plessey 2.000 uf 50v 0.C. 2 AEl 2uf 400V. SDLENOIDS: 8 Magnetic Devices Ltd Type 42766 120 Ohms
RELAYS: 2 Double cail refays type 533EI/TS 5668 530 Ohms. 2 Type S568E14/580/AEF2/24. 2 Type 536/E3/830/62/24
2 Type 59BEB/580/E2/24 (3 Button unit only 1). RECORO/REPLAY HEADS. 3 Button Unit fitted 2 Ferrograph 350 Ohms
impedance half track stereo heads. 6 Button model fitted 2 Marriott 4 track heads 500 Ohms impedance.

Originally casting approximately Limited number only—we can-
£450 each to manufacture, we not guarantee a choice of 3 or
are offering these at a 6 button units—orders dealt
fraction of their true worth! with in strict ratation.

Carriage 70/ including wooden packing case. insurance etc

SYPHA SOUND SALES LTD.

242/4 PENTONVILLE ROAD, LONDON, N.W.

Il Q1 837 8200. Closed ), day lhurs (200 yds King's X Station)

7
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VIDEQD
MONITORS

FAST DELIVERY

CLEAN FUNCTIONAL STYLING

SHARP HIGH CONTRAST PICTURES
HIGH RESOLUTION PICTURE TUBE

10 MHz VIDEO BANDWIDTH

BLACK LEVELCLAMP

ALLSOLID STATE

INTERNAL/EXTERNAL SYNCHRONISATION

0062808

Special Phosphors can be supplied for data display and
special applications

P28 (11 INCH) MODEL £155
P38 (15 INCH) MODEL £161

FOR TECHNICALDETAILS CONTACT THE
MANUFACTURERS

(otron

ELECTRONICS LTD
RED LANE, KENILWORTH, WARWICKSHIRE
Tel: 0203-465045 B

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 AUTOMATIONAND COMPUTER PERIPHERALACCESSORIES
DATELMODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk-Fax, Morse Equipment: Converters
and Stabilised Rectifiers; Line Transformers and Noise Suppres-

sors; Tape Holders, Pullers and Fast Winders; Governed, « b
Synchronous and Phonic Motors; Teléprinter 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; { '. 5

Terminals V.F. and F.M. PP

Equipment; Telephone Carriers 3 .,1‘

and Repeaters; Diversity; Fre- x-f\'&
e

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 Matrics;
Test Equipment; Miscellaneous Accessories, Teleprinter and
Teletype Spares.

W. BATEY & COMPANY

Gaiety Works, Akeman Street, Tring, Herts

Tel: Tring 3476 {STD 0442 82) Cables: RAHNO TRING W
Telex: 82362, A/B BATEY TRING /
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- - e CONDENSERS—ELECTROLYTIC AND AC TYPES
-_- —_— -_- —_— hﬂ — SPRAGUE 90,000 MF .DC x3° ) Ak 30/~
SANGAMO o 4' X3 . . ao 30/-
PLESSEY g MF 44" x2{° 24/-
57 %2} 22/6
437 x 13" i9/6
LARGE RANGE OF
HUNTS 41" x2° . »e 10/~
PLESSEY 43" %13 50 .5 56 10/
MALLORY 23" x 1y K opo .. 2for 10/-
DUBILIER 50c. 5 56 d4 .. 30/-
660v. 50c. i .n .. 30/-
TCC .. o c .. 4 for 20/~
MF > 10/~
MF 12/6
DUBILIER MF 12/6
TCC .. o MF 17/6
MF g o0 a. 12/6
MF RMS 50/60c. e .. 8o 30/-
DUBILIER .. MF Ov. A sa =B o 22/6
50 MF 120v. (IZOamp Pk.) 5o s o £5
POWER TRANSISTORS
MOTOROLA " . 2NIS57 Iow 5o T e . 21/~
2N2192 2-8W o = of? .. 4for 10/~
SYLVANIA oo .. 2NI1296 25wW so o0 o .. 10/—
BENDIX .. bo .. 2N3235  HITW e b4 - bo 18/
2Ni 1468 9IsW oo 5o o blo 10/-
RADIOTECHNIQUE .. ASZI6 43w .8 b .. 50 12/~
TEXAS .. B .. 2N457 50W e T v oe 9/6
2G240 25w A 50 oo bl 8/~
25025 100w o0 5 A m oo 15—
INTEGRATED CIRCUITS
TRANSITRON . Dl4 bm r 5 as . 24/~
SYLVANIA ai ¥ SGB] D34 81t .. oo 5. e w. 21/-
TRANSITRON .. o S or - . u. 20—
RECTIFIERS
STC RAS 508 AF Stud 800 PIV5A .. a. o0 La 5 as 10/~

| amp. W|re -ended 450 PIV o o - o o .. 4for 10/-

IBM pUNCHED CARD gF?OYOKS 1961 LTD. .. 566692 500 kc/s i 'Yl o Ak 25/-
EQUIPMENT AT ?:’é:IoNTROLLEo RECTIFZSE:RISI . \ o - = FF ::"’
LOWEST UK PRICES sTC S 1 s N S SR | 1

TRANSITRON || .. TCRIOIO 8A 100v. .. ~ o] 27 10/-
AND SHORT DEL'VERY STC .. 1j40 IA 400v. .. .. oo .. 6 for20/-
KEYSWITCHES
DOUBLE CO's s .r P v - - B .. 2for I15/—
RELAYS
024, 026, 077, 082, MINIATURE SIEMENS .. 4 C.0. 2 Coils. 2K each X o .. 12/6
MINIATURE VARLEY .. 4 C.O. | Coil. 700 ohm . .18 qe 12/6
083, 087, 088, ETC. MINIATURE VARLEY .. 2C.O. I Coil. 140 ohm 12/6
P.O. TYPE. SIMMOND .. 4 C.O. + 2 HEAVY DUTY OPEN 2K COIL 10/-
P.O. TYPE, SIMMOND . 2C.0. + 2 HEAVY DUTY OPEN |K COIL 10/-
B.R. MAINS 240v. COIL 3 open 2 closed Heavy Duty Contacts am 12/6
B.R. MAINS 240v. COIL 2 change-over Heavy Duty Contacts. 15—
WIRE LATCHING RELAY 4 change-over. Main coil 600 ohm. Release
coil (if used) 300 ohm 2 for 10/~
Thermal: Coventry Controls Ltd. Series RM hermencally sealed. Ad)us(-
able basic time delay 160 sec., contact N/O heater 250 ohm . 30/-
Mercury wetted contacts: Elliotr Bros. Ltd., type EB2a contacts 2¢.0.
at 5 amps, 500v. coil 300 ohms . ook 50/~
SOME Type EBI512 contacts 2 C.O. in parallel 5 amps at 500v. coil 120 ohm .. 40/
Solenoid air pressure adjustable time delay switch, Ether Ltd., type
COMPUTER 1104, coil 48y, DC switch 3A 440v. AC .. .. i . B €3
ROTARY RHEOSTATS
SYSTEMS CRESSALL .. .. |oow 1,500 ohm .. 21/~
CRESSALL 1oow 350 ohm (with black ms(rument knob) 21/-
AVAILABLE 35;:&4%»4 HELIPOT 10 turns. 100 ohm. Lin-Tol. 0-25° £
S'I;:T%zSc_?-gRNUMBERING VALVES oo = g . o T 50/~
E FANS
IBM 360/20-30-40 FERRANTI ARGUS U.Qr;ishétlgcz_lgghé PH. 50 ¢/s. 94“ x8” dia. 12 Turbine Blade Fans .. £10
VARIOUS CONFIGURATIONS  400B CPU 8 WAY 25 BANK 75 ohm COIL £5.10
XDS900and SIGMA3-7 NEW UNITS AT HUGE 16 %%Y h52 BANK OPERATING COILS 44 ohm. LOCKING COIL 00
ohm .. -
VARIOUS CONFIGURATIONS SAVINGS YARIACS
ZENITH (Duratrak) Type V6ém input 135 and |15v., output 0—135v. at
LITTON EBS 1231 NCR 400 2 available ZENI'?RC;ZI(‘)br“ed |ns(r\aTze5n3( knob pan;l rnounnng SR £6
v. primary, v. sec. with al mounung screws an ac
AS ILLUSTRATED instrument control knob .. £3.10
TRANSFORMERS
UNIVERSAL LT Transformer (Radio Spares). 90W. Qutput: sec. |v.—40v.
ENGPoé( aed Eaclé:lng /; £4.5
LE ore. rlmary 220/240v. ko sec. 0-3v. 4A. 0—30v, 57 5v.
ICT HOLLERITH I15v. SA. Post and packing 6/~ - £s
SP#iSSgXSqupE?Es(s:ngaoUmE 2.3:06 AC 25/; EELM. Spec 03715—OI2I S5 £l2.10
a R NICS Filter Radio lnterference 10A 240v.
Type: 29.80 column AC 400 Hz = ! v v €2
Punch POWER PACKS
1 15v. 50¢c. main input, 10A output variac adjustment smoonng by choke
A well-proven electro- and 28, 25,000 mfd. Daly condenser (total 700,000 mfd. ), size 183" x
mechanical card punch 51" x134". DC switched by circ. brea. rem. con. connection overload
N s gl device fitted. DC voltages + 6 .. N § £50
with duphcgmng, spacing, —6 .. o o o o o £50
and skipping facilities. +18 .. - - .. = .. £65
Two types of keyboard are —24 .. £70
available for this model: ELL'OTT 803 Lozlcdtype %’OO 25;)\/ 50c¢. mains Inpu(. Ou(pu(6 5v and Ilv at ZA both g
Alpha/Numeric and Alpha- DIGITAL COMPUTER co:‘ll)\lét':sl%;n L;;flu'l"as"d size 61° x 4
betic. This is a well proved solid state digital computer, with Comprising 17-25,000 mfd. Daly I0v (toui 425, 000 mfd. ). paralleled to
FEATURES: Motor cut- well over 200 systems sold in the UK and abroad. Re- Dal Bzus‘vb"‘:;:d "f "c"3 2;3
out switch for clearing liability has been proved by long periods of operation. Daly 17-3,500 ren'}csi ”85 A " . 3 . r £15
card jams. Stop Lever for Typical Configuration: Central Processor with fl 140 83 PHILIPS ASPIRATED SOLDER IRON
stopping card at the 80th 4096 Core Store. Type 3 Paper Taps Station. One COMPLETE UNIT COMPRISING SOLDER IRON, STAND/CLAMP, FOOT-PUMP
column. Also available Tape Reader 500 characters per sec. (Elliott TS/93). AND RESERVOIR/BIT SPANNER. 200/220v. |10/115v. AC. HALF WHOLESALE
H129 card verifiers. One Tape Punch 100 characters per sec. (Teletype ::RI-I\(I:!EI'RHDIGSEO B°"/P°/“n etc., 6/~ extra,
BRI EgE g Kevbos dconsoloRandiiassociatodidesic PICKERING DUSTMATIC .. XV-15/400E €0.17.6
Creed Teleprinter. Automatic Floating Point Unit. XV-I15/AME3 7.10.6
ViARY
- T-
COMPUTER QUALITY } in. MAGNETIC TAPE CERTIFIED 550 B.P.1. P/ATE
" /A
800 B.P.1. ON 2,300-ft. REELS. GUARANTEED ORBIT .. . - - ’;JM(-:ZI
REPLACEMENT IF FAULTED.. ... ... £6:50 SEdNG -0 o o5 SR
SO O ONE 5 eoosg O
A A NOT . H d
$in. Highest grade 2,400 ft... . .. P a—— £3-00 AC GRS CENGUISHLELpet e
4in. 104 in. dia. spool and cassette. .. ... .. £1-50 MK 28;9060/232v Snntzle vhk 50 élls 958 r. v m. Conden. 6 MF 440v. RMS e
1 H A . ¢/s. Post and packing 15
#in. 83 in. dia. spool and cassette.......... £1-50 MK P3619 230/240v. 0-75A. Single ph. 50 ¢/s 1,000/1.500 r.p.m. Cond.
1in. metal 104 in. dia. spool and cassette.... £2-50 HAYDOT‘J“O‘S{ RMS 50/60 ¢/s. Post and pafkmg £l. |(9°0 00 o L5
1 H . | U.S.A. Precision 6 digit Minute Indicator mln so
tin. N.A.B. centres 10} in. spoolonly.... .. £1:00 reads parts of minute. 240v. 50 ¢/s. 3" dia. Panel mounting .. £1.10
COMPUTER TAPE
Series 5000 RCA type 557-24-58 x 09-8 2,400 ft. }" cassette complete .. £5.10
EE/MARCONI 83085 .. 2,400 fe. 7 an o6 v Jq olo £5.10
REFURBISHED HAND PUNCHES - 80 COLUMN seow - oo P
Y FERIEHESALS 8 q
. o = I8M AR REPRODUCER
# i 3 DELIVERY FROM STOCK 3 MONTHS WARRAN B SR B

IBM CARD READER
EE/MARCONI LINE PRINTER EMP. MODEL 1040
TABULATOR KS258 (NEW, BOXED)
. . HOLLERITH PUNCH (NEW, BOXED)
* Please write for brochure of our Company's activities HOLLERITH READER (NEW, BOXED)
PLESSEY CORE STORE 66/I093 (NEW, BOXED)
ENQUIRIES WELCOM
WHERE P.P. NOT ADVISED ADD 2/- IN £ FOR HAN':)UNG AND

COMPUTER SALES AND SERVICES (EQUIPMENT) LTD. POSTAGE (IN U.K.). CASH WITH ORD
49.53 Pancras Rd., London, N.-W.1  Tel: 01-278 5571 Telex: 267307 W. & B. MACFARLANE (Trading & Electronics)

5 SHAKESPEARE ROAD, FINCHLEY, N.3 Tel: 01-346 8543
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AUDIOTRINE A55 HIGH QUALITY STEF FANE 01 WIH FIOELTY

5+5WATTOUTPUT

GARRARD
5200 CHANGER
with low mass pick-
up arm and Stereo
Cartridge. CONT-
ROLS: TREBLE, BASS,
VOLUME, STEREOD
BALANCE. Operation
on 200-250v. A.C.

mains. Output i
rating I.H.F.M. i

Luxurious Teak Veneer Finished Cabinets. Trans-
parent plastic (tinted) cover incluced for main unit. PAIR OF enclosure. Roll P.V.C. cone surrnund and
Silver tinished tacia plate and =

matching control knobs.

8in. 10 watt
Unit for excellent sound quality in suitable

long throw voice coll to achieve very jow

LOUDS PEAKER fundamental resonance at 30 ¢.p.s. Tweeter

cone is fitted to extend high note response.

UNITS Frequency range 25-15KHz. Impedance

R . . 3 P R-158. Cast O is.

incorporating high flux R(.lmi"; R .\»,{{ELE AQ;A LUE. e £350
8in. x Hin. speaker.

Sl L B d AUDIOTRINE HIGH FIDELITY

S grrre (F) 5 ) & 6 B A LOUDSPEAKERS leavy con-

struction. Latest high eflicieney ceraniic
magnets. Treated Cone surround or

indicates Roll Rubber surround. *1y
indicates Tweeter Cone providing
extended frequency range up to 15,000
e.p.8. Fxceptional performance at low
cost . Impedance 3 or 8-15 ohms.

PRICE COMPLETE

ONLY £42
Carr. £1-25

Terms: Deposit £5.50 i
and 9 monthly payments

e - Vo= g g WHEN ORDERING PLEASE STATE IMPEDANCE
1 . £4.50  (Total ~ £46). | gFsolp 8 8W £2-71 HF 120D 12 15W £4-49
HF 102D 10 10W £340 HF 126 12" 15W £525

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINED FROM THIS COWPACT LOW PRICED SYSTEM | mri2o 12°15W £3-99 HF 126D 12" 15W £5'75

FANE ULTRA HIGH POWER
LOUDSPEAKERS: " ..

yearg' guarantee. IHigh tiux ceramic rusgnets,
Heavy cast chassis. ALL CARRIAGE FRER. ‘L

‘POP* 100 POP'60 | ¥
18in. 100 wate 15in. 60 watt POP 50

14,000 gauss 14,000 gauss 12in. 50 wate
8/150 g/i5¢) | 13,000 a0

£22.05 | £1290 | £10.50

Dep.: £6 and 9 | Dep.: £330 | Dep.: £2 and
monthly pay- [and 9 monthiy [ 9 monthly pay-

ments £2 (Total | pavments £1-30 P’;‘ﬁ{‘:‘iﬂ£i£213é)5

£24). (Tolal £15). PAIR SUIT-
FOR BASS GUITAR OR ABLE  ALL
LLECT. ORGAN. ETC. PURPOSES.

FANE LOUDSPEAKERS'P(P'25/2

Dual cone 150 (for uses other
than Bass Guitar or Klectronic 12in. 25watt

Organ.  Or dep.: £1 and o
monthly pavmeuts 75p £6'75

(Total £7-75). Carr. free.
R.S.C. TA6 6 Watt High Fidelity Solid
Koi® T State Amplifier

‘ Frequency Response  30-

: ~
P—',_"_:.'T:-_——-— 200-250v. A.C. mains operated
Ln‘ QEQ 63.@.,- 20.000 c.p.a. —2dB. Har-

vao | sonic  Distortion 0.3% at
3,000 ¢.p.5. Separate Bass and
Trebie *lift' and ‘eut’ controls. 3 input sockets for
Mike, Gram, Radio or Tape. Input seleclor switch.
Qutput for 3-15 ohm speakera. Max. sensitivity 5mV.
Output rating I.H.F.M. In fully enclosed enamelled case,
approx. 94 x 28 x Giin. Attractive brushed silver tinish
facia plate 104 % 3}in. and raatching knobs,

Complete kit of parts with full wiring £7-50
diagrams and instructions. Carr. 40p
OR FACTORY BUILT with 12 months’ g'iee. £9.25

R.S.C. BATTERY/MAINS CONVERSION UNITS

Type BMI. An uall-dry battery elimin-

ator. Size 5} % 44 . 2in. approx. Com- _—

pletely replaces batteries supplying

1.5 v. and 90 v. where A.C. mains 200/ -

250 v. 50 ¢/s. i8 availuble. —@/)
Coruplete kit with diagram £2-39 or, X
READY FOR USLE £3 49,

HIGH QUALITY R.S.C. COLUMN
LOUDSPEAKERS SPEAKERS

A " | Covered in Rexine and
In teak or afrormosiy Vynair, ideal for voca-
veneered FET 3 | lists and Public Add-

3

entinets. ress. 15 ohin matching
L13 3 or TYPE €488, 30 watts.
15 ohms. Fitted four 8in. high
13 % 8in. flux Rw. speakers. Or

810 Watt = Blacp. g3

Model" and 9 £|7'75

Gauss 10,000 monthly payments £2

lines, Carr. $0p £5.25rot0£21). Carr. 501

TYPE C4128, 50 watts.

L12 12in. 20 Watt Model | Fitted four 12in. 11,000 lines
Gauss 11,000 lines. 8ize] 15 watt 8peakers.

18 18 < L0 in. approx JOr dep, £4 and 9
15 ohm. mihly. pymts. of £27'50
Carr. 43p £8.99 £3. (lotal £31). carr. 75p

HIGH GRADE COMPONENTS.
SPECIFICATIONS COMPARABLE WITH

UNITS COSTING CONSIDERABLY MORE
Employing Twin Printed Circuits.

200/250v  A.C. mains operation.

TRANSISTORS: ¥ high-quality types per channel.
OUTPUT (Y’er channel): 10 Watts R.}M.S. continu-
ousinto 13Q 15 Watta R.M.8. continnouginto 3.
INPUT SENSITIVITIES: Mag. P.U. 4 m.v.
Ceramic P.U. 35 m.v. Tape Amp. 400 m.v. Aux.
100 m.v. Mic. 5 m.v. Tape Head 2.5 m.v.
FREQUENCY RESPONSE: +2dB. 10-20,000c.p.s.
TREBLE CONTROL: + 17dBto—14dBat 10 Ke/s.

T}

CONTROLS: 5-position Input S-lectir, Bass, Treble, Vol., Bal., Stereo/ Or deposit. £4 and O munthly payvments £3-3%

AUDIOTRINE HI-FI SPEAKER SYSTEMS TAI2Z MK 111 6°5 - 6:SWATT STEREO AMPLIFIER
\ Consisting of matched 12in. 11,000 line 15 watt FULLY TRANSISTORISED. SOLID STATE CONSTRUCTION HIGH FIDELITY
15 obhm high quality speaker, cross-over unit and OUTPUT OF 8.5 WATTS PER CHANNEL

| |~ tweeter. Smooth response and extended fre- | Designed for optimum performance with
( ) quency m‘nke ensure surprisingly realistic repro- any crystal or ceramic Gram P.U. cariridge,
=l ! duction. Carr. 30p. Radio tuner, Tape recorder, * Mike’ etc.

'igg, O SENIOR 1o WATT e HFi2e £5.75 | & 3 scparate switched input socketa on each
15,000 lir. e 8peaker £6-75. Carr 30p. channel Y Separate Bass and Treble contrkols
ic witels use Speaker
HI-FI LOUDSPEAKER ENCLOSURES | &yt st ueer ™0 Yo Jeostso v,
Teak or Afrormosia veneer finish. Modern design. A.C. mains + Frequency Response 20-
Acousticaly lined. Allgizes approx. Carr. 25p extra. | 20,000c.p.s. —2dB 4 Harmonic Distortion 0.3%, at 1000c.p.s. Hum and noise
JES Bize }l;:‘]l x gin. ‘l’ressurisgnl. 70AB e Nengitivities (1) 50 mV (2) 400 10V (3) 100 my e Handsome tinish
Gives pleasing results with any 8in. £4 75 Facia Plate anid Knobs. Output rating I.H.F. M. Camplete kit of parts
Hi-Fi speaker. . . with full wiring diagrams and instructions. Carr. 40p.
g8 SE8 For wptimum performance with £ FEB | FACTORY BUILT WITH 12 MTH GNTEE. £1785. Or dep. £3 and 9 nnthly
any 8in. Hi-Fi ‘spraker 22X 15 x8in. Ported * pymts. €195 (Total £20°55). Or 1n Teak or Afrormosia veneer housing.
SEL0 For outstunding resutts with HIFi 10in.  £K QQ | £21 .52} or Dep. £3.15 and 9 mthiy pyuits. £2.35 (Tutal £24.30).
speakar{2balony LOI Borted ! J—— g F.W. Bridged 6/12v. DC. Output Input Max. 18v
B 3 . ! vi in. i-Fi ¥ WL Tidge. Hfl12v. . ) R . v
SEI2 For high performance with 12in. Hi-Fi speaker £6.99 | SELENIUM RECTIFIERS AC la. 95p: 2a. 35p: . 5OP: 1., B5p; H.. 80P

and Tweeter. Bize 25 x .6 x 10}in. Pressurised.

_ [ INTEREST CHARGES REFUNDED
BT ITE IR E0ELAEAER | o re Sl seid o 3 mors
R.S.C. MAINS TRANSFORMERS

ance. Printed circuit eonstruction empl ng 10 Transistors
FULLY GUARANTEED, Interleaved and

plus Diodes. OQutput reting LH.P.ML able for Crystal
PPick-ups ete., and for londspenker output impedances of 3 to

15 ohms. For standarc 200-230 v A.C. mains operation. Iinpregnated. Primaries 200-250v. 50c/s. Screened
Attractive silver tinish=d metal facia plate and matching MIDGET CLAMPED TYPE 2§ x 2§ % 211n.
control_knobs. Complete KIT of PARTS INCLUDING et 3 x2§x Bl 90p
FULLY WIRED PRINTED CLRCEIT and cont- R - e e | SR 2ho.. G0mA I PO
prenensive  witing digiam aud instructions,  EPePP  No leatlet supplied far this unit A 2o Sunen R rHT MOUN EED)
Or FACTORY BUILT in Teak veneered cabinet as illustrated £12.50. Carr. 40p. Or Deposit ¥ o5, o500 g0, 6.3v. » -

£2 anxd Y monthly 250-0-250v. L0 A,

PACKAGE OFFER, 2 AVE APPROYX. £4. Above (65 asseinbled payiuents of N 0oy 100 AL
1 cabinet plus pait DOECHESTER LOUDSPEAKER UNITS. ‘27-59 . £145 R00-0-300v. 1301 A,
Or Deposit £5-25 and Yrmonthly payments £2 85 (Total £30:90). Carr. £11 (Totai£15.05) For Muliard 510 Awplifier

350-0-330v. 100mAL, 6.3v.
L AB0mAL G

v
R.S.C. AI0O 30 WATT ULTRA LINEAR
HI_FI AMPL'FIER Highly sensitive. Push-Pull high
output, with Pre-amp./Tone Cou-
trol Stages. Humn leve] 704, Frequeucy response 4 3dB
30-20,000 All high grade components. Valves BFs6, EF86,
ECC83, 07, GZ¥4. Separate Bass and Treble Controls.
Sensitivity 36 millivolts. Suitable for High Dhnpedance tiic. or
pick-ups. Designed for Clubs, Schools, Theatres, Dance Halls or
Outdoor Functions, etc For use with Electronic Organ, Guitar. . i
String Bass, ctc. ¢irn, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with
esociated volunie eontrols 8o that two separate inputs such as Gram and “Mike™ can be mixed. 300y, 130mA. 6
> 30 v.. A.C. mains. For 3 & 15 ohin speakers. Complete Kit parts wiring diagrams, instructions le for Mullard
£15°75. Twin-handled perforated cover £1-75. Or factory built with EL34 ont?ul valves and . S0v. L00mA.. 6
{2 munths' guarantee for £18°90. Tech. figs. upply to factory built units. Carr. !)51:, 350 S0v iﬁmm\.: Bodv. div (-5~
TERMS: Deposit £3-45 and § monthly puyments of £8 (Total £21-45). Send 8.4k, for leatlet. FILAMENT or TRANSISTOR POWE
v 1on. 45p: H.3v. 2. 48D 6.0
& d v 14 Fu. £1-20;
RSC BASS-REGENT 50 watt AMPLIFIER | i £115 7" 1a p0p:120 oo 1ou6120;
A powertul high quality. all phirpose unit. For lead, rh}:thu:. bass guitar, CHARGER TRANSFORMERS 0-9-15v. lix. 95p;
vocalists. grani., radio, tape. Peak output rating. Hinploving current valves § 2ja. @8p: #n. £1-10: 4. £1-30; ba. £1.49:
and reliable components. FOUR JACK INPUTS and TWO VOLUME } 8i. £1-85.
COXTROLS for siimultan use of up to 4 pick-ups or AUTO (Step UP/Step DOWN) Transformers
Pt Koo ONLY £30 . b

“Tuikes. SEPAKATE BASH AND TREBLE CONT S0-RD Wbl . . D
250 watts £2-48; H00 watts

LTiA,L B8y
. TiMin AL 605

100, Gy,
-3A0v. A, 6.3v.
1-250v. 100mA, 6.3
300v 100m.A, &

. £23b
PACK Types
69p: 6.3v.

Or supplied coruplete with matched twin loudsperker — Carr. 90p 159 watts., £170:
unit ag illustrated tor £60. Carr. £1.50. Terms available £5°25.
OUTPUT TRANSFORMERS
B Lird Pe A0 1o 7.0 o3
THE‘YORK'HIGH FIDELITY 3’'SPEAKERSYSTEM St (iR ninm et
Moderate size (approx. 25> 14% 10 in.). Range 30-20,000 c.p.s. Complete kit | Push-I"nll 10 watts V6 ECL8t to 3, 5. 8
Linpedance 15 olnns. Performance comparable with units costing £22 o or 15Q o . ... £125
considerably more. Consists of (1) 12in. 5 walt Bass unit with are. Ui g Push-Pull ELRS to 3 or 150 10-12 watts. . £1°20

Push-1'ull Ultra Linear for Multard 510, ete.  £1-99
Push-Pull 15-18 watts, sectionally wound

GLG KTHG, ete, Tor 2ot 150 ... ...... £1-80
Push-Pull 20 watt high quality sectionally
wound kL34, L6, KT66. ete. to 30r 150 £2-99

east chassis. Roll rubber cone surronnd for uitia low resonance, and ceramic magnet.
(2) 3-way (uarter Geclion series cross-over system. (3) 8 < 5in. high fiux middle range [jEX
spenker. (4) High elficency tweeter. (8) Appropriate quantity acoustic damping |4
material. (6) Teak veneered cabinet. (7) Cireuit and full instructions.

REMARKABLE VALUE HEAR IT AT ANY BRANCH

UPER 30 Mk it HIGH FIDELITY STEREO AMPLIFIER [ il

EMINENTLY SUITABLE FOR USE WITH ANY MAKE | %/l 409 25p.

OF PICK-UP OR MIC. (Ceramic or Magnetic, Moving R.S.C. PLINTHS

: Coil, Ribbon or Crystal) CURRENTLY AVAILABLE. Superior Solid
R SUPERBSOUND OUTPUT QUALITY CAN BEOBTAINED | Natural Waod Construction
o] O‘“\( BY USE WITH FIRST-RATE ANCILLARY EQUIPMENT. e playing
g | 3 COMPLETE KIT OF PARTS, point to point units.
'\;&O ..3 | 4 wiring diagrams & detailed instructions £23.25 ﬁ’ ot for
M supplied. Carr. ¥5p \ ™R 1%
=y UNIT FACTORY BUILT £30.50 5,

- 3000,
£3.15 AT60,

. - - Mono Sw., Tape Mouitor Sw., Muains 8w. ' . (Total £34°15). SP25 ete.
BASS CONTROL: . 17 dB to —I5 15 al 50 cls. NPT SOOKETS: (1) P.U. (2) Tape Avp. (3 Rudio. (4) Mic. or Tape o ig Teak or Afrormosia veneer £33 785 | Avaiaviewin Tns £4 30
Head, (Operation of Input Selector assiures appropriate equalisation.) P llustrated. Carr, 7o . parent. piastic cover. .
HARMONIC DISTORTION: 0.1% at 10 Watts CHASSIS: Strong Steel construc:ion, Approx. 12 - 3 < Bin. lonsing W tiustrated. SR DK
1,000 ¢.p.8. FACIA PLATE: Attractive desgn in rigid *Perspex’’ with silver back. ~Terms: Deposit. £4 andl 9 nouthly payments RECORD PLAYING
CROSS TALK: 52 d B at 1,000 c.p.5. ground. Spun silver matching control knobs as available. £3-75. (Total £3775). 8end 3 AL forleuiiel. UNITS
MONEY SAVING UNITS

BIRMINGHAM 30/31 _IC_S:. Western Arcade.

BRADFORD !0 North Parade (Half-day Wed.). Tel. 25349
BLACKPOOL (Agent) O & CElectronics 227 Church St

el.: 021-236 1279. Half-day Wed.

LEICESTER 32 High Street (Half-day Thurs.). Tei. 56420 Keady to piug into Amplifier.

Q Consisting of (arrard

5.7 County (Mecca) Arcade, Briggate RPZC BF25 Mk. IL (with
LEEDS g (Faifday Wod Tel. 26252 | ey vl Gl
73 | . (Half- Wed.). 154 igh compuance ceramic
LIVERPOOL ale St. (Half-day 9|.e|)_ CENtral 3573 | StereoMono cartriige . with

dianond stylus. Monuted on

MAIL OFDERS to: LONDON 238 Edgware Road, W.2 (Half-day Thurs.). plinth,  Transparent  plastic

DERBY 26 Osmaston Rd. The Spot (Half-day VWed.). Tel. PAD 1629 | cover included s
Tel 41361 |98 Henconner Lane, MANCHESTER 60A Oldham Street (Half-day Wed.) carr. 50p 24-65
DARLINGTON !8Priestgate (Half-day Wed.). Tel.68043 Terms C.'V.O. or C.O.D. Tel. CENtral 2778 | RPC Gurranl 5200 AutoUnit
Postage 25p extra under £2. MlDDLESBROUGH 106 Newport Rd. (Half-day iitted stereo Cartridge.
EDINBURGH 133 Leith St. (Half-day Wed.) 30p extra over £2. Trade Wed.). Tel. 47096 Imr;tél and 50ver ';)n;
< § 20, ‘arr. 50p

Tel. Wa.verley 5766 supplied. S.A.E. with enquiries. U h
E temq | d. PON 41 Blackett Street {opp. Fenwicks : X
GLASGOW326 Argyle St. (Hali-day Tues.). Tel.CITy 4158 Branches apen all day Sats. NEW CASTLE S & et day Wed . Tel 21965 | LHER TYPES with Magneli

MAIL_ ORLERS MUST NOT SHEFFJELD !3 Exchange Street (Castle Market Blds.) or ‘Roll over’ transparent covers

HULL 91 Paragon Street (Half-day Thurs.). Tel. 20505 BE SEMT TO SHOPS. (Half-day Thurs.). Tel. 20716 | at lowest prices.

www_americanradiohistorv com



BRAND NEW
MINIATURIZED

AUTOMATIC STRIP
CHART RECORDER

by RUSTRAK of America. This recorder
indicates the magnitude of applied currents
or voltages by a continuous distortion-free
line on pressire sensitive paper. Chart width
2% 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. Extreniely quiet, useful in areas
where ambient noise-levels are low. High starting torque enable
relative high inertia loads to be driven up to 6-oz/in. Avaiiable in
the following speeds and ranges: 240V 50 Hz, 1/30 r.p.m. 1} r.p.m.,
1/5 r.p.m., 1/12 r.p.m., 1;20 r.p.m., 1/60 r.p.m., 1/48 r.p.m.; 120V
50 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., 1/2490 r.p.m.,
P. & P. 3.

1/300 r.p.m., 1/720 r.p.m., $1-25 each.

SYNCHRONOUS MOTORS

Modet 8 71 r.p.h. and 1/60 r.p.h. Belf atarting completc with gearing
shaft } in. dia. § in. long, 200/250V 50 Hz. New condition Ex-
Equipment. 30/~. P. & P. §/-

D.C. TACHOGENERATOR

9¢{106 16v. at 1600 r.p.m. Drive
shaft dia. 8/16 in., 38 In. long. Price
£16/10/0.

HIGH PRECISION MAINS SYNCHRONOUS
MOTOR 3 Phase—] Phase

230V 50 Hz 1/8 h.p. continuously rated.
3000 r.p.m. Made by Croydon Engineer-
ing. Model KA 60 JFB. Buitable for
capstan motor. 8ize 8 in. long, 4% in.
diameter with 6 in. diawneter flange and
4 fixing holes. 80/— each. P. & P. 25/-.

ACTUATOR
By English Electric. Type 4519 Mk. 1 1).C. Motor AE 1560 Mk. 1
28V 3A, 500 r.p.m. Intermittent rating. £18. P. & P. £1.

NEW MINIATURE RELAYS
Alma Read type N8C 32/R/1A, 650 ohm coil. £3. P. & P. 5/-.
Bmiths Micro-Relay type 14 PCR/7/R 26.5 m/A. £3. P. & §/-.

R.F. ATTENUATOR MARCONI TF 1073A
DC—150 MHz 1dB steps 78 Ohms. Doubie 8creened construction.
Tested and in VG condition. £25.

CODER SHAFT POSITION
By Datex Corporation. Type 4166-7003 '“V" 8can Code Natlonal
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LOW COST ELECTRONIC & SCIENTIFIC

A BARGAIN IN NEW POWER SUP-
PLIES. AT LESS THAN HALF MANU-
FACTURERS PRICES

Voltage 7.5v.-9v. Max. load current

o/r
10 Amps. Max ripple on full load approx.

60mV. 4 Threshold current, 10.5A.
Overvolt protection. OUR PRICE £19-50

KEYNECTOR

Connects anything electrical in seconds without
plugs or sockets. No more worries about dangerous
live wires. Now you can make electrical oonnectlons
safely, in ds with the r It new
Keynector. Cuts out plugs, sockets and saves time.
A hundred different uses in the home, and a must
for the do-it-yourself enthusiast. Only £2-33 plua
P. & P. 5/-. Or send for a leaflet.

Many other types of counters are available ranging trom 3-8 digit
with various supply voltages. Ring our Sales Office for turther
COU NTE Rs information.
TRONIX Plug in Unit Type E—BRAND NEW. Price £75
P. & P. 10/-- Also Type 80 25
No. of | Imp Operating | Prioe
llmu!utmr 'l‘m Digits Reset Volt Cnrrent Size M.| Bemuh ]
Sedeco ATCEZ3E | 3 10 i M. 48V D.C. 48mA "L> l'xl N ;100 |
‘Bedeco ATCEZ4E ‘ 4 26 I 60V D.C. | IOOmA 11" <1"x4°L | C6 | 60002 coil new 250
| | | 10000 coil used 1-80
Sedeco | ATCER4E | 4 10 | E/12V D.C. | 12V D.C. | 120mA | 4°L 24 » 147 [s-25
\ | 150
Sedeco ATCEF5E 5 ‘ 25 | E/24V D.C. | 24V DC. | 240mA, 4L <1} - 2}’ New l6-00
Bedeco ATCEZSE | 5 25 7 | 160v Coil 100K. New .. .s 00
Bedeco T1F5 PIEH 5 10 M | 1V ﬂ"L- 53" % 64" I 2 banks of 5 digita each
| 1 30Hz | bank lndependent Used |8 00
: S [l Y [ _ ! il
Bedeco | ITPB3 6 10 | M. & E. {240V 50Hz | Print out—Totalising |40 00
o v o || SN ) L |
Counting | 1504 4 15 24V D.C. C.4 | Bach diglt indepen-
Instrument | dently set, counts down |
to zero operating maln
| [ switeh 850
. i =
| 429 | 4 15 |E/240V 80Hz| 24V D.C. lc. 12‘ 1442}1
7. [ 130 6 | 15 |®24v DC |24V DC.| B3 b | - 476
T — e LRk | IEERE R S|
" 1014 6 [ m 48V D.C. Jew o <z Used 3124
Veeder Root | BD134545 | 5 [ N B ~ || Mechanical operation.
| Ratchet reset a 0-62¢
e 5 6 M.  [160V D.C. [l 275 |
, . | B3s 6 M 48V D.C. ‘| ‘ ) BTN
. . 8 110V D.C. [ I  |eoe
. | s M. | 250V 50Hz| 7| - =
. . [ 6 M 94V D.C. | i Y
Haatler 8 M. 24V D.C. [ | 5000 coii. New la2s
. | [ s | “we |uevope. i , |uoon/soon Used
| 110V D.C. { | Ig-45

HIGH SPEED IMPULSE COUNTER
DAVIS WYNN and ANDREWS 4 in dial with polnter registering
up to 100 plus a 4 digit counter mounted In dial. Uses an inverse

Binary Diode Pos. Diameter: 1} In. X 2} iu. long. 8ervo
£15. P. & P. 5/-.

ANALOGUE—DIGITAL CONVERTER

By United Aircraft. Type 6-8PT-C. Model 13-BNRY-B.
13 Digit encoder Grays code. Length 3 in., diameter 1} in. 8ervo
Type mounting. £15. P. & P. 7/6.

air Coil r 100 ohma. 20V operation. £8.
P. & P. 7/6.

BERKELEY DECIMAL COUNTING UNIT 0-9
Direct reading octal base plug in unit electronic counter. The
number counts received is indicated by one of ten neon lamps
behind acetate panel. The unit counta from 0-9 the tenth puise
tti to zero and simultaneously generating an ofp signal.

ACCELEROMETERS

Model LA 2 3C Potentiometric + or — 10 G operating Voltage 30V.
Nominal resistance 17.5K and Model LA 2 3C + or — 100G 34V,
Rel 20 K. Price £26. P. & P. §/-.

TYPE SE 55/A Range + or — 1G £26. P. & P. 5/-.

TYPE F by G.E.C. Up to 1,000 G. Ceramic type giving o/p 0f 23 mV.
8upplied c/w technical leaflet. Weight 14.8 grammes. 2BA stud
mounting. £3.15.0. P. & P. 5/-.

Many other types in stock

TAPE RECORDERS

E.M.I. Professional Audio tape recorder model BTRIC. This was
the type of equipment used by the BBC. Fully overhauled and in
excellent condition. Price £175.

DATA TAPE SYSTEM 14 CHANNEL
By Bolxrtmn Versatile 14 Channel tape recorder having many
The installation is capable of recording and repro-
ducing by analog i.e. Pulse Modulation of frequency modulated
methods. Capstan motor constant speed controlied by a tuning
fork Oscillator. Tape speeds (1) i in. per sec (2) ! ln 7} In., 16 in.,
30 in., 60 in. Maximum reel di on
application. P.O.A.

Cu—cu]ts can be connected in cascade. Power supply 6.3V D.C.
Cut on/Cut off. 15V. Price 70/=, P. & P. Free.

NUMICATORS
Price Each Price Each
End Readi ! ti C lete with Base Leéss Base
GRIOM/U (Clear) I- 3 20/~ (£1-45) 28/-(£140)
4- 10 28/- (£1-400 27/-(£1-
11- 25 27/-(£1-36) 26/-(£1-30)
. 26-100 25/- (£1-25) 24/-(£1-20)
Side Reading Less Bases
XN3)FA 38 m/mlead (Amber) ..
XN3/F 38 m/mlead (Red) .. 1- 3 28/-(£115
XN3A/F 6m/mlead (Red) 410  22/-(£1-10)
XNSA 6 m/m lead (Clear) 11- 25 21/=(£1-05)
XN1I/F 38 m/mlead (Red) 26-100  18/—(£0-85)
XN23/FA 38 m/m lead (Amber) ..
Post Free

EICHNER 8 HOLE PUNCH OR READERS
No motor drive reqmred Solenold operated equipment using 48v
Beader £29.10. h £49.10.0. Carriage 25/-.
7 HOLE NON PARITY ‘TAPE PUNCH
New condition.
I.OW SPEED 7 HOLE TAPE PUNCH

't per second by well-known manufacturer.

E.M.1.

TELETYPEB HOLE PAPERPUNCH BRPEII £260.
Ajso b 6 hole punch BRPE32 as above. This model has

Portable L.F. Tape Recorder. Ex-gervice
Three Unit housed in transit cases (Tape Deck, Amplifier, P.8.U. )
} in. track speed 30 in., 15 in, 7§ in. and } in. min. Price £75.
Many control facilities. This is a good quality recorder.

bl with spooler. Price £75
5/1 HOLE OPTICAL READER BY FERRANTI

2+ characters per second. 220.

(183) SIGNAL GENERATOR CT 480 SANDERS. Range 7 KHz-

12 KHz. Ofp. 0-+50V. Attenuation range —10 to +100 dB.
Price £85
(I79) WOBULATOR GM 2877/02 PHILLIPS....... ... Price £85

TRANSDUCER OSCILLATOR-AMPLIFIER-DEMODULATOR. An.

encapsulated unit for mht,chlng with 8. L. Tmnsducers Sui'.able
where space or adverse env prevail, 8

with a matching transducer a t.ypical o/p is + 3V into 50KOhmas.
Supply voltage 12v. D.C. Range of transducers svailable 0-50:
0-750: 0-1000: 0-4000 psi..... e B - T S ) T Price £85

TRANSDUCERSONLY. Ret.C.1............... ... Price £15
TRANSDUCER - New Resistive Bordon Tube Pﬂnolple pressure
Transducer by K.D. Instrument. Model TD 216 0-2000 psi.

Ret. C.6........... Price £15
TRANSDUCER NEW EX-GOVERNMENT DISPLACEMENT BONDED
BESISTANCE STRAIN GAUGES. Range + } mechanical dis-
placement equivalent to 0.39, resistive cmmge 8.5 + 3.5 KOhms.

Model IT-2-81-38. ..........coovvivnnnnn. . Price 210

OSCILLATOR. High discﬂmination, by Mareoni T.F. 1168. This
instrument suitable for H.F. Communication. Due to ite high

tion makes it suitable for crystal filter response in Tx
and Rx drive units. Frequency range 90-110 KHz. 2Hz discrimina-
tion. Crystal and Btandardised centre frequency. Calibration
accuracy + 1% Ref.I.5........................ Price £135

RECORDERS 4 PEN OSCILLOGRAPHS SOUTHERN INSTRU-
MENTS M942C. 4 Channel fitted with 4 speed gear boxes gning

1, b, 25, 100 m.m. per sec. Freq y 0-56 Hz,
O/m m./M.A.. 90500005 Pnce £150
2 PEN OSCILLOGRAP! 0 a3 per 4 Pen. e £90

PLUS CARRIADY

NEW B.P.L. MULTIMETER T.V.M. 1063. Employing silicon pianar
F.E.T., this instrument gives long-term stabillty and negligible
drift over a wide temperature range. Wide frequency band 0-300
MHz using HPV 1063. Voltage range 0-30 KV. Centre zero on DC ran-
gesford ial circuit ion. Input reaist: 1 M.ohm/Volt
on all DC ranges. Accuracy + 3% F.8.D. Meter scale § in. with IM
different colour for different scales. Special price 250 each.
Carrlage £1.10.0.

ELECTRONIC BROKERS LTD
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EQUIPMENT AND COMPONENTS

AND-RECORDERS

MEASURING‘INSTRUMENTS

A  self-contained instru-
ment, specifically for re-
cording events without the
need for a combined
recorder. There iB a separate
and independent paper
drive, with a monitor lamp
indicating when it is in
operation. The pens are dis-
placedl/16in., activated by
aclose contact system. Each

the pens writing at 72
mum speed of 10 pulses per second.

—Ea

NEW 6-CHANNEL TIME & EVENT RECORDER

[=F

of the 6 channele works independently of each other, with

hours per filling at a maxi-
£75. Bend for leafiet.

FACSIMILE RECORDERS

1DB49 G/A 18 in. Chart Recorder. Helix speed: 60, 90, 120 rev./min.
Transmission speed: } in.; 15/16 in.; 1} in. per min. Beanning rate:

96 lines/in.
Ref. €3........

Price £350. Completely overhavied + carriage

SINGLE PEN RECORDER
By Record Electrical (R3)

3 in. chart, sensitivity 500 micro
amps. Coll res. 1.53k. Fully inter-
changeable gears available to make
a wide range of chart speeds.
200/250V. 8ize: 8x11x6 in.
Almost new—complete with chart

.- £562'50
-- £48°50

POWER SUPPLY UNITS

Q/P O/P Sor Input
V A U* volt. Make Type
]
ad) £30
4-16v 7 B8 240 Coutant ELV700/6
6
adj £25
3-15v 5 B 240 Couh."(t)nt ELV500/6
4-13v 5 8 240 Advance PM7
12 1 8 240 Farnell B8UI2-1
+ 150 £12
200 mA B 240 Roband BI101/200
28
ad) £30
26-37 7 8 240 Coutant EB700/28
+30 300 £10
-2 mA B 240 B.P.L 3
£25
12 20 8 110 I.B.M. Ex.comp.
£256
12 20 8 110 I.B.M. Fx. comp.
£25
12 20 8 110 I.B.M. Ex.comp.
£25
12 20 8 110 I.B.M. Ex. comp.
£26
12 20 8 110 LBM. Ex.comp.
12 20 8 110 T1.B.M. Ex.comp.
£25
12 20 8 110 I1I.B.M. Ex. comp.
£23
6 16 8 110 IB.M. Ex. comp.
£19.
48 6 8 110 I.B.M. Ex. comp.
£17
30 7 8 110 LB.M. Ex. comp.
£22.50
12 15 8 110 IL.B.M. Ex.comp.
£22
12 12 8 110 I1.B.M. Ex. comp.
£2
12 12 8 110 I.B.M. Ex.comp.
£18
20 6 8 110 LB.M. Ex. comp.
£12.50
6 8 8 110 I[.BM. Ex.comp.
£12.50
6 8 8 110 LB.M. Ex.comp.
£18
12 4 8 110 I.BM. Ex. comp.
£18
12 4 8 110 ILB.M. Ex, comp.
£12.50
6 8 8 110 1I.BM. Ex. comp.
20 <} U/8 5
—10 4 B8 Power
—10 300 8 240 Electron- B8PI110
mA ic8
Do. Do, Do. 240 Do. Do.
£18.50
48 4 U/8 240 Advance DC8
£18.50
24 5 U/8 240 Advance DC22
£1
48 2 U/8 240 Advance DC122
£26
12/15 5 8 240 Advance DCRI2/12
6 20 8 240 Coutant R205
+ 6 10 £45
— 6 2 8 240 Coutant R206
£50
28 20 8 240 Coutant R204
140- 250 £16.50
350 mA 8 240 Airmec 705

¢ = Stab./Unstab,

Dimensions
W H L

inches

6k x5 x 11}

43 %7 x12
4] x5 x 9}

4

X 6x 10 fy

TEx6fx 8

8 x7 x12

19 x 8§ x 12

6
6

6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6

®

x5} x16
x5 x16
x5 x16
xbfx16
x5} x18
X 5} X 16
x %16
X 5f x 134
x5f x 16
x84 x 13}
x 5§ %13}
x5 x 134
x Bf x 13}
x B} x 134
x5 x 9%
x5 x 9}
x5 X 8§
x5 x 9}
x B X B}

x§ x13}
Do.

5px6 X17

B x6 x17

bix6 x17

5fx8 x17

19 x 83 x 13}

19x7 x12

19x83x14

Loca- Ref.

tion

876

876

B75
875
879
878
878
878
878
878
877
879
879
87y

874
874
874

877
877
877
873
B66
B73
873
873
870

19x12x 8} 872

No.

36

37
38
39
40

43
44
80
73
74
53
51
47
85
52

This is a small selection of our range. Further details on application.

. PRECISION

POTENTIOMETERS

TEN TURN 3600° ROTATION
BRAND NEW

(Ref. C5)

Linearity

Res. Ohms Per cent  Manufacturer Price

100/100/160 160/~
100.. 680/~
200 80/~
50O 70/~
500 45/~
500 . 40/=
500 .2610...... 50/=
500 .26/1000/11  80/=

.HEL107-10

2610, ... 50/=
'BA3902 ... 70/-
........ 0/~

106/100 eckman .

160/100

300, .

1K ..

10K ..
20K/20K

10K/10K
S0K ...........0. oo
FIFTEEN TURN
26K/25K. . . .Beckman B. 4 £8:50
46K /46K . . ..Beckman B. ..10 watts .. £6-50
TWENTY TURN 7200° ROTATION
TMeg. oot General Controls .. .PXM130 .. 80/=
B0K ..ol ipas coo.o...Relianee ..o 40/~
156 TURN 56160° ROTATION
4600 oo e s 5 oomae gy see Kelvin Hughes. . ... KTP0701 £9/10/-
FIVE TURN 1800° ROTATION
Z0o000000005500590 ~po0oo Relcon............ HELO7.056
FL..... 45/-

500 . . Colvern ...CLR2505.. 40/-
ULSK . . .Colve ..CLR2605.. 40/~
FIVE-AND-A-HALF TURN

00, . Aomwr. o 0. L A Colvern .......... 2405.. . ... 40/~

Values

5 Kohms
14 Kohmse
15 Kohms
20 Kohms
25 Kohmsg
30 Kohms
A2 Kohms
35 Kohme ..

CLE 9602
"CLR 8601

OSCILLOSCOPE
TYPE CT 52

A very handy miniature portable
instrument for general purpose applica-
tions. 2% in. diam. tube. Wave form
investigation trom 10 Hz-20 MHz. Pulse
monitoring duration 50 microseconds to
0.1 microsecond. Time bage free running
10 Hz-40 kHz. Also single sweep facilit;

from 50 ds to 3 mic) 1s.

Price £22-50. P. & P. 30/-.

1

BRAND NEW COMPUTER TAPES
EMPTY SPOOLS
Made by well known manufacturers

in. certified 2,400 ft. 800 b.p.i
2,400 ft. 5
. Highest grade 2,
. 10f in. dla. epool and cassette.
8} In. dis. apool and cassette. ... ... .
in. metal 104 in. dia. spool and cassette. ... ..
in. N.A.B. centres 10} in. spool only. .. ... 5

L.F. SIGNAL GENERATOR 5G86 NEW CONDITION

Frequency range 5 c/a to 125 ke/s in five bands. Accuracy
+{(1% +1 cfs). Bine wave distortion less than 1% at 1W. Output
8ine wave continuously variable, 0 to 30V r.m.s. into 600Q.
pine wave 0 to 1W into 50. Bguare wave 0 to 30V pk.pk. Qutput
nr.\pedance varies up to 5k} depending on output level setting.
Rise and fall times up to 0.75u8 maximum. Power requirements
100 to 130V and 200 to 260V, 40 to 60 c/a, 100W. Dimensious
19in. wide % 104in. high x 84in. deep. Weight 32}1b. Rack mount-
ing. Price £75 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 0-30K V.
Centre zero on DC ranges for differential circuit application. Input
resistance 1 M.ohiu/Volt on all DC ranges. Accuracy + 3— F.8.D.
Meter scale 5in. with IM different colour for different scales.
8pecial price £42-50 each. Carriage £1-50.

SYNCHRONOUS
CHOPPERS

Base B-9. Coil 6.3 v., 50-60 Hz. Propor-
tlon of time contacta are closed 45%.
Model CK4 avallable. Also available
100 Hz and 400 Hz. Price £5. P. & P.
25p.

AVO TRANSISTOR
ANALYSER CT 446
A portable direct-reading Instrument
pable of giving te ¢ iat:
5 in the ded emitter
configuration. Battery power unit 1.5V
to 10.5V In 5 steps. Base current 0-1 mA,
1-40 mA. Collector current 250 mA.
Bize: 153x 9§ x5 ins. Weight with
batteries: 15 1bs. Price £42-50.
Carringe extra.

7-TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK

These his originally ex p Y
are multi-track recording units, ides] for
data storage. Record and Replay heads
encased In one common unit. Low
resistance heads. Frequency response
approximately 0 Kc/s. to 50 Kc/s. Bit
density 557 b.p.i. ¢ in., 10} in. spools
230 v. to 880 v. A.C. Capstan Motor
speed 1,500 r.pan. 48 v. D.C. Bewind
motors. Finished in brush aluminium
and matt-black. Bize 27 in. x 26 in. x
8 in. Weight 90 Ib. Price £85. Carrisge

extra.

MEMORY PLANES

Ferrite core memory planes with wired
Ferrite cores. Used for building your
or as an Interesting

(Ref. 13)

LOW FREQUENCY RESOLVED COMPO.-
NENT INDICATOR BY SOLARTRON

Type VP 253.2A, This instrument will indicate by means of two
centre zero 6 in. scale meters the resolved components of a signal
voltage with respect to the applied reference energisation. Fre-
quency Range: 0.5 ¢/s-1 Ke/a. Signal Voltage Ranges: 50MV,
150MV, 5OUMV, 1.5V, 5V, 15V, G0V and 150V with
balanced or unbalanced input. Bignal Input Resistance:
unbalanced, 20M g balanced. Reference Input. Voltage 90{130

or 230/246V. Standard Rack Panel, 19 in. 12} in. high, £175
new condition, complete with mapual.
VIBRON ELECTROMETER
This unit is a vi i d lifier which is suftable for

the measurement of small D.C. potentials covering the range of
1M-1V. This unit can also be used as high impedance nuli detector
for the camparison of ironation currents of very high resistance.

£89.10.0.

PLATINUM RESISTANCE THERMOMETER

PROBES
SOLARTRON Type NT 1188/c and NT 1687. Accuracy +1°C. Probes
in stal teel case. § in. diameter. Temp. range NT 1198/C-50°C to

+ 250° C. Price £12-50 each. p. & p. 3/6.

FENLOW LOW FREQUENCY ANALYSER
0.3 Hz to 1 K Hz. Power density 0-10. Bandwidth switching range.
.06: 0.3: 1.5: 7.5: 37.56 Hz. Price £275-

LINEAR THRYRISTER CON-
TROLLED LIGHT DIMMER
400w. module. Ideally sultable for photo-
flood or speed controller, etc. Will mount
into standard socket boxes.

Qur price 59/8. P. & P. 5/-.

own
exhibit in the demonstration of a com-
puter. Mount on plastlc material,
frame 5x8 in. Conslsting of matrices
40X 25 % 4 cores each one individually
addressable and divided into 2 halves
with independent sense and Inhibit
wires. £6'50. P. & P. 15p.

MINIATURE DIGITAL
DISPLAY

Operates on a rear projection 6.3 pilot
lamp. The lamp projects the correspond-
ing diglt on the condensing lens through
a projector lens, on to the viewing
screen at the front of the unit. 1 in.
width, 3 in. deep. 1y in. high. Weight
3} oz. Character size § in. high, 0.9 with
8 right hand decima) point and degree.
Avaliable to apecial order, words and
other characters or colour, at cost of
artwork or plates. List price 6 gns.
§ in characters £2-454. 1 in. characters
£2-75. 4 in. characters £8°60.

EAC DIGIVISOR Mk.
DISPLAY

Ideally suitable for use in con tion with
transistorised decade counting devices. No
need for amplifiers or relays as only s few
milllwatts of power are required to charge
the digits. The DIGIVIBOR Incorporates a
moving coll movement which moves a trans-
Juceut scale through an optical saystem and the
resultant single plane image 18 projected on a
screen. The translucent scale is made to
represent digits 0.9. S8pecification: 6.3 volt, 250 microamp. Image
beight § In. Bize 4 9/16x2 39/64x1} in. Our price £3:68
List price 8§ gns.

Il DIGITAL READ-OUT

a6s

(Dept. W.W.)

Telex No. 267307 (Open Mon-Fri 9 a.m. -6 p.m.)

49-53 PANCRAS ROAD, LONDON, N.W.1. Tel: 01-837 7781/2. Cables:

SELELECTRO

ALL ORDERS ACCEPTED SUBJECT TO OUR TRADING CONDITIONS A COPY OF WHICH MAY BE INSPECTED

AT OUR PREMISES DURING TRADING HOURS OR WILL BE 8.

ENT ON APPLICATION THROUGH THE POST.
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EX COMPUTER PRINTED CIRCUIT
PANELS 2° x 4° packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Qur price, 10
boards, 50p. P. & P. 7p. With a guaranteed
minimum of 35 transistors. Transistor
Data included.

SPECIAL BARGAIN PACK. 25 boards
for P. & P. 18p. With a guaranteed
mmnmum of 85 ctransistors, Transistor
Data included.

PANELS with 2 power transistors sim. to
QC28 on each board plus components. 2
boards (4 x QC28) 50p. P. & P

9 OAS, 3 OAI0, 3 Pot Cores, 26 Resistors,
|4 Capacitors, 3 GET872, 3 GET8728, |
GET875. All long ieaded on panels 137 X 4",
4 for £1. P. & P. 25p.

12v. 4A POWER SUPPLY

Extremely well made by FRAKQ GmbH in
W. Germany, with constant voltage mains
transformer, tapped input from |15V to
240V. Full wave rectification and capacitor
smoothing. Size 9" x6" x5", weight |1 Ib.
These units are brand new, Unused and fully
guaranteed. Maker's price believed to be

BUMPER BARGAIN PARCEL

We guaraniee that this parcel contains at
{east 1,750 components. Short-leaded on
panels. including a minimum of 350 tran-
sistors (mainly NPN and PNP germanium,
audio and switching types—data supplied).
The rest of the parcél is made up with:
Resistors 5% or better (including some
1 %) mainly metal oxide, carbon film, and
composition types. Malnly 4 and } watt. ..
diodes, miniature silicon types OA90,
QOA9Il, OA9S, IS130, etc. . . . capacitors
including tantalum, electrolytics, ceramics
and polyesters . .. inductors, a selection of
values . . . also the odd transformer, trim-
pot, etc., etc. . ... These are all miniature,
up to date, professnonal top quality com-
ponents. Don't miss thrs, one of our best
offers yet! Price £325. P. & P. 33p—U.K.
New Zealand £1 P. & P Limited stocks
only.

EX-COMPUTER
POWER SUPPLIES

Reconditioned, fully tested and guaranteed.
These very compact unitsare fully smoothed
with a ripple better than |0mv. and regula-
tion better than 1%. Over voltage pro-
tection on all except 24v. units. 120v.-

around €80. Our Price £9'5. Carr. SOp. 130v. a.c. 50c/s input. Mains transformer to
suit £3 extra if requnrf{ed
25() M!XED RESISTORS We g B g0 e isa, ars
fand} Watt  62p S 20n €16 24v. 4 €l
l Carriage 75p per unit.
D ODES EX EQPT, High Stabs } § and | Watt,
SILICON 150 5% and Better 61p
I Amp 1,000 PIV 4for 50p | TARGE CAPACITY
20 Amp 150 PIV 4 for £1 ELECTROLYTICS
P. & P. SP g‘go'ozzr;f;as.sl\?,ooo mfd 30V each
16,000 mfd 12V P& P 6p

4}" %3 dia. 8,000 mfd 55V

EXTRACTOR/BLOWER 50p cach .2 p. 125 eacn
. . 12p eac

FANS (Papst)

100 c.f.m. 4}° x 41" x
27, 2800 r.p.m, 240V AC
£2-5-each. P. & P. 25p.

EXTENSION
TELEPHONES

P. & P.
RELAY OFFER | P €2

Smgle Pole Changeover Silver Contacts
6" 2.5KQ Conl operates on

These phones are extensions and do not
contain bells.

25 to 50V. 3 ’or 50p. P. & P. 8p.
MAILING ADDRE
44 EARLS COURT
WAREHOUS AND DI

KEYTRONICS &5

SS
ROAD, L
SPATCH

WW—098 FOR FURTHER DETAILS

0 4 4 4
s

4 THERE'S MORE &
MORE & MORE
FOR EVERYONE

B
{8

The great new 1971 edition
of Lasky's famous Audio
Tronics catalogue is novs
available—FREE on request.
The 44 newspaper size
pages— many in full colour—
are packed with 1000's of

: ), (3%
items from the largest A [CF ] ;
stocks in Great Britain of g‘ﬁjﬁ‘ \“‘ - & 30
everything for the Radio and T . & N Ty ] Y,
Hi-Fi enthusiast, Electronics = LS4

rd

Hobbyist, Serviceman and
Communications bham. 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 RADID LTD. (Dept WW)

3-15 CAVELL STREET, LONDDN.E1 2BN.
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Brand New Fully Guaranteed Quantity

HENRY'S RADIO

SEMICONDUCTOR DEPT

TRANSISTORS & DEVICES
IN001 1/6 | Aaz17 2| B30 ys INTEGRATED CIRCUITS
4002 26 o X21  4/- Iy 1-11 12+ T 1-11 12
1N4003 2/- | ACL27 ~ 5/-| B3X76 3/- u’?_)gu 8/6 1/9 CAY014 29/6 21/1
1IN4004 2/ | AC127Z 10/~ | BSY27 4/- |CA3048 45/~ 42/~ CA3018 22/6 20/-
1N4005 2/6 | AC128 5/- | BEY28 5/- [S| 403A 42/6 4i/- CA3020 27/6 25/-
IN4006 3/-| AC154 3/~ [ BSY20 5/~ IMCI30352/6 48/~ CA3028 24/6 22/6
i dcdqm 3 b o cueddHC d- cAie 16 1a
P — le - o M
R Al b s e,
30 - - | BsY: = e
2G302  4/6 | AC188 6/ | BSYY5A 4/6 = N
2G303 S/~ | ACY17 6/~ |B3Y9 3/- 2N3035 15/ 2N381? 71
ggggg 2;— -:8{{'{5 ;;— %%igg 3;: Mullard 115 watt Tse;:a.s 14.]3].TE_;I3
~ - B Silicou Power 25+b/- 100+
2G309 6/~ | ACY20 4/- | BY127 4/-
L T ITT e
2G374 29 -
2G381  5/— | ACY28 3/6 | BYZ1L 7/-
2G382 6/~ | ACY34 4/~ |BYZ12 6/- 2N2926 2I6 2N2646 10I6
2G383 5/- | ACY36 5/- | BYZ13 4/- NPN Planar Motorola
2N404 4/6 | ACY39 |1/- | BYZ15 20/- All colours Unijunction
SNy 26| ADli0 1o | Chtioz s | gs. 26+8/9 100+7/6
2N697 - | Gw =
A e T
oN7064 2/6 | aD162 776 (Mrrios 7- | AF139  6/- | AF186 8-
2N707 9/6 | AF102 12/6 | MPF104 7/6 Tk
2N708 3/- | AF114  6/6 | MPI'l05 8/~ | Siemens Mullard V.H.F.
I R L O
1 g _
i i e, e e e
w0 b bl L0 LD B
6 /- ( -
Noaz S6 AT 571047 30 | 25+4/3 100+3/B] ey so0y.
2N1131 6/- | AF127 4/~ | OAT3  2/- 00171 6/_ 1 wmnp. plastic
2N113‘> 6/- | AF139  6/- | OA74  2/- 2542(6 100423
oy ] e RIS
oN1305 5/~ | AF186 8/-[0A85  2/6 - n
2N1306 5/- | AF239 8/— | OA®6  4/- BY127 4/ BYZ13 4I
9N1307 5/- [ AFY10 22/6 [ OA9 2/~ | Mullard 1000v. |Mullard 6A. 200v.
i 4| AnaL L) Qa0 D | Loun ol |26:3/5 i0esd(2
2N13 - | APZi: - | 0195
SN1613 46 ﬁ§¥§“ ;52 837)32 y‘ 25+3/3 10043/~ 500+2/10
o 02 2o
Asy2s 5 |oazo 5~ | 0628 12/6 BEIUHBIM/Bea
ig{é;} g;z 8{?})1)_ ;42 Mullard Power 'lé}ls lemr;[
> AL2z0 1 25+||I- |ou+|[)I- 25+ 100+2/-
AS721  8/6 | OAZ228 /6
o o 8070 2 | wonetle __L__sero1jp
Bus o |0A2z8s 7 | 0A200/0A2021/9 |OCPT1 19/6
gg}gg %52 883 %2 2 Silﬁoém' 31:1)(16;83 25M|191/tgd| o:hi):/)s
5+ + + +
BCloo  2/6 | OC20 1376 Isoo+|/| / 500+13/6
T
BCI18  7/6 | 0Cz4  10/- . s
BC134 7/6|0C25  1/6 0C42 6/ 0C44 4I
IR T Y
= = 25+ 100+ + +
BC137 8- |0C29 12/6 5I00*43 I sloo+214 /
B, Ye|ooh 1 ’
seyst - 0cit 5~ | 0045  3/6 0c71  3/-
o OF e (2 Mullard Maullard
izgg‘é ;?— 881; ;;}2 25+3/- 100+2/6]25+2/3 100+2/-
i e TR T
saE sl - fooTs | 5[-|BOYSY SI-
BCY70 4/~ | 0C13 6/~ Mullard Mullard
Bg’fu 1//6 887§ g;— 25+4/3 100+3/6]25+4/3 100+3/9
BCl47  3/9 | 0C7 - -
Rl e T
BFls g 0CI8  3/- 0C20 19/6|IN4001/2/3 1/6
BE194 - 3/6 - Mullard 100V 1 amp. 100-300
F105 3/- | OC8ID  4/- : I e
%mgﬂ 656 082 sf— 25+15/9 100+14/6 | 25+1/4 100412
gg}b{sﬁooog;— 8832 g;— 500+13/3 500+1/-
3 = _
BF154 8/- | OC122 10/-
heios 5= |ociss ig- | INAOD4/S 2/6| ZENER DIODES
Bl 12-10C150 38 | s0v-000v. 1 amp. 400MW 5%
BEler 8- | OCLL 151 2542/~ 100+1/9| B7YBB RANGE
717 -l oc -
BF180 7/6 | OC170 5/- 500+1/6 All voltages
R R yTTTRETE IR
BEX88 5/- | OC201 9/6 4006/ [-]25+2/9 100.2)-
BIyso :;s gg_gg% |%2 800-1000v.1 amp. 500+1/9
BFY32 4)-|0C20¢ 8- | 25+2/10 100+2/6 1000+1/7
BEY52 4/-|0C205 12/6 5004+2/3 Any one type
%%;3; 8;6 BFY53 3/6 | 0C206 15/
> : 3
Kl 38 [1rves we oot 1o | 06138 5/-10G140 7/6
AAY1Z 5/~ Y - Mullard Mullard
AAZ1Z 4)- | BLY11 22/6 | ORP12 10/- 25+4)- 100+3/3 25+6/- 100+5/-
AAZ13  2/6 | BPX10 19/6 | ORP60 8/- 50043/ 500+4/-
PLEASE NOTE MINIMUM ORDER 10/-
MULLARD INTEGRATED CIRCUITS gs‘\;\llcl;gﬁgubgngsu‘s&knl%v;
FomIoL 14/ B LIST 36. SEND FOR YOUR FREE
FJHIIL 14/= FJHI61 COPY TODAY!?
%jgi.ﬂ %2;‘_‘ gﬁigi Discounts 10% on 12+ any one tvpe.
FIHI41 14/= FIH221 15% on 25+ any one type.
FIH23l 14/~ ¥JI111 QUANTITY PRICES PHONE
Fi'”?;{ ggﬁ; ggégi (01) 723 0401 Ex. 4
FIJ1 I ALL LISTED DEVICES ARE FROM
EIIALE56/8 RIL10L S8TOCK AT TIME OF GOING TO PRESS,
LRI G0N PLEASE ADD 1/6d. POST & PACKING
Bupplied with data. Quantity prices on application. TO YOUR ORDER .

303 EDGWARE ROAD
LONDON, W.2
01-723

Open Mon-Sat 9am =6pm Thurs 9am- 1pm

1008-9 Ext 4
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HENRY’S RADIO LIMITED

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - COMPONENTS - TEST - PA.- DISCOTHEQUE - ELECTRONIC ORGANS - MAIL ORDER

NEW RANGE SELF-POWERED PRE-AMPLIFIERS LOOK AT THE
SLIM MODERN DESIGNS USING THE LATEST sPEcIFIcATloNs!

SILICON TRANSISTORS, FET's and IC’s. DIN SOCKETS, ETC. fitted.
PUSH-BUTTON SELECTION, +20dB. Bass and treble boost and cut. 25 WATT & 50 WATT
RMS SILICON

All inputs provided plus TAPE RECORD and REPLAY. Specifically
designed for use with PA25 and PAS0 Amplifiers GOLD AND SILVER

FINISH, Mains operated. Supplied with all plugs etc. AJDUSTABLE
OUTPUT UP TO | VOLT. Simple mounting. AMPLIFIERS
v FET9/4. Mono with built-in mic. mixer. Accepts any ceramic or o di ion. H i
crystal cartridge. Plus tuner, tape,.etc. Price £12.10.0 p.p. 4/-. ® Ac full power 0.3% distortion @ Rise llm? B U' SEC]
@ At full power—IdB I1¢/s to 40 kefs. @ Short cire. it proof
% FETI54 STEREO. lus limiting cct
Magnetic cart., input, tuner, tape, etc. Beautiful stereo sound. @ Response—IdB |1 ¢/s to 100 ke/s. -
Price £16.10.0 p.p. 4/6. 40n
PA 25 10 transistor all silicon differential i+ ut mV sensitivity.
% I.C. STEREQ : erential ' ur 4
All facilities plus headphone socket without amplifiers. Uses IC's, :.ISIewastF 5"‘53’«'“; 829’hms. Supplied with ec=~ rnnector harness
FET's etc. Price £24.0.0 p.p. 5/6 -

PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size
5% X 3" x 4.
SIMPLICITY TO MOUNT—EASY TO USE-DESIGNED MU 442. Power supply for one or two PA 25 or one PA 50.

PA 25 £7.10.0. p.p. 4/-. PA 50 £9.10.0. p.p. 4/-. MU 442 £6. p.p. 6/-.

FOR QUA“TY, PERFORMANCE AND PRICE All units. No soldering—just edge connectors and plugs.

FET 9/4

When in London

BUILD THIS VHF FM TUNER HENRY’'S LATEST wrm

HENRY'S RADIO LTD

S "I‘IULLARD TRA?SISTORS 300 ke/s BAND-

WIDTH. PRINTED CIRCUIT, HIGH SEND
FIDELITY REPRODUCTION. MONO AND .

STEREO. A popular VHF FM Tuner for Call in and see NOW!
quality and reception of mono and stereo.

There is no doubt about it—VHF FM gives the new 350 pages fully detailed and illustrated. All audio and electronics

the REAL sound. All parts sold separately. complete with 10/- value discount voucher for use with purchases.

PARTS TOTAL COST £6.19.6 pp. 3/6 Camponent Store L
ASK FOR BROCHURE Nol 3! P Price 7/6 p.p. 2/-.
DECODER £5.19.6 (FOR STEREQ) p.p. 3/6 A must for the home constructor and professional engineer.
TEST EQUIPMENT SENggaP%Tl?Ecl:(T E¥<E>'LY JEEP; FREE to schools, colleges and companies on written request.
. A CATALOGUE IS A MUST! SINCLAIR y
For Educational, Professional STOCKS CONTINUOUSLY I SAVE f£££'s
and Home Constructors G20 FOR ALL GUANTITIES PROJECT 60 PACKAGE DEALS
2xZ30 amplifier, stereo 60 pre-amp, PZ5 power supply. 2:)9.0.0. Carr’.’;/sé. Or with PI26
power supply £21.0.0. Carr. 716. 2xZ50 amplifier, stereo 60 pre-amp, power supply.
SPECIAL PRICES FOR OUANT”lES PORTABLE £9.|0.0. £21.10.0. Carr. 7/6. Transformer for PZ8 59/6 extra. Any of the above with Active
GEIGER COUNTERS Carriage 15/~ Filter unit add 97/6 or with pair Q16 speakers add £16.* New FM tuner £22.19.6.
AF105 50k/volt multi- FOR MEASUREMENT

meter (illus.).
Price £8.10.0 p.p. 3/6.
Leather case 28/6.

200H 20k/volt.

#5520 ['YOU CAN SAVE 259
e aree €70, BRAND NEW AND FULLY GUARANTEED

Qur price, new,

[0 0 oo H5 tesred, complote $P25 Mk. Ill £12.10.0. AP75 £16.19.6.

: Bb with 4 cell H.T. SL65 B £14.9.6. SL72 B £25. SL75 B £28.

500 30k/volt multi-meter A S Eliminator. s/ SL95 B £37.10.0. MP60 £10.19.6, MP610 £13.19.6. :
Price £8.17.6 p.p. 3/6. N B SPECIAL OFFER. Above supplied with cartridge FREE COMPLETE UIST
Leather case 30/-. Dosimeters 0-50r 12/6. 8-150r 10/~ STAH/C diam, add £2, magnetic 940 add £3, G850 or AT66  ON REQUEST no. 16/17.

add £5, with G800 add £7.10.0. De-luxe plinths and covers

o HIGH CAPACITY o ove. Price €8.15.0 p.p. 6/-, standard for SP25, SL65B, 89/6 p.p. 4/6.
Leacher case 22/6. - fe ELECTROLYTICS S taning GLE9 Mk. Il deck. £23 p.p. 2/6. With G8OO £30 p.p. 7/6. Mk Il GLE9 add 30/..
eather case 22/6. 40,000 mfd 10 volc .. 10/0 Garrard93%00l m £9.15.0, 2025T/C £8.17.6 (fitted ITAHC diam. carts.) p.p. 7/6. Plinths
TE65 Valve voltmeter 35,000 mfd 15 volt .. 12/6 covers 99/6 p.p. 6/-.
(illus.). £|V1.|o.o p.:.e7/6. 25,000 x‘d 25 :°|§ ... 15/ Goldring GL69 Mk. Il fitted GBOO with plinth/cover and cables. Price £35 p.p. 12/6.
A . 46,000 mfd 25 volt .. 19,6 SP25 fitted G800 with plinthjcover, cables etc., £20.19.6 p.p. 10/-. Mk Il £22.19.6.
VM5 Transistorised (PR T 2025T/C fited 9TA H/C with plinth/cover, cables, etc., £13.19.6 p.p. 10/-.
;‘F./‘;RF Lr;\illlvoltmeter. < . MP60 (sce above for cartridze) with plinth/cover, cables. etc. £€17.12.6 p.p. 10/-.
rice .
4 .
v Ay S — E.A.C. DIGIVISOR mk. II ”[.FI m t [”RYPOL'K[]
Price £17 p.p. 8/6. At a fraction of normal price. eq‘llp e”t to su’
TE20D RE generator | O ach characeer aiza; UE EQUIPMENT
(illus.). Price £15 p.p. 7/6 Light ber:m lens o%%ra(id' * PA AND DISGOTHEQ 0
. t 01 . i
TE22D Matching audio E‘:S;ueror:rg‘:néj Vg;ts. complﬂe range 'ﬂOW in sloclg ready 1o use, Ilghl
generator. Alzeilamp jfc:a de:i{vnal and modular equipment, special effects.
Price £17 . 7/6. point. verall size: X L
r . 'pp / L‘u‘rii:”élé.ﬂl‘lnd new. JComplete systems and individual units at special
Ifulcse ?lrz'dlo%'p mefﬁg. low prices—choose from 100 selected stereo systems.
S pp : STC TIME DELAY MODULE Call in for a demonstration when in London.
;pfu::wles("'[}l‘:/':' Pk il stz *Freel2-page stock/systems List No. 16/17.
e o e oy LOW CASH AND CREDIT/HP PRICES
p.p. 1V/-. adjustable 3-15 secs. Oper- (Credit terms for purchases from £30 —callers only.)
C1-5 Scope. 3" tube. AR (o
elay acts, plate
Price €39, p.p. 10/ with suggesced applications ELECTRONIC ORGANS
- L T sheet. rice -, OF or
ORC27A. WEIN %0/ *MODERN AL BRITISH T#ANéIST?{EISSD VISIT THE
BRIDGE RC AUDIO DESIGNS AVAILAB KITS OR READY
OSCILLATOR. GRAVINER FIRE BUILT NEW
Price £30. DETECTOR UNIT JVENEERED CABINETS FOR ALL MODELS DEMONSTRATION
SANEL METERS Fire Detector Unic %49 NOTE, 61 NOTE SINGLE MANUAL DESIGNS M
Complete range in stock. FREE °h°d‘° m“'"'d"h" “‘b"d ALSO TWO MANUAL 49 NOTE ROOMS
. I h. .
A O EOETeE Gl axlily %KITS AVAILABLE IN SECTIONS AS REQUIRED (see below)
TATEST CATALOGUE ?7r4igi;allly madelfor YHP and CREDIT SALE FACILITIES
E . e . N
CON'?A?NINLEOV‘E:R 30 PAGES OF with dra'f: :::: ?5 When in London call in and try for yourself.

Brand new.

TEST EQUIPMENT %LET US quote for all your organ component requirements.

Electronic Components & High Fidelity Sales & Electronic Organs. Mail Order and
Test Gear Centre Demonstrations Centre P A. & Discotheque Centre | Industrial Sales Dept

356 EDGWARE ROAD, | 354 EDGWARE ROAD, 309. EDGWARE ROAD, 303 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2. LONDON, W.2. LONDON, W.2.

Tel: 01-402 4736 Tel: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
OPEN. 9a.m. to 6p.m. MONDAY TO SATURDAY 9am. to 1p.nr THURSDAYS OPEN /}ll DAY SATURDAY
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GEARED MOTORS MOTORS METERS
“Parvalux” Reversible 100 AMPEX 7.5v. D.C. MOTOR. This ERNEST TURNER 800ua METER.
RPM Geared Motor. Type is an ultra-precision tape motor 1602 movement, 2" case, eliptic

S.D.14, 230/250v. A.C. 22 |b.fin.
{ spindle. Ist class condition.
£€7.10.0 each. P. & P. 10/-. Also
limited number only as above

Without spiggot. Brand New, (IZ 10.0 each. P. & P. 10/-.

ELECTRO CONTROL (CHICAGO). Shaded pole
240v. 50 Hz, 110 rpm, 16 Ib./in. 45/-. P. & P. 5/-. 200 rpm
10 Ib./in. 50/-. P. & P. 5/-.

MYCALEX. Open frame, shaded pole motors. 240v.
50 Hz, 7 rpm. 28 Ib./in. 80 rpm. 12 Ib./in. 45/- each.
P. & P. 5/- each.

SMITHS SYNCHRONOQUS MOTORS.
240v., 50 Hz, 2 watts. 17/6 each. P. & P. 5/-.

KLAXON, HEAVY DUTY. 240v. 50Hz. 250 rpm
Continuous rating. Torque 45 I|b./in. Weight 36lbs.
£18.10.0. Carriage 30/-.

“TANSITOR” (U.S.A.) TANTALUM WET SiN-
TERED ANODE POLARISED CAPACITORS.
DC size: 14" long x 3" dia. 200uF. 25v. DC size: #” long

37 dia. IBOp.F‘ 25v. DC size: 3” long x 3 dia. ISOp.F.
30v. DC size: {” long x {7 dia. 33uF. 0-75v. DC size:
" long X #” dia. One wire each end. Also few only,
Tansistor "“MICRO-MODULE" capacitors 0-2 mfd. I5v.
wire-ended, size: #” dia. (disc). T.A.G. and Union
Carbide 15 mfd. 10v. All types 25/- per doz. (mixed or
as required). Carriage paid.

VINKOR POT CORE ASS. TYPE LA.2103. Normal
price 29/6. Our price 15/- each. Special quote for quantity.
AMPE X. 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

12 r.p.h.

in any of the following opening temperatures: 90, 95,
100, 115, 120, 125, 130, 135, 140, 145, 150, 160, 170,
175. 3 for £1. £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 N

P.O. spec. RC1416). 3 pole, 3 position, -l
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. } p.s.i.). A single pole change-over
switch rated |5 amps. 250v, is actuated. Air inlet tube
%", On Projection +". Overall size: dia. 3}”, 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 change-overs. Size: f;” & x 3. 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.
TypelnputV., C.P.S. Ph.

220 50 3

Y All these types give the

|

2 380/440 60 3 same dual outputs as
3 115 60 3 below

4 220 60 3 \& Ph. V.A.

5 220 D.C. 15 3 50

6 110 D.C. 85 | 300

£30 each. Carrlage extra
The following types each have 4 separate outputs (all

at 400 c.p.s.). utputs:
7 380/440 50 3 115v. 28 W; | |5v. 250W;
20v. 6W; 28v. 250W;
8 110 D.C. 115v 28 W; 85v. 250W;
20v. 6W; 115y, 250W.
9 24 D.C. 115y, 28W; 115v. 250W;
[20v. 6W; 28v, 250W.
10 1o D.C 115v. 28W; |[5v. 250w;
28v. 250W; 20 v. 6W.
1] 220 D.C 115v. 28W; 85v. 250W;

J 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.).

designed for use in the AMPEX model
AG20 portable recorder. High torque
at  minimal consumption (60ma),
600 rpm -+ 59, speed ad;ustment,
internal AF/RF suppression. }” dia.
X 1” spindle, motor 3” dia. x 1.§".
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 ¢/s 1500 rpm cont.
ratmg, outputZOoz fin. Size: 31”7 x 21" x 2}”. Spindle
—’; Weight 3 Ib. Maker's price inregion of £22.10.0.
Our price £6.10.0. each. Carriage Paid.
VACTRICPRECISION D.C.MOTOR.Type XO7PI9.
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 IIPIOI,
28 volts, 5000 rpm, 120 gm/cm. Gear head type 15H102
ratio 300-1. Torque 10 Ib./in. Makers packing. £14.10.0.
Carriage Paid.
PULLIN. Type I18PM 187. 12 volt, 5000 rpm. 200 gm/cm.
Makers packing. £€5.10.0. Carriage paid.
MYCALEX MAINS. Shaded pole,
spindle. 2 for 25/-. Carriage Paid.
MAINS INDUCTION MOTOR. Open frame,
5" spindle, weight § Ib. Powerful. 17/6 each. P. & P. 2/6.
E.M.I. PROFESSIONAL TAPE MOTOR. |10/240 v.
50 Hz. 3000 rpm, reversible, silent running. 4}” dia. X
41" long. Spindle %" x 2”. Weight é |bs. 70/- each or
£6 per pair. P. & P. 10/- each.
[ {
Brand ew cus”
Centrifugal Blower by
Watkins & Watson. 240v.
50 Hz. Powered by A.E.l
continuous rating 2850 rpm
motor. Cowl diameter [0”.
Outlet flange 2” 1.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. 300Q + 5% LIN.
Continuous track plat. wipers set at 180°. 45/- each.
Carriage Paid.
PENNY & GILES. Size 15. 500Q. Type Q26201-72/1.
Continuous track. 50/- each. Carriage Paid.
BECKMAN. Type AS.506, 10 turn. Tol. +1%,. LIN Tol.
4-.07%. 40k. Long spindle. 40/- each. Carriage Paid.
S.T.C.Type B330 CT. 2500(2. 2}" dia. X |}”. Completely
copper encased. 25/- each. Carriage paid.
OXLEY P.T.F.E. BARB TERMINALS. Lead thro’
75" or §”. Stand-Off 11/32” or 1”. 55/- box of 100 all types.
HARWIN. Tapped (6 Ba) high voltage '‘stand off”
insulators, length #” or $”, tapped (8 Ba) 3" long. 60/-
per 100. Carriage Paid.
K.L.G. SEALED TERMINALS. Type TLSI AA,
overall length ", box of 100, 20s. Type TLSI BB, overall
length 17, box of IOO 30s. Carriage Paid.
CRYSTAL OVENS G.E.C. Type QC940. 6/12v., AC/
DC, 75°C. Takes 2 1" min. crystals. Similar to above |2v.
only by SNELGROVE (Toronto), 55/- each, carr. paid.
BERCO. Rotary rheostat. Type L25. 100 Q. 25 watt.
11" dia. }” spindle. 10/- each. 2/6 Carr.
PAINTON BOURNS TRIMPOTS. |k, 2k, 2.5k, 5k,
10k, 20k, 50k, 500k. Other Trimmer pots in stock.
RIL 10k. MORGANITE |k. MEC 200 ( (tubular) 50 Q.
Any 3 for 22/- carr. paid.
“TEXAS” Unmarked, Tested, TO5 Geranium general-
purpose transistors. 24 for £I1. P. & P. 2/6. Large
quantity available.
CINEMA ENGINEERING Precision ‘'Standard”
Wire Wound Resistors. Extremely high stability over
very wide temperature range. |/6 Watt 0-259% 30K,
75K 6/- ea. 1/3 Watt 0-05% 9K, 10-02K, 50K, 200K,
12/- ea. 0-19% 100K, 250K, 625K. 12/- ea. 0-259, 477K,
12/- ea. 0-5% 500K, 12/- ea. 1% 500, 850Q, 3,770Q,
3K, 4K, 5K, (0K, I5K 50K, 90K, 375K, 450K 12/- ea.
) Watt 0-05% 200€2, 12/~ ea. 0- 1% 9-651K, 14-67K,
15:33K, 500K, 800K, | meg, 12/- ea. 0-5% 8IK, 2-2 meg,
IZ/-eaOI 20Kl35meg.|5me.2me 3-3 meg,
12/ ea. att 0-059% 0-24959K, 20/- ea. O I% 3-24K,
| meg, 3 meg, 4 meg, 3-75 meg, 20/- ea, 19 24 meg,
2-5 meg, 3-6 meg, 20/- ea. 2 Watt 0-05% 5 meg, 30/- ea.
0-1% 5714 meg, 10 meg, 30/- ea. OI%Zmeg, 2KM,
30/- ea. 0-5% 5'9 meg, 10 meg, 30/- ea. 1% 2K, 5K,
5 meg, 10 meg, 30/- ea.
RIL Type 2 +0:019%, 6-666K 20/- each.
RIL Type 9 1% 560¢) 2/6 each.
ALMA F0-059% 50K I5/- each.
ALMA 0-19, 141-46K 10/- each.
SHALLCROSS 105% 3400Q 6/- each.
ELECTRO- THERMAL PRECISTOR 4-0'1%
10/- each.

1425 rpm. %"

2-4K

VICKERS-SPERRY-RAND
HYDRAULIC POWER
UNIT. This is a Pump Unit
made for use in conjunction
with a power ram. This
equipment  was orlglnally
designed for use with ships’
steering but has many other
applications. Further details
on request. £95. Carr. extra.

plastic front. Green-Red-Green
uncalibrated scale 30/- each. Carriage
Paid.

MINIATURE 8.P.L. 500-0-500 MICRO-AMMETER.
4~ dia. scale. Through panel mounting. Hermetically
sealed. 32/6. Carriage paid.

ERNEST TURNER 5" 4” 0-fma scaled in 50 equal
divisions, mirror scale, chrome escutcheon. Quality
instrument. 85/-. Carriage Paid.

57 X 4”7 0-100pa 1000€). Mirrored scale, few only. 95/-.
Carriage Paid.

ELECTROLYTIC CAPACITORS MULLARD.
900uF 100v. heavy ripple screw terminals 1" dia.x 34",
14/- ea., £6 per doz. 1600uF 64v. 13" dia. >< 37, 7/6 ea.,
70/- per doz. 10,000uF 10v. 13" dia. x 3", 7/6 ea., 70/-
per doz. 1250F 25v. |” dia. 27, 10/- ea., 90/- per doz.
HUNTS [000uF 50v. 13" dia. 2", 5/- ea., 10,000uF
6v. 13" dia. x 27, /- ea., 60/- per doz. |6uF 350v. %7 %
14" wire ends, 40/- per doz. 1000uF 50v. |I” dia. X 3".

6/- ea., 60/- per doz. 32-32uF 275v. 1” dia. X 27, 7/6 ea.
100uF 100v. 17 dia. X 27, §/- ea.

ERIE. Ceramicon capacitor. Type CHV4{IP. 500 P.F.
30KV Size 1.5” dia. x |.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/0-1°C. Fitted plastic case with scale window.
Size: 13" x 3” X 4}”. 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 | hour (60 | min. div.) metering.
Total of 99,999 hrs. Non-reset sealed unit, chrome bezel,
through panel mounting. Size 2:%" dia. X 3" overall.
65/-. Carriage Paid.

RELAYS
Perspex enclosed, plug in, with base. Size 1}” X 14" x §”
MQ 308 600€) 24v. 4 c/o. 12/- ea., £5 per doz.
MQ 508 10,0002 100v. 4 c/o, 10/- ea., 90/- per doz.
SIEMENS Miniature, plug in, Perspex cover, 1000Q)
6/12v. 2 cfo, I x #” X 11" high. Complete with base.
14/- ea., £7 per doz.
A.E. Perspex enclosed, plug in, 5002 év. 2 c/o, 12/6
ea. 470€) |12v. 4 c/o, 14/6 ea. 2,780} 48v. 4 c/o, 14/6
ea. 1,260 48v. 6 c/o, 16/6 ea.
CLARE. Sealed relay. Type RP3716G4, 25/- ea.
CLARE ELLIOTT. Sub-min 675 (2 24v. Type W/ 2 c/o.
Similar to above, 340Q2 17-6v. 15/- ea.
MAGNETIC DEVICES. Sub-min 24v. 2 cfo, 3" X "

- R/, 15/- ea.

BOURNE. Trimpot sub- mlnlature relay 18v. 1,000
| amp. | ¢/o encapsulated §” X #” x &” high. 25/- ea.
SIEMENS. High speed type 89L. |7OOSZ + 1,700 €2,
12/6 ea.

DIAMOND “H" sealed relay. Type BRII5CIT-IC 26v.
15002 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. 1,000 6v. DC. | make encapsulated reed type.
Size: §7 X &~ 13", 4 for 20/-.

SANGAMO WESTON. Movmg coil relay 315Q
310ua, complete with base, 15/- e

S.T.C. Midget sealed relay Type 4I9OEC 12v., 40mA

170€). Single HD make, 10/6 ea.
F.LI.R.E. Plug in relay, II5v., 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., & dia. X %”. 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. 670Q). New
condition but ex-equipment, 20/- ea. Type M 1527,
80v. 7,600€). New. Few only, 25/- each.
HELLERMANN DEUTSCH, Type L26FI8. Latching
relay. Latch coil 2002 26v. DC. Reset 375Q 6 change-
over switching. A truly superb relay. Measuring only
| 7 x 1” 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: (l) one c.o. H/duty
contact set which changes over and back with each
step: (2) two H/duty change-overs which change over
on each |2th step and return on the following pulse.
Size: 31”x 13”x4}” high. Also as above but [I0v.
(I 290 ohm coil). All new and in original maker's pack-
g. 65/-. Carriage paid
KNOWLE(U S.A.) MINIATURE MICROPHONE
CAPSULES. Impedance approx. 200Q2, output 60 or
80 DB at | Kc. As used in deaf alds bugglng dewces etc,
Size (60 DB) " X " x +”. (80 DB) }” 3.
Ex-equipment, all tested. 20/- each.
DEAC. RECHARGEABLE
PERMA-SEAL Nickel-Cadmium
Batteries Type 900B. |-22v. at 900
mA (10-hr, rate). Size 90 mm.
35 dia. Welght 40 gr. Unused I2/6
ea. P. & P. 2/6.
“DECCO" MAINS SOLENOID. Compact and very
powerful. 16 Ib. pull. §” travel which can be increased to
1” by removing captive-end-plate. Overall size 2" % 2}”
x 23" high. 27/6. P. & P. 5/-.
American “POWERSTAT" Variable Voltage Trans-
former. Input: 120v., 50/60 c.p.s. Output: 0-120v. at
2-25 amps. }” 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 109 may be
deducted from all orders of £20 or over.

ELECTRO-TECH SALES

BUSINESS HOURS:
9.30-6 (1 p.m.Sats.)

264 PENTONVILLE ROAD, LONDON, N.1

{ONE MIN. FROM KINGS X STATION) Tel. 01-837 7401/2
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TRANSISTOR FM TUNER

8 TRANSISTOR
HIGH QUALITY
TUNER BIZE
ONLY 8in. x 4in. x
24in. 3 1L.F. stages.
Double tuned dis-
criminator, ample
output to feed moss
amplitiers. Operates
on 9 volt battery. Coverage 88-108 Mc/s. Ready
built ready for uge. Fantastic value for money,
£6/7/8. P. & P. 2/5.

STEREO MULTIPLEX ADAPTORS, 98/6,

AVO CT471A MULTIMETER
Battery operated, fully transistorised. BSensi-
tivity 100 M /v. Measures A.C./D.C. voltages
12mV. to 1,200 V A.C./D.C. current 12uA. to
1.2 Amp. Resistance 12 ohm to 120 mQ H.F.,
V.H.F.,, UH.F. voltage with multiplier 4V. to
400V. up to 50 Mc/s., 40 mV. to 4V. up to 1,000

N TieteRs

USED EXTENSIVELY BY

INDUSTRY, GOVERNMENT DEPARTMENTS,

EDUCATIONAL AUTHORITIES, ETC.
&% LOW COST & QUICK DELIVERY @ OVER 200 RANGES IN STOCK # OTHER
RANGES TO ORDER

tion. 88/8. Carr. 7/6.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kc/s. Output 5K or 500 ohms. 200/260 v.
A.C. Offered in excellent condition, £12/10/-

Carriage 10/-.

CLASS D. WAVEMETERS

A crystal controlled hetero-

gy
e dyne frequency meter cover-
W (] U nﬂ ing 1.7-% Mc/s. Operation on
Ml .. ® & 6. DC. Ideal for amateur
use. Available in good used
Q n ¢ e, condition £5.19.8 Carr. 7/6.
). ¢ or Brand New £7.19.6
""" Carr. 7/6.

B.C. 221 FREQUENCY METERS
Latest release 125 KHz-20 MHz. Excellent con-
dition. Fully tested and checked and complete
with calibrator charts. £27.10.0 each. Carr. 10/-.

AM/FM SIGNAL GENERATORS

2 Oscillator  Test

No. 2. A high

quality precision

Jnstrument inade

for the Ministry

by Airmec. Fres

quency coverage

20-80 Mecfs. AM/

CW{FM. Incor-

¢ = porates precision

dlal, level meter, precision attenvatorluV-100Mv.

Operation from 12 volt D.C. or 0/110/201/250 v

A.C. 8ize 12 x 8§ x 9in. Supplied In brand new

condition complete with all connectors, fully
tested, £45. 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 DD.C. volts 260 mV-10,000v.
(10 meg Q-110 meg Qinput). D.C. current 10 A-25
amps. Ohms. 0-1,000 meg() A.C. volt 100mv.-
250V (with R.F. measuring head up to 250 Mc/s)
A.C. current 10;:A-25 ampns. 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 628 RECEIVERS wHigh
quality 10 valve
receiver manufac-
tured by Murphy.
Coverace in B bands
150-300 Kc/s, 560
Kc/s-1.5Mcfs, 3.9-
30.5 Mejs. LF. 500
Kefs. Incorporates
2 R.F. and 3 LF.
stages, bandpass
filter, noise lirniter,
crystal  controlled
B.F.0. calibrator
I.F. output, ete.
Built-in speaker,
output for phones.
Operation 150/230
volt A.C. 8ize 194 x 13} x 16in. Welght
114lb. Offered in good working condition.
£22/10/0, carr. 30/-. With circuit dlagrams. Also
available B41 L.F. version of above. 16 Ke/s-700
Kejs. £17/10/-. Carr. 30/-.

TO-2 PORTABLE
OSCILLOSCOPE .
A general purpose low cost I
economy oscilloscope for every-
day use. Y amp. Bandwidth ||
2 CP8—1 MHZ. Input imp. |
2 meg 0. 25 PF. lluminated
scale. 27 tube. 115 x 180 X
230 mm. Weight 8lbs. 220/
240v. A.C. Bupplied brand new |
with handbook. £22/10/-.
Carr. 10/-.

Mc/s. Oftered in perfect condition. £55 each. CLEAR PI.ASTIC METERS
Carr. 10/-.
CRYSTAL
CALIBRATORS e TYPE SW. 100
NO. 10 i
Small portable crystal _ 100 x 80 mm.
controlled  wavemeter.
Rize 7in. X 7}in. x 4in. . 58/8
Frequency Mrlauge 500 BOUA ... 89/68 58/6
Kejs=-10 Me/a {(up to 50-0-50uA .. 67/8  300V. D.C... 58/
30 M h; b
e i ey | | 100w 87/6  1amp. DC... 59/6
requirements 300 V.1.C. 100-0-100pA  85/- 5 amp. D 58/68
18mA and 12 V.D.C. S00LA .. .... 62/6 300V. A.C. 58/8
0.3A. Excellent condi- 1MA .o 59/8 VU Meter . ... 75/

NEW “SEW” DESIGNS'!

BAKELITE PANEL METERS

TYPE S-80
80 mm.
square fronts

S0pA. ...

50-0-50LA 50V.D.C....... 46/8
100uA ..., 300V. D.C. 48/8
100-0-100LA 5718 1 amp. D.C. 49/6
5000 A .. 5 amp. D.C. 49/8
1mA . o8 300V. A.C. 52/8
20V.D.C....... 49/6 VU Meter . ..... 87/6

“SEW’ CLEAR PLASTIC METERS

Type MR.85P. 4jin. x 4iin. fronts.

Type MR.38P. 1 21/32in. square fronts.

- 150V, D.C. M .

BOuA ... 72/~ | 300V, D c 15V. D.C..

50-0-50,,LA 82/ | 1BV, 20V.D.C.......
00uA ... ..., 82/~ | 300V. A C L. 520 100V. D.C.
100 0-100uA 82//~ 8 Meter lmA .. 5772/}; 150V, D.C.
200uA ........ 78 VU meter. . i o o

[_L 551 1 amp. A.C.‘ .. B2/ ‘;00;' I]'::'C'

59/ | 5amp. A.C* .. 52/- 500V. D.C.

591 10 amp. A.C.* .. 52/ 750V. D.C.

20 amp. A.C.* .. 15V. A.C.

30 amp. AC* .. BOV. A.C.

150V. A.C.

Type MR.52P. front. 300V. A.C

'ype 2pin. square fronts. 500V, AC
1777 G 682/- | WV.DC....... 40/- 8 meler ImA .. 32/
50-0-50. A . 52/~ 20v. D.C.. VU meter. .. ... 42/

HAPY:A Eaonaos 52/- | BOV. D.C . 2in. square !ronts.
100-0-100A .. 47/6 | 300V.D c Blainp. o
500uA ........ 45/~ | 16V.AC 10;’. {)g o;-
20V. D.C. 0/-
ImA ... 40/- 300V. AC. .... 30V DO, ol
SmA .. 40/- 8 Meter lmA .. 42/- 300V. D.C. 0O/~
10mA .. 40/- VU Meter...... 82/- .C. 85
30mA .. 40/ 1amp. A.C.* .. 40/ 378
100mA .. 40/ 5amp A.C* .. 40/ 5/-
500mA . 40/~ 10 amp. A.C.°.. 85
lamp. ........ 40/ 20 amp. A.C.*.. 40/- 0/
- e g .- 30 L ACS .. - 0/-
5 amp, 40/ amp, 40/ 30 amb. 4., or-
Type MR.65P. 3iin. % 3iin. fromts. “SEW'' B AKEL'TE

W0V.DC.......
20V. D.C.
50V. D.C.
160V. D.C.
300V. D.C.
15V. A.C.
50V. A.C.
150V, A.C.
300V. A.C.
500V. AC. .... 4
49;- 8 meter ImA .. £

50mA
100mA .
500mA .

1 amp. . 42!
5 ainp. . 421
10 amp. 424
15 amp. 42i-
20 amp. 494
30 amp. 424
50 amp. 478

5V.D.C

:*MOVING IRON —
ALL OTHERS MOVING COIL
Please add postage

30 amp. A.C.* ..

PANEL METERS

Type MR.85. 3}in. square fronts.
500mA ..

50 amp.
VU meter.

06 300
1
D.C ﬁﬂ.hﬂl’mﬁ

x e

EDGWISE METERS

Type PE.70. 3 17/32in. x 115/32in. x 2} in.

deep.

A ... 80/ | 500uA ...... 52/-
aO-O-50LLA -B78 | 1mA........ 47/8
100‘-0-166[1}{ %5 | 300V. AC. .. 478

______ 55/ | VU meter 85/-

TO-3 PORTABLE OSCILLOSCOPE. 3” TUBE
Y amp. Bensmvny_

bandwidth 1.5 ¢cps—800
KHZ. Input imp. 2 meg Q

20 PF. Time base. 5 ranges
10 cps—300 KHZ. S8yn-

chronization. Internal/ex-

ternal. Illuminated scale.
140 x 215 X 330 mm. Welght 15}Ibs. 220/240 V.
A.C. SBupplied brand new with handbook
£37.10.0 Carr. 10/-.

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL
METERS—DISCOUNTS FOR QUANTITIES

High quality ceramic construction. Windings embedded in vitreous enamel.
Heavy duty brush wiper. Continuous rating. Wide range available ex-stock,
tin. dia. shafts. Bulk quantities available.

25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms. 14/6. P. & P.1/6.

8Single hole fixing,

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 21/-. P. & P. 1/6.
100 WATT. 1/5/10;25/50/100/250/500/1000 or 2500 ohms, 27/8. P. & P. 1/6.

FTC-401
TRANSISTOR
TESTER

Full  capabilities for
measuring A, B and 1CO.
NPXN or PNP. Equally
adaptable for checking
diodes.  Supplied com-
plete with instructions,
battery and leads.
£6.18.6 « 3/- P. & P.

MARCONI TF.I42E DISTORTION
FACTOR METERS
Excellent cohdition. Fully tested £20. Carr. 15/-,

TRANSISTORISED L.C.R. A.C MEASURING
BRIDG

A  npew portable
bridge offering ex-
cellent range and
accuracy at low cost.
Ranges: R. 1Q—
11.1 MEG @ 6
Ranges  + 19%,.
L. 1uH—111 HEN-
RIEB. 6 Rangea —
2% C. 10PF+
IIIOMFD 6 Ranges
+ 2%. TURI\S RATIO 1:1/1000—1:11100.
6 Ranges + 1%. Bridge voltage at 1,000 CP8.
Operated from 8 volts. 100uA. Meter indication.
Attractive 2 tone metal case. Bize 7§” X §° x 2°
£20. P. & P. 5/-.

TE-20RF SIGNAL GENERATOR

Accurate wide range
signal generator cover-
ing 120 kec/s-260 Mc/s.
on 6 bands. Directly
calibrated. Variable
R.F. attenuator. Op-
eration 200/240 v. A.C.
Brand new with instruc-

tions, £15.
P.& P.7/8. 8.A.E

. for detalls.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.C. coupled. Band width 1 Kefs. Perfect order.

£25. Carr. 30/-.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

20 cps to 200 kec/s. on 4 bands. 8quare
20 cpa to 30 kefs.
Qutput impedance
5,000 ohms. 200/
250 v. A.C. opera-
tion.Bupplied brand
new and guaran-
teed with instruc-
tion manual and

leads, £16.10.0.

Carr. 7/,

Bine:

TY75 AUDIO SIGNAL
GENERATOR

Sine Wave 20 CP8—200 Kc/s.
dquare Wave 20 CPB—30
Ke/s. Highandlowimpedance
output. Qutput variable up to
6 volts. 220/240 volts A.C.
Brand new with instructions.
£18. Carr. 7/6. Size 210 x
150 x 120 mm.

MARCONI
TF885 VIDEO OSCILLATORS
0-5 mc/s Bine Square Wave £45. Carr. 20/-.

LAFAYETTE TE-46_ RESISTANCE

CAPACITY ANALYSER
2 pf-2,000 mid.
2 ohms-200 meg-

ohms. Also checks
impedance turns
ratio insulahon,

200/250 v. A.C
Brand New, £17.10
Carr. 7/6.

Accurate wide range sig-
nal generator covering
120 Kcfs—b00 Mc/s on
6 bands. Directly cali-
brated.  Variabie RF.
attenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions. £15. Carr. 7/6.
8ize 140 x 215 x 170 mim.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
VM79. UHF MILLIVOLT METER
100 Kefs to 1,000 Mc/s. A.C. 10 mV to 3v. D.C.
10 mV. to 3v. Current 0.01 uA to 0.3 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/- peritem.

MARCONI TFI95M BEAT
FREQUENCY OSCILLATORS
0-40 kefs. £20. Carr. 30/-.

G. W. SMITH

& Co. (Radio) Ltd.

ALSO SEE NEXT TWO PAGES
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(NI 33 | SAVE UP TO
TRANSISTORS VALV 33}/ O/
IN914 18| ACY18 5/- | BRY56 18/- 0A ES 3 (<] R MORE
ms dlent wamm, wo| e amame pern v
INwo 18 |acy20 s BYIO 36 074 oo | Soras 9| Lves 8- SEND SAE FOR
IN4004 5. | ACY21 4/6 | BY124 3/~ 1L4 2/8 | 30r12 16/- EYS87 8/6 K
IN3005 /6| ACY22  8/6 [ BY126 3/ IR5 7~ | 30p1s 15/ | B%40 718 DISCOUNT PR,CE l.
IN{006 3/~ | ACY28 /6 | BYI2T 4 185 5/- | 30PL1  15/8 | EZ41 9/-
IN4007 4- | acyso i ||z /- i‘TJ: 4/68 | 30PL13 18/~ | EZ80 5/8
IN4L48 /B 4y)149 Al I 8/~ | 30PLL4 17/~ | EZ81 5/6 PACKAGE OFFERS !
IN5054  4/8 10/- | BYZ11 7- Ius 9/8 | 35L6 9/8 ; / .
2G:301 4/~ | AD149 10/- | BYZ12 8- 2D21 8/8 | 35W4 5/- GZ32 9/6
2G302 4/ | AD161  7/8 | BYZI3 5/ A 8/- | 3524 5| ez 1y-
;gfigg 75/4.; ADI62  7/6 [ MJ480  19/8 3?‘44 gf- gglzxg ;5 Kree  aue '
306 . 5 T
Lo A 8/6 | MI481 25 | R4 11/- | 5008 i
26309 e us 8- Mprice  gjg | OU% 8/- | 80 9/- 8/-
26371 4jg | AF118 ¢/6 | MPF103  7)- g;g g; gsu 718 géfcso 8/- Fullc - - ’
2G374 5/8 | AF117 5/- | MPF - | 807 9/8 6 1/8 urrent range offered
s a6 | Arnis 7] Reritp R O 7T L S B 40 MK T ot 2;?1":9’:3” and guaranteed at fantastic savings
696 3/ | AF1> 4/ | NKT213 5/ ’ 578 13/- | PCO7 8/8 ko IL 8L72B ;
2N697 38| & T213  5/- 8ACT7 4/- | 6146 30/- 8tereo 4 o £24.19.68
Ncas s;e AF124 5/~ | NKT214 3/~ | 8467 76 | azan 30-| pcoo0 918 2025 T/C £8.8.0 Ao £2210.0
Nees S8 1uFi6 3,6 [NKTNG 76 | eaKe 1) | Daror 206 EOCE s Sterco  £817.6  BL75B i
2N706A 2/ | AF127 3,6 [ NKT217 8/ 6AK6  11/8 | DAFO1  5/8 | PCO85 8- 3000 Bterea  £9.19.6  SLO5B £27.10.8
2N708  8/- | AF139  6/- | NKTY - | eaLs /3| DAF9s  7/9 | PCCSS  12/- 826 M III £11.15.0  A70/L] Ao
INOTS 416 | AFire /6 | nait M8 saNs e | prol e | rocss 1006 Al £1119.8
WS | ams0 108 NEToa 38 | cass Y8l Dkm 3P| recise 1 Carriage 7/6 extra each item.
o 718 | apim 8 | VK 61 4 BATE 5/- | DRw2 317 | rowso 8/6 . l’{EAK BASES AND PERSPEX COVERS
SN930 5/6 | AF186 8- NKT271 5/ | 8AUS 5/- | DK96 g/ | PCF82 &8 P, 36081;25, 8L65, BL55, 3000, 2025T/C, 2025
INIIS1 8- | AF2s g6 | NEa22 b 6AV6 /8 | DL92 7- | PCF8s 9 0. Porla E3108. o
aN1132 -] anvas 5. | neaors 4 GBAG  4/6|DLe 8| roFss 1y 5 For SPo5 eto. to oneras ks lid
308 a - | N 36 i p - b with 1d 1
gg{égl‘ :/lﬂ AV T /8 :B’TQZE ola 6BHG 8/8 D;(;((;) 7.8| pergoo  15/- £5.19.6. Carriage 7/6 extra :aacixn f}]':’?
N1a0s  oSlasyes 5| KT278 5 | 6BJ6 18 | Dyas 8/6 | pcPso1 10/ :
INIs0s o |asziz g | Nioa8l o 5/ 6BQ7A  7/8| Lo 8/8 | pCP802  10/- B.S.R
N Bl AUvio 1956 | NKTH03 15/ 6BR7 17 | DY87 7/- | peFsos  15/- .S.R. McDONALD GOLDRING CA
INI3T S| BAVEL 18 NKTs04 12/ | Opivg }g;' g?ggc 12/8 | pCFBOG  13/- MP60 £11.18.0 610 £15.18.0 3850 RTRIDGES ’2
i /-1 Bc107 NKT405 15/- 7 g F 15/- | rcrgos 510 £12.19.0 3 fyar G800 S~ 8
ZNIS0Y 5/ T 28 Nk GBWT  13/8 | EABCB)  6/6 L>/8 L1 D s LONETO-19.0 GEOOE : 10 0
SN1613  4/g | BCIOS gg | NET773 5i- | 6BZ6 8/8 ) PCL82 718 ge 7/6 extra each item z : - e
e ¥ scies 2; o | NETI0430 778 | 604 90 | BAF®2 10 | porss 13- TEAK BASE AND PERSPEX COVER for abov B B any tyve f618 8
oN18B9 /8 | mons 5 | O°° 5- | 4oDs ia;. ggzl 33 | porss  8fe BBR range £3.19.8. Carriage 7/6 above LIl U Rt
2N1803  10/- . - | oalo 5/- o/- | EBC4l 10,8 i . :
aN2147 15;_ gg:‘)g 8/- | oa47 2:_ ?(grq lglﬂ EBCS1 6/6 x}‘:g gfg 3:1‘:2(11 SERIES with plinth and cover and ready SIN.CL%;R EQUIPMENT
5 2 - il 5 " rojec .
EN 3160 ‘353 S ﬁf 0A70 s | eFea 15/;3 gg:so 8- | prioo 117 MP60 £19.10.0 D FRI00 ject Package Offers
Ny o8| Boiwr  se| ot 2 | 6F13 20 83 8/8| pras  11/- Carringe ) £20.190
IN221B B RO 26| oass o wis  B- Ll (26 9/6 rasiaee)iOiglex alenchlitenn
ON9S 0A83 2/8 11/- | EBL21 12/- | p
2N2219  6/8 | BCl14Y 4/- / 6F18 c % PL82 9/-
oN2368  3/8 | BCI6T 3;_ 8:3? 12/; ora 158/0 Egi: igﬁ- rLA3 8- SPECIAL OFFERS
2N2364 4/- =y { (R0 3/- = | L84 e
oA 4. gg::g 318 | oaus ve | #oe 9//8 ECCS0  11/- | prsoo 15¢. CG:rrtra;d SP25 Mk I1l fitted Goldring G800
oN2481  4/- T ;;g 0A200 18 :."}'.50,1, 4/- ggg“' 8/- | pLine 18- pers:efeco\?:f r::doyd‘“, l:’“"th with
- 3 HhJ oG - 3 H . H : w " H
oN2613  70- | BoisaL 4. | OAZ2 - ] eus g/s FCCg: 56 | pya2  11- Brice £35. O UK PRICE £12.10.0. Carr “)‘/t
o266 10,6 | BCigal, 4. | QA0 38 | a5 8/ | Eops 8-l pysa 128 GOLDRING GL69/2 fi T
oNoons 8l | momioi, g | OC19 78 | GKEG - 8- mCFae é; PYRO  8/8 Confcartaidss tormalete uith Cradrin® 1 2 < 20 ampin
2N2u23 3,6 | B - | o 18/8 HLAGT g/ = 2 - | rysL 5 ase and cover, T i R ERLUXE 5 30 amplifier, atereo 60 artt &
aNows 8 EoRn 35 0C22 s;s 6Lb20  g/g | ECFS6 - 2/6) pygy 85- SUR FRICE 6. " 1 P TN R): s D B, G 76 Or with Pad
2N2025  3/8 BCY 52 10/: ek 10/~ 83’17 ?7//0 %gga{; i;;e e 218 o 3"\Pliﬂer.2€e{-;u%glmlgé%mgar;'ujlgo.2 250
2N2926G 2/8 | BOY: | oc24 10/- | esa7 1| sy - | ryae 8/- £21.10.0. Carr. 7/6. Trans? wer supbly,
2N2926Y 2;6 Bg\'::: :;_ 02 78 | 6817 ‘73;_ ECH42  13/- | pygao lo;. TELETON SPECIAL OFFER! m:m Add to any o thi‘::}*‘f:r&erl'; gﬁ_.ag?m
INowswo 28| movas o |90 5= | G 8- Ecnel e rvsor 10 PIE0THOT 50 EHobX R B o) Gl gpenker
2N3058  5/- | BOYa2 " | oces 12/8 pe - [ B v2s 15/- All oihor g FM TUNER £20.19.8. Carr. 7/6.
SR o s 2; 0C29 12/ :;ggz 5/6 | ECL80 9/~ | yous 15;_ fler £2§43‘8°]“&§mg%ﬁs in stock : 2,000 ampli-
2N3056  15/- BOYTL s/: 0C35 10/- U1 128//5 WB LD 6/6 | vso 8/- Carr. 7/6. .Néoteric'a:lfpim:;oglafang“g" £36.
2N3391A  B/- | BCYT2 3/ 0C36 12/8 6V6G 5/- ECL83  12/8 | U'52 8- .0.0. Carr. 7/6.
oN8413  7/8 | BoZIl 0Ci1 5. | 6veer  gg | ECL8S 86 u1el 14
oN3T02 28 7/8 | ooag 8 6X4 5. | EF37TA  8/-| ras1
Eree 17;8 BDI2L  13/- | oqy 3/% 6X5G /8 | EF39 8/- | yoge :;'
Ensoa o | 113//8 ocds 36 | eXiT o8 pro 20 usii 1178 = =
aNETOS 38 | BRI 5/ | ooso 56 | 10E1 18/ | PR llille usol  20/- ) B
ansr0s 3/ -1 ocTo 2/8 op13  11/- | B - | vancso 69 CRI0T AM/FM STE &)
2N3706 41/6 o ?,//? ociL g | lovie 201 BECD 5/- | UAF42 1050 I TH MM TOHING TPAIR. $A1003" SPEAWER e
oN3707 8- | mRi7s e | 0012 9 | 12ATi 5-|Erss 7. uBci ol BTG E g - Dl [l S £
IN3708  3/8 | BFIS0  7/6 | oor 6 | 12au7 5| DEES 6/6 [ UBCBL 8- Total List x'so’,‘;‘,'_"“‘o%'g- Cer/XTAL Input. o ——
oN3toe 208 | BRist e | 007 o- | 12ax7 e f_:ll‘;g‘l' 5/6 | UBF80  7/3 Carr. 12/6. ’ PRICE  £20/18/- o AL e G . |
aN3710  2/6 | BFIgS [elori] 5/- 24V6 [ s 4/8 [ UBrgs  7/- Also available with Garrard TELETON
oNs71l 28 BF:gf g/G 0076 5. | 12BA6  g/6 | EFv2 7/6 | uccss  9/9 Chanwer. Plinth. cowrar:,;:l!(:‘d i‘l?if"i,.é‘;%“"‘ SAQ 203E STEREO
ON3819  7/- | BF185 6$: [oTored 8)- %gg}‘l‘; g;g EF183 8/8 | Uccss 8/. Ready wired. £45. Carr. 20/-. g ge. Poffular solid! state Al am “ﬂA'_‘IPLIFIE_R
NEE0S 7 | uries o (0)878 4- 16405 t ;;](S;i 7- | vCcFso 108 fl;irsenll-copducmrs. Qutput 6pwa${s‘rnfr?rsp01?1‘;:igs
2N 3904 22| #i0s 81 5/- 20D1 9. | EHS 8- | ucH21 11/- AMERI l_xmgneucceramic, tuner and aux. S‘t,e;-e‘ h
IN2005 706 | opae B-Jocsip 4o | 2R 34 BLss  17/8| UCmsz 13/ CAN RECORDING TAPES ?)?nzl;e‘l“r‘;g]wp%(?utput._(kntm]s:Volume.%:lu‘:&:
N3G 706 | BFR 6 | oo s | 20L1 20 | ELs:  10/6| UCHBI  6/8 Bin. 2951, L.P. Acetate /8 | smoinim tront punel. SPEGIAL PHICY 550.
! 6/~ | 0cs4 2001 10/- | EL41 11/- : First grade 3iin. 600ft. T.1’. Mylar im front panel.  SPECIAL PRICE £
2N4068  3/6 | BF225  6)- 5- | sops 1z | JUCLE2 R et Erade o ootk B pastie. . o6 Carr7/(3 B
aNi009 5 | wEvss 016 | oonse  oa | Sops oo EL42 11,8 UCL83 12/ Ay Cin 900, L ook 1B
w01 o] e erefoctial a6 ] §20PS a0 EL8L 10/~ | UF41 10/ tapes. sin. 1200t D Myisr 1)
2N4062  4/8 | BEY /8 | oC189 4. | 2516 7/¢ | EL84 5/- | UFso /8 Brand new  51in.1,200ft. L.P.acetate 12/6
REPIT 3 X13 4/8 | oci70 5/- 2574 8/- | EL85 8/3 | Urss 8/ and 53in. 1,2001t. L.P. Mylar 18/
BEp Rl opiemo o EE G Ml 0| SEIRRONG G
=5 30 8/8 | oC: : 1/8 | EL: - uots for B1ln. 2,400t. T.P. Mylar i
aN4288  3/- | Brx 200 78 | 30C15 i Ll 7- | UL 12 quantities,  7in. L2 39/8
Feioss 316 BRXss wjocwr e | uch | emso 8- |uULss e Pus:LK]e ;7 Tin 18001, 1.1 Secinte 181
2N4200  3/- | mpxss /-1 oc202  12/8 | 30CI8 15/- | EM8I 8/6 | UY4l 8- Over £3 post 1o~ 1.800ft. L.P. Mylar 20/~
oN 4291 3| X86  6/6 | 0C203 718 30F5 17/- | EM84 716 | UY85 8/- paid. 7in. 2,400ft. D.P. Mylar  25/-
oxize 3 | DEXe7 66| 0C204 8- S0FLI  15/- | KM85 11/ | VRIO5/30 5/8 Tz 80D O b Whire | Thib s
UN5354 8 I;;fvfg 5- | 0C205  12/8 30FL12 18/6 | EM87 11/- | VR150/30 5/- TAPE CA Our latest edition giving full details of a
ON5355  B/8 | ppye 5- | ov207  15/- T SSETTES comprehensive range of HI-FI EQUIPMENT
28102 5/ BF;ég 12/8 | oCiT1 1978 ZENER DIODES e so’mﬁ._p:;/%'f’é'};?&,""‘“' COMPONENTS, TEST EQUIPMENT and
28103 78 | wEys1 16 ORPI2  10/- 343(::..“;, 1.5 watt 10 watt CY0— Y0 min, 12/6; 3 for 33/-_ COMMUNICATIONS EQUIPMENT. FREE
28104 76 | peves /- | ORPEO  8/- @3toss) | @it02000 (39 to 1007) o €120—120 min. 15/=; 3 for 43/8. DISCOUNT COUPONS VALUE 10/-. 248
409250 10- | BEvos 4/8 | P346A 5/- = 4/- 5/- asgsette Head Cleaner 11/3 All Post Extra. pages, fully illustrated and detailing thousands
40261 11- | Bex19 13/8 | PL4001 2,9 of items at bargain prices.
40362 12 . 3/6 | PL4002  3/- THYRISTORS HOSIDEN DH-02S STEREQ HEA
BSX20  3/8 D HYD DPHONES
ACI0T 78 PLi003 /3 | 1 AMP S0PIV 5/=; 100PTV 5/8; 200PIV 7 ; i
NCiog s | BSX2L 78| PLavos 38 S0OPIV B1oi 4OUPTY 916, 8 AN SOPTY G Wonderful  value ~ e o
Acizz 5. | BSX76 3/-| PLi005 319 100PTV 7/ 00PIV 8lat 5001V 0/=: 400ETV Hormace ooy o NOW!
BEY26 , 10/-. 5 AMP 100 PIV 11/=; 200PLV 8 nance combined. et .
AC128 5/- { 3/6 | PL4006  4/- | 400PIV 15/—.7 AMP 100PT¥ 11/=; 200PTV 13/=; Adjustable head-
Aciss 3| SR AL DL S00PLY, 14/~ 400PIV 19/6. 10v" AMY R pedunco. 5012000 ONLY
AC176 5/- | BBY28  3/8 | TI843 8/ =; 400PIV 55/=. P b EHbY
- o - ps. Complete wi
AC!187 8/- | B3Y38 4/- | TIR44 2/6 lead and n‘c;‘;ei‘jxctﬂ
AC188 8/- | BEY39  4/6 | TIB45 3/8 TRIACS plug. ONLY 47/8
ACY17  6-|B8Y51  6/8 | TIB46 3/8 8C41A SC41B R P. & P. 2/6. Wi-Figeiity,
100{’;/“; 6A I 6A 200PIV 400 PIV 6A glertronit P&P
SEND SAE FOR FULL LI - £ 2-W O o) s u:spt::;‘;‘:t
LISTS! = u!
DISCOUNTS: S INTEGRATED CIRCUITS = STE?SEC? PiA,DPHONES Totategue 1/6
: en ai
10% on 12+ any one ¢t Lio 99 | A0S 256 | Ym0 g eI e
o ! Y e type Lgé;: 9/9 | CA3011 16/8 | FTH231 10/- 2}in. wooferand a §in. tweeter.
Large quantity discounts on applica- 8L4G3  42/8 | FCHIGI 10;: SRl 11%'6 coutrols.  25-18,000 c.p.a
= e Bp|| e i [GRe G sterco plug. £5/19/6. P. & P.
i 181 10/- | FIYI01  10/- 216
' {—— Seeprevious page ¢ G.W.SMITH & C
o\Afo o. .
(RADIO) LTD e Also see opposite page _>
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPE
ic/s Pass Band. Separate Y1
«0d Y2 amplifiers. Rectangular
Ain. X 4in. C.R.T. Calibrated
triggered sweep from .2 pfsec.
to 100 wmiili-sec. per cin. Free
runuing time base Sth/s-Imefs,
Ruilt-in time base ealibrator aud
wmplitude cabibrator. Supplied
complele with all accessories
and instruction mannal. £87.

Carr. pald.

MARCONI CT4
TF956 AF
ABSORPTION
WATTMETER

¥ p/watt to 6
£20. Carr. 20/-,

watts.

TEII] DECADE RESISTANCE ATTENUATOR
Variablerange 0-111
db. Counections.
Uubalanced T and
Bridge Tmiped-
snce 600 ohuis.
Raunge (0.1 db x
10) + (1 db 10)
+ 10 + 20 + 30

40 db. Freqmncy: DC to 200 KHZ (—3dDb).
Accuraey: 0.05 dh. + indication db x €.01.
Maxin input lesr than 4 watta (50 volts).
Built in 600 Q wd resistance with internalf
external switeh. Brand uew £27/10/-. P. & P. 5/-.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Rie  18200,000 Tz, Sguare 18-50,000 Hz.
P - — Ontput max. +10 dB

_: 10 K ohus). Opera-

| tion interual batteries.
{ Attruclive 2-tone case

‘ ‘ TR in. m 2in
Frice £17.10.0

Carr. 36
b

TE-16A TRANSISTORISED
SIGNAL GENERATOR

6 NRanpges 400 K114-30
MFiZ. An ipnexpensive
instrument forthe handy-
man. Operates on 9v.
battery. Wide easy to
read scale. 800 KItZ
modulation. 53° x 5"
x 3i°. Coinplete with
Instructions and leads.

£7/18/6. PI1 4/-.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high-quality porte
able  instrument  Sine
11z 4o 100 K1z, Mquare
200 Uz to 20 KHz. Qut-
pnut naax, i db (Ho
K hiug).  Operation
/2400 vo ALUL Bize
[ 150 wimn

v

Price £27.10.0
Cirr. Bf-

T.E.40
HIGH SENSITIVITY
A.C. YOLTMETER

10 meg. input 10 ranges:
L01/.03/.1/.3{1/3/10/30/100/300
v. R.M.B. 4 eps.-1.2 Mc/s.
Decibels —40 to +50 dB.
Supplied brand new complete
with leads and instructions.
Overation 230 v. A.C.
£17/10/-. Carr.5/-.

High quality instrument
with 28 ranges.

D.C. volts 1.5-1,500 v.
1.C. volts 1.5-1,500 v.
Resistance up to
nuegnhms
20/240v. A.C. operation.
Coniplete with probe and

instructions £17/10/0. P.

& .6/,
Additional Probes avail
sble; R.F. 35/~ ILV.
42/8.

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fully shrouded
150 W. 47/8, P. & P. 3/6
300 W. 85/-, P. & P. 4/6
500 W. £4/19/8, P. & P. 6/6
l 000 W, £7/5/0, 1. & P. 7/G
1,000 W. £8/19/6, P. & l’ 8/G

27 TOTTEN

THECH
orwv.

PT-34
0/ 15t

Fooa b,

1,000
250/500/
LoV, e, aml el
L Loo/b00 A, doe.
Of100 K 39/8

MODEL TE-200 20,000
OQ.P.V. Murror seale, over-
Inad  protection,
n/)/z"’l'zv/l 000 V.,

20 o
75/= 1" & P.3)-

eg. 62 adb.

0y 1075

MK /6 m.g
£4/17/6. 1. & P

MODELTE-TO.
O3/ LTGO/300/500/ 1200 v.
B0 120/600/1,200 v,
M3 \/ S0/ 40mn AL
KILGOK/1.5M/16 Meg.
£5/10/0 I'. & P 3/~

MODEL TE-80. 20,000 O.P.V.
I/ 100/500/1,000 v, A.C.
TB250/ 300/ L0060 ®s
Al 550 /a30MuA.

20,000 0.1V,

TMK  MODEL

ranges,

{ D
i

mirror seale, H0K
B fVolt AC.
23 5, 2.5, 5, 10, 25
Immv AL

[Vot

l{?sxsl«uce ](7K4
10 MLt Decibels: —20
dB. £8/17/8. P. & P. &/u

TW-50K 46

5
T

D.C. Volts:

il view neter.
0f2
0725/ 12,5/ Ly 50/25011,00075,000
DO D0 A0y LU0 500m A
SIS T TR X OZR/200K [
MEG, OHM. £15 P& P.o5/-.

TE-900 20,000 Q/VOLT GLIANT
MULTIMETER. Mirror scale
and overlomd protection. & in.

2 colour seale,
F10,250/1, 00075000 v. A.C.

!
¥

Ml e h 502) a7

Sensitivity : 50!\ [Yolt D.C,

DO Volts:

3K [Volt AC.
25, .25

: 1 mmV

D.C. Current:

Ranges,
s Polarity

5, 10, 253, bo,

3. 10 atp. Resistance: 2K, 10K, 100K, 1M1,
LIMEG. Dicibels: —20 to | 85 db. £12/10,0.
P P

AYOMETER MOVEMENTS

Bpare tmovenents mr Mx del 8 or 9. (Pitted with

Madel O secabe) or gie for anv
Brand New and Bmul 69/6 I

mltineter.
& P,

270° WIDE ANGLE

ImA METERS

MW -6 6. square £3.19.6

MWI-8 sm..m apnare £4.19.8
Lw Poextri

MULTIMETERS /sr EVERY purpose]

HONOR TRE.10A. 20 kg/Volt
[a0/250/500/2,500 v, D.C,
0/[|m/x<m/l G060 v, AC.

A/2.5 mA/Z50 A DU
U/hh/h meg. ohur, 20 to 22
AR T0-0, 100 il 0,190-0.1 witd.
89/6. P. & I i/-.

O.P.V. Mirrorscal,
Joad protection 0/.t/
mi/:;un/l 200 V.1

AL
H Om\/«mnn/l.uumA
VRK/ROK/RODK {8 1ueg.
2010 1 H3db.
£5/18/8 . & P/

MODEL TE-12. 20,000 O.P.V.
OJ0.G/630f 1207600/ 200

3.000/6,0000 v D CUB6]30 120

BOOJLL200 v ACo OJGOu A

KOG o AL O/ K /GO0K /i Meg.
60 Meg. Q. 50 PR, 2 MFD
£5/18/8. I' & . 3/4.

MODEL 500 30,600 0.P.V,

with  overlowd pmtem "
mirror  scide. Of.5/2.5/10/25
LOD/250{500{ 1,000 . b
Gf2.5]L0f23{ LOOL250/ 500, 1,000

VoAU 0/B0)AR/B0/500 mAL
12 amp. DO 060/K /6 meg,
Goeg . £8/17/8. Post pund.

MODEL TE-90 50,000 0.P.V
Mirror seale, overioad protection.
073/ 12/60/300/600/1,200 v. D.C.
0fB{30 1207300/ 1 200 v, DLC
n{/l,/ml/mm MA. l

16K /160K /1.6/16
—2it to H3 db.
o P

£v10i0

TMK MODEL TW-.
FEATURES KRESE
OVERLUAD BUTTO
20K Q/Volt D.C.

Yolts: 0-0.5 10, 50, 250,

k! HOOV. AL Volt .My B0,
230, 1,000V, DLC, Curu ll( =005,
A00m AL - 1 amp.
0-5K, 50K, G-500K
De h-l 1% y2db,
£11 10,0. .

Sensi
SKQ/VoIL o eer——
e

MODEL A%-100D. 100K 2/Vaolt
5 in., wirror scude. Built-in mieter
protection G/3712/60/ 1207300/ G0
1200 v. e,

0767307120424
O] TOp A B0
02K [200K 20 200M
17 dB. £12/10/0- P.

TMK LAB TERTER

Lo, 000 O.P.V in. Heale
Buzzer 8hort Cireuit Check,
Sensitivity - 100,000 QPY
DO 5 [Velt A DG
Vistte: . . o, 50,
1,000\ . Volts . Lo,
50, 280, L oLunoy. DG
Current: 10, 100;4, 14
10t HBOMIEA B, L amp. Re:
TOOK, HOME OUM B

Dieeibels: 0ot 9 b
mzhunlh Rize 747 6y

uice: 1K, 0K

Plastic $use wit

4. £18/18/0.

Son/6un,
B0/ 500
rent: 24

Resistance,
Meg. Decibels:
57db.
LT

SKYWOOD SW-500
30 K Q/Volu. Mirror
D.C. vohs

06441

A

TR FX
WAG/GO/ G0 AL

TOK Toak L

£7/100.
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MODEL S-260
tieneral Purpose
lhnch \lo\nn‘.lng
Amp..

2 5 Alupv o
5 Amp. .
8 Amyp ..
W Amp ..
12 Amp .
20 Amp

AM CT. RD. LONDON, W.1

3 LISLE STREET, LONDON, W.C.2

34 LISLE ST

EET, LONDON,

W.C.2

311 EDGWARE ROAD, LONDON, W.2

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1

2.5

INPUT 230 VOLTS,

QUTPUT VARIABLE

Special discounts for quality

Tel:
Tel:

[ Ielx.se ulnl pnst 1ge
ALL MODELSY

50/60 CYCLES )
=260 VOLTS

DAY THURSDAY)

www americanradiohistorv com

“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS

Excellent«quality ¢ Low price ¢ Immediate delivery
I MODEL 8-260 B Panel Mounting

1 Amp .. o £510/0
Amp

e
Mg
Ty

o

Te'I: 01-636 3715
01-437 8204
Tel:'01-437 915
01-262 0387
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FLUORESCENT CONTROL KITS
Fach kit comprises seven Items—Choke, 2 tube ends,
starter, starter holder and 2 tube clips, with wiring instruc-
tions. Buitable for normal fluorescent tubes or the new
“'Grolux’’ tubes for fish tanks and indoor plants. Chokes are
super-silent, mostly resin filled. Kit A—15-20 w. 19/6.
Kit B 30-40 w. 19/8. Kit C—80 w. 23/8. Kit E—65 w.
23/8. Kit P for 8ft. 125 w. tube 35/=. Kit MF1 is for 6in.,
9in. and 12in. miniature tubes. 19/8. Kit MF2 for 2lin.
13 w. miniature tube, 20/—. Postage on Kits A and B 4/6
for one or two kits then 4/8 for each two kits ordered.
Kite C, D and E 4/6 on first kit then 3/6 for each kit ordered.
Kit P 6/6 then 4/6 for each kit ordered. Kit MF1 3/6 on first
kit then 3/8 on each two kits ordered.
3 smp 12v. Battery Charger Kit—comprising 230/10 mains
transformer with $ amp secondary and 3 amp rectifier
22/6 plus 4/6 post.
12 volt 1} amp Power Pack. This comprises double-wound
240/240v. mains transformer with fuil wave rectifier and
2000 m.f.d. smoothing. Price 27/6.
12 volt Car Battery Trickle Charger. Made in Japan, this is
very small and neat. Regular use will keep your car battery
in good trim throughout the winter. 8illy price, 25{= plus /6
postage and insurance.
Sonotone Stereo Cartridge. Turnover type, ref. No. 19 T1.
This fits most British plck-ups and is  a really excellent
reproducer. Limited quantity, 19/6.
5 amp 3 pin Sockets. These are always good stock. you never
know when you wili need some. Famous make, brown
bakelite, standard size, 12 for 13/ plus 4/6 post.
Ditto but with switoh. 12 for £1 plus 4/6 post.
18 amp sockets, flush mounting. Bakelite, cream, less
switch. 6 for £1.
Bakelite Panels, many thickuesses. We have just mlgen
delivery of approximately 10 tona of bakelite in varying
thicknesses from 2 in. to a few thou. If 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 & bed for a
motorised unit. Medium thickness l& useful for front panels
of instrument, eto., ete,, Cut to your size price is §/= Ib.
plus 8/ cutting charge plus carriage.
2 amp 3 pin Switched sockets for surface mounting, brown
bakelite. Made by famous maker, 2/ each or 24/~ dozen.
100 Assorted Bilicon Rectitiers G.P. and Switching Diodes.
8mall and very small sizes. A real enip for experimenters,
12/6 per 100.
Mains Suppression Adaptor for preventing mains interference
caused by vacuuin cleaners, razors, sewing machines, ete.,
rated at 4 amps, simply plug this into your 5 amp 3 pin
socket, @/~ each.
5 in. Cathode Ray Tube. 8ylvania type, No. 8E5 J31,
replacement in many scopea and instruments, brand new
snd unused, £8.0.0 plus 10/6 postage and insurance. Mu
Metal shield for this tube, ‘22. 10. 0.
ELECTRIC CLOCK WITH "
15 AMP SWITCH & P
Made by Bmith's, these units are as <4
fitted to many top quality cookers to Y 3
control the oven. The clock is maina N i
driven and frequency controlled so it Aa
18 extremely accurate, The two small
dials enabie switch on and off times to
be accurately set. Ideal for switching
on tape recorders. Offered at only a &
fraction of the regular price—new and unused only, 39/6
less than the value of the clock alone—post and insurance 2/9

MULTI-SPEED MOTOR

Heplacement in many well-known food
mixers. 8ix speeds are available 500,
850 and 1,100 r.p.m. from either or both
of the nylon sockets (where the beaters
of the food mixers normally go) and
8,000, 12,000 & 15,500 r.p.m. (ideal
polishing speeds) from the main drive
shait. This drive shaft is }in. diameter
and approximately lin. long. A further e
point about thie motor is that being 230/240v. AC-DC series
wound its speed may be further controlled with the use
of our Thyrister controller. This is a very powerful and
useful motor size approx. 2in. dia. X Bin. long, mains
230/240v. Price 17/8 plue 4/6 postage and insurance. 12 or
more post free.

Nicad Battery Charger, This plugs into a shaver socket, has
switch for 240 or 115 v. maing, has a charge rate of 7 mA
and 2 slide-in compartments designed to take 120 mAH.
atandard Nicads, but by using washers orrings these charger
can be easily modified to take mercury deaf ald cells, com-
plete with adaptor, 8/86.

Quadruple Recording Tape. On a 3in. spool giving 6001t. of
very good quality tape. Made by a famous compsny for
talking books, especially suitable for message tapes and
portable equipment. Regular price about 3(4- per apool.
Our price, 7/8 or 21/- for 3 spools if ordered together.

8 ohm S8peaker. 5in. round, made by E.M.l. 8uit most
transistor nmplifiers, 14/6 ea.

Heat and Light Lamp 275 watt, internal mirrored, B.C. cap,
16/6 plus 3/6 post & ins.

Grundig Stenoreitor. Portable office dictating machine,
German made and very efficient. We have a few ounly of
these, secondhand but in perfect working order, any not so
would be exchanged. £10 each.

Rechargeable Nicad Battery Packs for thia machine, £3.10
each.

- -

&K

1107.p.m. Geared Motors. This is a powerful 2 pole mains-
operated Induction motor as used in record piayera but much
meore powerful (}in. stack). The gearbox is sealed and the
tinal drive shaft is 1in. long and }in. diameter. Overall size
of motor and gearbox 3 x 3 X 4in. approx., 35/~ each, post
and fus. 4/6.

Mains Operatef Relay. A small size relay but with 3 paire of
10 amp contacts. 12/8 each.

Spot Welders. These comprise step-down transformer,
welding heads, foot switch and auto cut-out. Not many of
these available, price £40 complete plus carriage at cost.
Approx. weight 40lb.

6-way Shorting Switeh, This resembles an ordinary rotary
wave change switch, but the tags instead of being switched
separately, are progressively shorted together. This is
sometimes known as an incremental awitch, 4/8 each.
Buzzer, This is a normal size bakelite buzzer, made for the
G.P.0. so obvlously very good. Ex-equipment but perfect
onder, 4/8 each or 48/- dozen.

Ministure Fluorescent Tubes. These have a dlameter of only
approximately §ln. and are available as follows: %in.—
6 watt, 12in.—8 watt, 21in.—12 watte. All 10/8 each or
@9/~ dozen lots. Control gear for these is available, MF1 for
6 and lzin. tubes and MF2 for 2lin. tubes, 19/8 per set
piuas 8/6 post.

£ speed 12 volt Blowers, Made by Deico 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. 39/8 plua 4/6 p. & p.
Panel Lamp Holders. These require only one hole through
the panel, removeabie glass front and back, uses normal
small M.E.8. bulb, 1/3 each, 12/~ dozen.

Spartan Radio, Long and  medium wave 7 t istor radio,

ERGOTROL UNITS

These units made by the Mullard Group are for
operating and controlling d.c. Motors and equip-
ment from A.C. mains.

Thyriastors are used and these aupply a variable
d.c. resulting in niotor speed control and operating
efficiency far superior to most other methods.

The unlts are contalned in wall mounting
cabinets with front control panel on which are
fuses—push buttons for onfoff and the variabie
thyristor firing control.

4 models are available—all are brand new iu
makers cases:

Mode) 2410 forup to 5 amps  £17.10.0

Model 2411 for up to 10 amps  £27.10.0

Model 2413 for up to 45 amps 0

Model 2415 for up to 80 amps

Note: 2415 is a floor mounting unit.

HORSTMANN “TIME & SET” SWITCH
(A 30 Amp Switch.) Just the thing if you want to come home to a
warin house without it costing you a fortune. You can delay the
switch on time of your electric fires, etc., up to 14 hours from setting
time or you can use the switch to give a booat on period of up to
3 hours. Equally sultabie to control processing. Regular price probably
around £5. 8pecial anip price 29,8. Post and ins. 4/,

FULL Fi 12" LOUDSPEAKER.

This is undoubtedly one of the fineat loudspeakers that we have ever
offered, produced by one of the country’s most famnous makers. It
has a die-cast metal frame and is strongly recommended for Hi-Fi
lead and Rhythin Guitar and public address. Flux Density 11,000
gause—Total Flux 44,000 Maxwells-Power Handling 15 watts R.M.8.
Cone Moulded fibre—Freq. response 30-10,000 c.p.s.—Bpecify 3 or
15 ohms—Mains resonance 6 c.p.s.—Chassis Diam. 12in.-—12fin.,
over mounting lugs—Baffle hole 1liin. Diam.—Mounting holes 4
holes—}in. diam. on pltch circle 113in. diam.—Overall height 5}in
A £6 speaker offered for only £3.19.6 plus 7/6 p. & p. Higher powered
models with equally good specifieation: 12in. 40 watt £8.19.8 plus
8/6 p. & p.; y16in. 25 watt £7.19.6 plus 10/6 p. & p.; 18in. 100 watt
£19.10 plus 30/- p. & p.

STANDARD WAFER SWITCHES

e d aize 1} §Z ilver-plated 8-amp contact,
standard }“ spindle 2 long-—with locking washer and nut.
RS, /
No. of Poles2 wa 4 way b way
1 pole (1] (] a/8
2 poles 8/8 a/8 a/8
3 poles 8/8 8/8 (]
4 poles 8/8 8/6 10/8
5 poles 8/6 10/6 10/6
6 poles /8 10/6 10/
7 poles 8/6 106 14/6
8poles  10/8 10/6 14/8
9 poles  10/6 146 14/8
lopoles  10/8 14/6 18/8
1l poles 10/ 14/6 18/8
12 poles  10/6 14/6 18/8

TANGENTIAL HEATER UNIT

These heater units are the very latest type, most

1 and quiet running. As fitted in Hoover
and blower heaters costing £15 or more. Com-
prises motor, impeller, and two eiements allowing
variable heat switching and with thermal safety
cut-out. Can be fitted into any metalline case or
cabinet. Only need control switch. 1} kW. model
30/68; 2t kW., 58/6; and 3 kW. model 79/6.
Postage and insurance 6/6. Control switch 8/8.

THIS MONTH'S SNIP

HONEYWELL PROGRAMMER
This is a drum type timing device, the drum being callbrated
in equal divisions 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 circuite may be changed per revolution. Drive motor lg
mains operated § reva. per min. Some of the many uses of thia
timer are Machinery control, Boiler firing, Dispensing and Vending
machines, Display lighting animated signs, Signalling etc. Price
from Makers probably over £10 each. 8pecial snip price £5.15
plus 5{- post and ins. Don‘t miss this terrific bargain.

RESETTABLE FUSE

How long does it take you to renew a fuse? Time yourself when next one blowa.
Then reckoning your time at £1 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 switeh.

THYRISTOR LIGHT DIMMERS
Will dim incan tescent lighting up to 600 watts from full brilliance
to out. Buitable to mount on M.K. switch plate, same size and fixing
as standard wall switch, 80 may be fitted in place of this, or
mount on surface. Price complete with control knob 58/8.

INTEGRATED CIRCUITS
A parce] of integrated circuits made by the famous Plessey Company. A once in a letime
offer of Micro-electronlc devicea well below cost of manufacture. The parcei contains 5 ICs
all new and perfect, first grade device definitely not sub-standard or ds. The ICs are
all single silicon chip General Purpose Ampiifiers. Regular price of which ls well over £1
each. Full circuit detalls of the ICs are Included and in addition you will receive a list of
50 different ICs available at bargain prices 5s. upwards with circuits and technical data
of each, Complete parcel only £1 post paid or List and ali 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 onjoff awitch with neon warning light. Supplied complete with 7 feet of heavy
cable. Wired up ready to work, 39/6 less plug; 45/~ with fitted 13 amp plug; 47/8 with fitted
15 amp plug, plus 3/6 P. & 1.

COMPUTER TAPES

2.400ft, of the best magnetic tape money can buy. Made by E.M.I,, Yin.
wide, almosat nnbreakable and on a 10}in. metal computer spocl. Users have
claimed successful results with video as well as sound recordings. 19/6
plus 6/6 post. Cassette to hold spoal 10/- extra.

MAINS TRANSISTOR POWER PACK

Designed to operate ¢ lstor sets and lifl AdJustable output 6 v., 8 v,, 12 v. for up
1o 500 mA (class B working). Takes the place of any of the following batteries: PP1, P13,
PP4, PP6, PP7, PFY and others. Kit comprises: mains mer rectifier, thing and
load resistor, condensers and instructions. Real snip at only 18/8 plus 3/6 postage.
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A.C. Ammeter. These are very useful in the workshop as
they will read very high currents in fact 0-250 amps, but
being moving lron the most useful section of the scale per-
mits accurate readings between B5-50 amps. These are
heautifully made, 3in. dial, made by Bangamo Weston.
Probabie cost from the makers over £10 each. Qur price
59/8. Brand new in makers’ cartona.

Case 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 puil of a
cord it extracts grease, grime and

cooking smelis before they dirty
decorations. Buitable for Kitchens,
bathrooms, factories, changing
rooms, etc., it's 80 quiet it ecan

hardly be heard. Compact, 5¢°
casing with 5}” fan blades. Buitable
wherever it is necessary to move
alr fast. Kit comprises motor, fan
. blades, sheet steel casing, pull
awitch, mains connector, and fixing hrackets. 39/8 plus 6/6
post and ins.

MAINS OPERATED
CONTACTOR
220/240v. 50 cycle solenoid
with laminated core so very
pilent in operation. Closes ¢
circuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2§ x 2 x 2 in.

19/8 each.

Be first this year!
SEED AND PLANT
RAISING
80il heating wire and tranaformer.
Suitable for standard size garden frame.
19/8, post and ins. 5/6.

BLANKET SWITCH
Double pole with neon let into slde 80 lumijnoua
in dark. Ideal for dark room light or for use with
waterproof element—new plastic case. 5/8
each. 3 heat model 7,8.

WATERPROOF HEATING ELEMENT. 20 yards length
70W. 8eli-regulating temperature control. 10/~ post free.

2}kW FAN HEATER

Three position switching to sult
changes In the weather. 8witch up
for full heater (2{kW), switch down
for half heat (14kW), switeh central
blows coid for summer cooling—
adjustable thermostat acts as auto-
control and safety cut-out. Complete
kit £3.15.0. Post and ins, 7/6.

THERMOSTATS
Type “A” 15 amp. for controlling room heaters, green.
houses, airing cupboard. Has spindle fo1 pointer knobs-
Quickly adjustable from 30-80 deg. F. 9/6 plus 1/- post.
8nitable box for wall mounting, 5/=. P. & P. 1/-.
Type “B” 15 amp. This is a 17in. long rod type made by
the famous Bunvic Co. 8pindle adjusts this from 50-550 deg.F.
s Internal acrew alters the setting so this could
be adjustable over 30 deg. to 1000 deg. F,
Buitable for controlling furnace, oven, kiin,
immersion heater or
to make flame-stat
or fire alarm. 8/8
plus 2/6 post and
insurance.
Type “D*. We call this the Ice-stat as it cuts 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/~ is wound round the
pipes. 7/6. P. & P. 1/-.
Type “E”, This is standard refrigerstor thermostat. Spindle
adjustments cover normal refrigerator temperature. /8,
plus 1/- post.
Type “F. (ilass 1 for c: g the t e of
liquid—particularly those in glass tanks, vats or sinks—
thermostat is held (half submerged) by rubber sucker or
wireciip—ideal for fish tanks—d lopers and chemical baths
of all types. Adjustable over range 50 deg. to 150 deg. F.
Price 18/= plus 2/- post and insurance.

3 STAGE PERMEABILITY TUNER
.y This Tuner ie a precision instrument made
* for the famous Radiomobile Car Radio. 1t
isa medium wave tuner (but set of long wave
. colls available as an extra if required) with a
frequency coverage 1620 Kc/s-525 Ke/s and
intended to operate with an LF. value of
l 470 Kc/s. Extremely compact (size only
%" i\‘l!xﬂx{ln. thick) with reduction gear for
fine tuning. 12/8, with circuit of front end
sultable for car radio or as 4 generai purpose tuner for use

with Amplifier.

TELESCOPIC
AERIAL

rd

Rod Thermostats. As normally used Iln water he;ers, 2
lengths 10in. and 18in. 12/8 each.

13 amp Ivory 8dckets, Unswitched, 3/8 each, switched 4/8
each.

15 amp Micro Bwitch. Made by Burgess this ls standard,
15 amp on/off, 2/8 each, 27/- dozen.
R I 1 24 volt and each linp
moves one digit and the instrument is resettable by push
button, ldeal for any counting operations, 19/8.

A New Bervice to Readers. A bulletin bringing news of new
lines, special snips and *‘too few to advertise” lines will be
posted to subscribers during first week of each month.
The bulletin will be called ""Advance Advert News” and
the Bubscription is 12/~ per year. Bubscribers will also
receive our completed 1871 catalogue when thisis published.

For portable, car radio or
itter. Ch plated

six sections extends from 7 to 47in.
Hole in bottom for 6BA screw. 7/8

TOGGLE SWITCH
3 amp 250v. with #xing
ring. 1/ each 15/~ doz

and size approx. 8 %X 4 x 1fin., with larger than average
speaker, better than average tone. Also telescopic aerial for
receiving distant stations. A good set, complete with leather
case and carrying sling, £3.15 each plus 5/- post and ins.
13 Amp Fuses for ing main plugs. Made by (1.E.C. these aru
very good, 5/~ per dozen, 50/- gross.

Where postage is not stated then
orders over £5 are post free. Below £5
add 2/9. S.A.E. with enquiries please,

ELECTRONICS (CROYDON) LTD

Dept. WW, 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon
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BI-PAK

BP0OO
BPO1

BPy2
BPO4
Br1o
BP20
BP30
BP10
BP41

BP42
BP50

BP53

BP60
BP70
BP72
BP73
BP74
BP75
BP76

BP83
BP0
BP92
BP93
Bry4
BPYS
BP9G

Crder No,

Sim.
Type
7T400N
T401IN

7402
7404N
7410N
7420N
T430N
7440N

7441AN

7442N
T450N

7453N

7460N
T470N
7472N
7473N
T474N
7473N
7476N

7483N
T490N
7492N
T493N
7494N
7495N
7496N

74N Beries fully coded, brand

Description

Quad 2-Inpnt NAND GATE

Qnad 2-Input NAND Gate—OPEN
COLLECTOR

Quadruple 2-Input. \OR (xATE
HEX INVERTER ..

Triple 3-Input NAND GATE
Dual 4-Input NAND GATE
Single 8-Inpnt NAND GATE
Dual 4-Input BUFFER GATE

BCD to decimal decoder and NIT
Driver aa

BCD to decimal demde (TTL OIP)

Dual 2-Input NAND/OR/NOT GATE
~—expandable

Expandable 4-Wide 2 Input NAVD/
OR/NOT GATE .

Dual 4-Inpub—e\panduble - -
8ingle JK Flip-Flop—edge triggered
Single Master 8lave JK Flip-Flop . .
Dual Master 8lave JK Fllp-Flop
Dual D Flip-Flop

Quil Bistable Latch

Dual Master Blave Flip- Flop \nth
preset and elear ..

Four Bit Binary Adder

BCD Decade Counter -
Divide by 12 4 Bit binary counter
Divide by 16 4 Bit binary counter. a
Dual Entry 4 Bit 8hift Register

4 Bit Up-Down Shift Register

5 Bit shlft register

new.

BI-PAK=LOW COST I.C’s

BI-PAK Bemiconductors now offer you the largest and most
popular range of 1.C's available at these EXCLUSIVE LOW
PRICES. TTL Digital
Dual in-line plastic 14 and 16 pin packages.

Price and qty. prices

1-24
e/6

é/6
é/6
é/6
é/é
é/e
é/8
é/é

/6
22/6

é/é

8/¢
6/8
9/=
/-
10/~
10/-
11/~

11/-
26/-
22/8
2216
22/8
22/8
22/6
24/=

25-99
5/8

5/8
5/8
5/8
5/8
5/8
5/8
5/8

20/~
20/=

5/8

5/8
5/8
8-
8/-
9/-
/=
10/-

10/~
22/6
20/-
20/~
20/~
20/~
20/~
21/=

100 up
4/8

4/8
4/6
4/8
/6
4/6
4/6
4/8

17/18
12/

4/8

4/8
4/8
7=
ko
8/8
B/8
9/8

9/8
20/~
17/8
17/8
17/
17/
17/6
18/8

Price

Data are available for the above Series o!/Integrnted Circuits in booklet form.
ice 2/6

Mannfacturers”

TTL INTEGRATED CIRCUITS

“Fall outs—out of spec.

PAK No. PAK No.
UICO0 = 5 x 7400N  10/= UIC42 — 5 x 7442N 10/-
UICHT =5 x T40IN 10/-= UIC50 = 5 x 7460N 10/-
UlC2 = 5 x 7402N 10/~ UICHI = 5 x 745IN 10/=
x 7403N  10/= UIC60 =5 x 7460N 10/~
X D
X s
UICI0 = 5 x 7410N 10/= UIC73 =5 x 7473N 10/-
UIC20 =5 x 7420N 10/- UIC74 = 5 x 7474N 10/-
UICH0 — 5 x T440N 10/~ UICT5 — 5 x 7475N 10/~ UICHT —
UIC4l = 5 x 7441AN 10/~ UIC76 = 5 x 7476N 10/~ UICHS =
PAE No. UICXI = 20 x Assorted 74's  30/=

L]
XXX XXX XXX X

devices including functlonal units and
part functional but classed as out of spec. from the manufacturers’ very rigid
specifications, Ideal for learning about I[.C's and experimental work. on testing
some wlll be found perfect.

7480N 10/~
7482N 10/=
7483N 10/=
7486N 10/—
7490N 10/=
7492N 10/—
7493N 10/~
7494N 10/~
7495N 10/-
7496N 10/~

Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICXI.
Every PAK carries our BI-PAK Satiefaction or money back GUARANTEE.

2 OC25 Power Trans. Germ..
4 AC128 Trans. PNI* High Gain
4 ACI27/128 Comp. pair PNP/NPN.

3 0C200 8il. Trans.
2 GET88) Low Noise Germ.
1 AF13Y PNP High Freq. Trans..

Tran

KING OF THE PAKS

VALUE ALL THE WAY

QUALITY-TESTED PAKS Unequalled Value and Quality

mp Silicon Rectlﬁers To

6 Matched Trans. OC. 44/45/31/811) ...... 0/-
el BpatiA M P TR N Py - 8;- SUPER PAK NEW BI-PAK UNTESTED
e 8po rans. - -

5 Bilicon Recte. 3A 100-400 PIV. 10/- SEMICONDUCTORS

2 10 A Silicon Rects. 100 PIV. .. .10/=|

2 OCI 140 Trans. NPN Bwitching. ... .10/=]  gati ED i " k.

119 A SCR 100 PIV. . o 0/ atisfaction GUARANTE in Every Pak, or money bacl

3 8il. Trans. 28303 PN .10/= Pak No.

‘: %00 Mcr/;og“ ’11‘{"{‘“;3‘?;‘1‘1 ?SIY%/” -10/- Ul 120 Giass Sub-min. General Purpose ( Germanium Diodes.. 10/~
3 Zoner €8 % Fo e
4 High Current Trans. 0C42 Envt, U2 60 Mixed Germavium Transistore AF/RF _10/-
2 Power Transistors 1 0C%6 1 OC3 U3 75 Germanium Gold ‘Bonded Diodes sim. 10/-
5 gicli;onTRects. 400 PTV 250mA. .. U4 46 Germanium Transistors like OC8I, AC128 10/-
4 5 Transistors . ..... i~
1 Power Trans. OC20 100V U5 60 200mA Sub-min, 8il. Diodes. ... ... 10/:
10 OA202 Sil. Diodes Bub-min. U650 Bilicon Pianar Transistors NPN aim. B8Y 954, 2N70 10/~
2 Low Noise Trans. NPN 2N929/30 u7 16 Slllcon Rectlﬂerslop-ﬂat 750mA . up. tol OUOV

zlsg"&e'{’?)"m& NPN VCB 100 ZT86. . U8 50 8il. Planar Diodes 250mA OA/200/202

4 0072 Transistors X TH 20 Mixed Volts 1 watt Zener Diodes. . :

4 OC77 Transistors . Tl 25 PNP Biticon Plaunar Transistors TO 5 sim. 2N1132

4 Bil. Rects. 400 PIV 300mA. Ul2 12 Bilicon Rectiflers EPOXY BY126/127.. ...

DR e UI3__30 PNP-NPN sil. istors 0C200 & 28104

2 2N708 Bil. Trans. 300Mc/s NPN | | U4 150 Mixed Silicon nnd Germnanium Diodes.

3 GT31 LF Low Noise Germ Truns. Ul5 25 NPN 8ilicon Planar T istors TO-5 slm 2N697.

6 IN914 8il. Diodes 75 PIV 75mA . “vpe ub to 1000 PIV . -

8 OA95 Germ. Diotles Sub-min. 1 Ulé 10 3-Amp Sl]lcon Rectifiers S.t‘u:l Type up to 1000 PI

3 NN Germ. Trane. NKT773 bqv UI7_ 30 Ger PNP AF T TO like ACY 17-92,_10/-
2 0C22 Power Trans. Germ.. vis 86-Amp 8ilicon Rectifiers BYZ13 Type up to 600 PIV.. 10/~

-Hat ‘'op-Hat up to 1,000 PIV. .

30 Sll _alloy trans.

P‘IP OC"OO 28322....

3 2N1307 PNP 8witching Trans.. U21__ 30 AF. Germanium alloy Tr sistors 2G300 Series & 0CT1

7 CG62H Germ. Diodes Eqvt. OA71. T23 30 MadUs like MAT Beries PNP Transisto

3 AF116 Type Trang. ........... U %

R e, [ B, o7l v s 300Mcfs NPN Silicon Tranaistors 2N708, BSY27 ..

4 8ilicon Rects. 100 PIV 750mA . 0/= U26 30 Fast § Bwnchlng Bilicon Diodes like IN914 Micro-min. .

3 AFI17 Trans... 0/=] U9 Experimenters’ Assortment of Integrated Circuits, untested

7 ggilﬂ Type Trax 0/- Gates, Flip-Flops, Registers, etc., 8 Assorted Peces.... 20/
2 DN B iy rase. 6| T2 107 amp 8CR's T0-5 can up o 60 PIV CRS[E5-670. .. 20/
7 0071 Type Trans.. .. .. 0/- U30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926 . 10/-
2 28701 Bil. Trans. Texas. .. 0/=} '~ T31__ 20 8il. Planar NPN trans. low noise Amp 2N3707 .. 10/-
2 ;{fo‘g“glflgfg ,‘}ﬁ:}‘“ﬁ‘g:ﬁ{}m;{ gj: 32 25 Zener diodes 400mW DO7 case mixed Volts, 5-18. 10/~
1 2N910 NPN 8il. Trans. VCB 100. .. .. .10/= U33 15 Plastic case 1 amp 8ilicon rectifiers 1N 4000 series. 10/~
2 1000 PIV Bil. Rect. 1.5 A R53310 AF..10/~| U34 30 8ii. PNP alloy trans. TO-5 BCY26, 2830274 ; X

3 BBYU5A 8il. Trans. NPN 200Mc/s - 10/= 25 8il. Planar trans, PNP 'I'o‘ié'zmsoo

Plastic TO-5 BCI15-116 ...

T 10/-

Code Nos. mentioned above are given as a gulde to the type of device In

igP(i,T;an‘;-A}nS(”l:)m :;n; ; H}jﬁ 8;— U38_ 20 Fast Bwitching 8il. trans. NPN, 400Mc/s 2N301
LA 8 M BN £ IR -y R
3 Madt's 2 MATIO0! and 1 MATI21 . .. ... 0/~ U39_ 50 RF Germ. PNP truns. 2N1305/5 TO-§
4 OC44 Germ. Trans. AF 0/ 10 Dual trans. 6 lead TO-_5_2N2_060
3 AC127 NI'N (lerm. Trans. ... 10/=
1 2N 3906 8il. PNP Trans. Motorola. ...10/-
2 Bil. Power Rects. BYZ13............ 5=
1 8il. Power Trans. NPN IOUMc/s _ L
TK201A 5f= 20 8il. trans.
2 2N1132 PNP Epitaxial Planar 8il 0/=
3 2N697 Epitaxial Planar Trans. Bi Bi=
4 Germ. Power Trans. Eqvt. OCH 5=
1 Unijunction Trans. 2N2646. .. .. 5/=
2 8il. Trans. 200Mc¢/s 60Vch /TB'K{B-! Bf= the Pak, The devices themselves are norinally uumarked.

20 NKT Trans. AF, RF, VHF, Coded ¥

2 2N2712 8il. Ep xv Planar HF.
8 BY100 Type 8il. Rects

25 8il. and Germ. Trans.

marked, New

FREE own

One 10/~ Pack of your
choice free with
orders valued £4 or over.

FREE

NEW LOW PRICE TESTED S.C.R’s

SIL.RECTS.TESTED

CLUBS,

ANTITIES8 (100 MIN.;

4 20/
WHEN ORDFRING PLEASE MENTION PAK. ORDER NO. IN ALL CABES.
S8CHOOLS & OTHER ORGANISATIONS REQUIRING LARGER
QU. 100 MEN. 8T1 to 8T14; 1,000 MIN. SAl to 8B5)
MAY SUBMIT THEIR OFFERS NOT LATER THAN lst FEBRUARY, 1¢71.

AF239 PNP GERM.

SIEMENS VHF TRAN-

AD161 ~rx
AD162 rx»r

MATCHED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS
OUR LOWEBT PRICE
OF 12/8 PER PAlR
———— e,
HIGH POWER BILI-
CON PLANAR TKAN-
3I8TOR8. TO-3.
FERRANTI ZT1487
NPN

VCB&0 1e8A

fT, 1M/ce
VCE0 Ptot, 70W
VEIBS bFE15-45
PRICE 15/- EACH.

—————————

IN3OS5 Fowa N

OUR PRICE 12/8 EA,

FULL RANGE
ZENER DIODES

(DO-7
Case) 2/8 ea. 1}W (Top-
Hat) 3/8 ea. 10W (80-
10 8tud) 5/= ea. All fully
tested 5% tol. and
marked. Btate voltage
required.

OF

BRAND NEW TEXAS
GERM. TRANSISTORS
Ccded and Guaranteed
Pak No. EQVT.

Tl  82G371A OC71
T2 82G374 O0C738
T3 8 2G3744A
T4 82G381A
T5 8 2G382T
T6 8 2G344A

. PIV 750mA 3A 10A 30A
BRAND NEW. FULL TO MANUFACTURERS’ Price each JA BA L TA 164 A 1 501/= 2/9 4/3 9/6|BISTORS. KF MIXLR
SPECIFICATION 124 25-99 100 up]  (T0-5 (TO-66 (TO-48 (TO-48 1001/3 3/3 4/615/~|&« OBC. UP TO 900
BP709 Operational Amplifier, dual-in-line 14 pin pack- PIV (:::;) 2131) le:f‘;;) i‘"‘.i‘i PIVeach | 201/9 4/~ 4/920/-]|MHZ. USE A8 RE-
age = BN72704 and similar to MIC709 and ZLD70C = 10/8 9/~ Bi= |’ 4/6 B~ 9/6 10/8 2520~ J;:g 2/13 4/8 6/822/-| LA,S_LME.NT FOR
This I8 a high performance ope 1 with high ce differentiald 5~  @/6 10/8 12/8 50 53/~ % 0 2/8 5/8 7/625/- aFl-‘L ?{FIS" 0 1008
inputs and low impedance output. 500 7/_ %8 1176 15/~ 100 88/— g&’ g;s g{— 8/239;: \,}*‘){)To[l;:& gls:gflﬁ:‘
400 9/6 13/8 18/8 200 32/~ | 80 3/8 77/811/~40/~|1.OW PRICE: 1-24 7/8
600 10/8 11/8  15/6 25/= 409 35/= 1i400 5/~ /3 12/8 50/~|each. 25-90 8/9 each.
BI-PAK WAREHOUSE CLEARANCE LU L8 147 18- S0 o0 8O- fizi@ie11/815/-  |io+ 6l cach.
TRIACS
s R 2A POTTED BRIDGE RECTIFIERS. 5 §
Over | Million Semiconductors must be sold. 200V..10/= 600V..15/=  #00v..20}-)VEOM 24 04 o] Ex-equipment
fe o 1 66) 4
Order any or all of these. Bargain “SALE” PAKS DIACS 100 14— 15/ 228/)6 EHLEARDFAILLY
Listed Below “NOW” 200 17/6 20/- 28/- TRANSISTORS
FOR USE WITH TRIACS 400 20/ 24/= 35/=8Large can 4 lead Type.
UNSORTED,UNTESTED/UNCODED/UNBEATABLE VALUR --7/8 each :g‘:olxel "]*“:f‘fl'l’r‘gm;g“' Leads cut short but still
PAK. Price —jusable. Real value at
Order No. yty. Description per PAK g%lggi% U(%I}l:zlgm’rs P SILICOI{“?;IM: 15 for 10/—.
. o Or uac wi rincs
841 150 Germ. Trans PNP Mixed lots. . 0/= I Packed  with semiconductors and com-{BR100 ... ... 7/8 each
842 200 Germ. & 8il. Alloy Trans. PNP 0= ponents. 10 boarls give a g toed
8A3 100 Germ. A.F. Trans. 300mW PNP. 0/= 130 trans. and 30 diodes, LUCAS 35A SIL. RECTS. S8IL. G.P. DIODES
BA4 200 8il. Alloy Low gain ewitching Trans. PNP 0/= 10ur price 10 boards 1o/- plus 2/— P. & P.{Branded. 400  PIV.§300mW 30.. 10/~
845 100 8il. planar plastic trans. PNP 9/~ 11100 boards £3, plus 8/ P Special Price, stud type, [10PTV(Min.) 100, . 30/—
BAG 100 8il. plastic planar trans. NPN. Q= tlying lead. .. .22/8 rach [Sub-Min. s00.. g5
SA7 100 8il. planar Traus. TO5 plastic N /= . Full Tested 1.000.. £0
BAS8 100 8il. planar trans. TO18 plastic NPN 600mW . /= OUAL-IN-LINE LOW PROFILE SOCKETS UNIJUNCTION Iiieal for Organ Builders.
BA9 100 %ﬁ{.opllsal:grtmns plastic NPN med. & high gain.. . O/= 1§14 AND 16 Lead Sockets for nse withfUT46. Eqvt. 2N2646,
) Dual-in-Line Integrated Circuita. . TIB43. E
8B1 200 GERM. Diodes Gen.P............_. ... ... 9= B e B8 Veanny s A000
BB2 200 GERM. Gold Bonded. ... 0/= {|order No. 1-24  25-99 100 upf100 up 4/ TMNMTOR EQVT.
o Sahelinn 8 ([t e 28 % S
i en. iodes m. Df= T8016d6 pin type - reference and equivalen
8B5 300 Bil. & Germ. Mixed Diodes 0i- Chls - B4R HeNonancoN PLANAR | or  Buropean.
The following are all new and Fully Tested Transistor Packs. CADMIUM CELLS JFET’S 3049, 1/10; 100 up, v;g::;c;::r:ngw'm““ to
8T1 50 PNP Trans. Mixed all coded Germ.............. 20/- H% emon wuity v SedBI-PAK. . 15/~each
8T2 40 NPN Germ. To-5 20339 Eqvt. 2N1302 AC127 20/- 2N 3819 ch. Fuliy tes
8T3 40 PNP Germ. AF 2G371B 0C71-75 type 20/- 2 8/6 2N 3820 . and coded TO-18 cuse.
8T4 30 PNP  Germ. VHF-20407L—AF117- . onmo om>61 8/= ea. JMPF105 SILIGON. BIoE . vor
uncoded...................... . 0f = .
8T5 30 PNP Vetal Alloy VHF 800m/cs Trans.. D 1oTAGE RECTIFIERS % GIRO No.
8T6 10 PNP/NPN Assorted Trans. all coded o/~ || PHOTO TRANS, [, ... AP sy 300l aee 7006
8T7 40 D1374 RF Trans. Kqvt. ABY52 OC44/45 /= OCPTL T P A ) Stud Type with R *
8T8 30 2N706 NPN Bwitching 8il. Trans D= yPe 8, Flying Leads. .16/~ cach
STY 30 2N708 NPN 8II Trans.........
sT10 50 BSYu8 NPN Bil. Trans.
8TI11 25 9N3703 PNP 8il. Tm’;:;_. ) Please send all orders direct to our warehouse and despatch department.
8T12 25 TIS48 - 2N2368 NPN 400m/cs. Postage and packing add 1/-. Overseas add extra for Alrmail. Minimum order 10/-. Cash
8Ti3 25 8E/2N3346 NPN TO-18 plastic porrergl 0/- ¥ Cas
BT1 283010 Sil. Alloy Trans. PNP T05. A PRI BY EETURN POSTAL SERVICE

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

T7 8 2G345A
T8 82G378
TY9 8 2G399A
TI0 8 2G417 AF117
All 10/= each pack.

2N2060 NPN SIL. DUAL
TRANS. CODE DI1699
TEXAS. Qur price §/=
each.

D —
120 VCB NIXIE DRIVER
TRANSISTOR. 8im
Bax21 & C407 2N1833
FULLY TESTED AND
CODED NDI20. 1-24
3/8 each. To-5 NPN

26 up 3/- each.

KING OF THE PAKS BI-PAK GUARANTEE SATISFACTION 0R MONEY BACK
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Wireless World, February 1971

7 DLE16 80/- | EOL8G 9/- | EN32 25/- | PC88 11/ | PY82  §/3

DLE1Y 30/- | BECLLBOU LY5L  7/8 | PCY7 8/9 | PY83  7/-

CVan15 10/, DYBG 8= 35/- | kY81 7/=| PCY0O 8/6 | PYD0D 18/6
4 6/- | hys7 8/8 | E¥s 20/~ | RY83 8/8 | PCC84 6/6 { PYS0O 9/8

3 ? DYS02 12/8 | LIF37A 7/- | 1LY84 9/~ | PCC85 8/- | PYS801 9/6

7 KB8CC 12/- | ER39 8/- | KY86  7/- | PCC89 10/6 [ PZ30 10/-

11801F 17/6

P4l 12/8 | pga0 /- | PCCI8910/8 | QP41 400/
V4u44 12, E1820C22/8

4

=

©

]

&
v

EF50 5/— | 1741 g/8 | PCF80  8/9 | QQV02/6
7 4045 10/~ | LBLOF 50/- ; 11780 5/ | PCF86  9)— 5/~
34 90 A BCBY EF80  4/81 pzg1  g/6 | PCF20016/- | QQV03/10
EF86  6/8 | GTEI7S 1I'CrF201 15/6
V4052178 | pAR4u 10/- | B8 5/6 27/6 | PCF80U15/~ | QQV08/20
B Erel  3/8 | ¢ric 57/6 | PCK801 9/9 105/~
17/6 | EF92  2/8 | Gu2o 100/- | PCF802 9/9 | QQVO04/15
3/- | EFu8 15/0 | Gu21 100/~ | PCF80613/- 5/—
i | wpesy s/8 | BIIS3 6/8 | GY6ol 15/- | PCH200 QQV06-40A
2 BC4L 10/ | BEI8H T/ G0 10/- 12/8 -
EBCO0  4/9 | EFBO4 21/- | Gz32  10/- | PCL82  7/9 | QQVO0G/40
ERER0 /8 | EFPE0 10/~ | az3¢ 11/~ | PCL83 10/3 -
6 Lupes 9/- | EH90  7/8 | GZ37 15/- | PCL84 8/8 | QQV5/10
B89 6/6 | EL33 12/8 | He3  18/- | PCL85 9/3 70/
BL2I 12/~ | KL34 10/8 | H1L41DD PCLS6  9/3 | Q870/20 5/8
10/- | EBL31 27/6 | EL36  9/8 13/6 | PD500 29/- | Q875/20 5/6

BCC40 17/6 | EL3R 25 KTS  35/— | PLLNB420/- | Q875/60

110 LCC70 15/- | BL4L 11/~ | KTl 22/6 | PEN45DD 20/-

ECC81  6/- | LL42  11/6 | KT66 30/~ 12/- | Q883/3 7/3

1 5/9 | EL8L 9/- | KT67 45/- | PI'L200 Q892/10 4/-

15 KCCB3  68/3 | L84  4/9 | KTBI(7CH) 14/- | Q895/10 5/8
EL85  7/4 22/6 | PL36  10/8 | Q8108/46

LL86  8/3 | KT88 34/- | PL81 /6 16/-
ELS0 6/3 | KTW6112/6 | ’L82 8/8 | QB1560/15
F82  8/8 | E1LYS /- | KTWé2 PL84 - 8

76 | KCC88  7/8
6/- | BCrso 6/

QvO03-12 us? 20/-
12/- | U1l  13/9
QV04-712/68 | U404 /8

6AN8 10/- | 6LEWGE 30C17 16/-  B66A  15/-
8AQ1  4/- 17/6 | 301’5  17/- | 872A 57/8
6AQ5 G/3 | 6125 22/6 | sUFLL 1§/- | 931A  72/6

QV05-25 9/- | U801 23/6 BARG 8/- | 6Q7G  8/= | 30L16 17/- | 454 5/3
Qv06-20 UABCS80 8/6 8AS7 15/- | 643Q7M 7/8 | 30L17 17/ | 455 3/-
27! UAF42 10/8 6AT6  5/8 | B3G7 8/- | s0r4  22/8 | 2050 17/8
QY3-125 UBC41 9/3 GAUSGT 68J7M  Ti= | 30119 15/~ | 5644 40/-
180/- | UCH42 10/6 | 3324  29/- 20/- | 6SL7GT 8/- | 30PLL 168/- | 56651 73

Rl0 15/- | UCHS81 7?/- | 3B240M 6B4G 20/ | 6SN7GT 5/8 | 30PLI13 18/¢ | 5854 8/~

R17  8/- | UCL82 7/6 110/- | 6BA6  5/- | 6v6G: 4/6 | 3uPLI315/- | 8672 7/
RIS 7/6 | UCLS3 11/6 | 3B241M 6BE6  bj- | 6X4  4/8 | 5516 9/~ | 5687 10—
R19  7/8| UL4l 12/~ 110/- | 61816 9/- | 6X56:  4/6 | 35LGGT 9/~ | 5691  25/-
RG3/1250 | UL84 7/- | 8B28  40/- | 6BJ6  9/= | 7B7  7/6 | 35W4 4/8 | 5694 30/-

120/- | yue 21/- | 3C24  B0/- | GBK4 21/8 | 7C5  22/6 | 35Z4CGT B/6 | 5702 15/-
RGo/s00 | U7 21/- | 4CH 65/- | 6BNE /8 | 705  15/- | 505 8/3 | 5749 10/-

80/~ | yUs  21/- | AD21A 35/- | 6BQ7A 7/~ | 7H7 8/8 | 50CDOG
SIM2  82/8 | Uy41 8/6 | 3129 70/~ | 6BRT 17/- | 78T 45/ 31/~
SIIEI2 £6 | yss 6/8 | 4C32 800/- | 6BRB 12/8 | 7V4 8/6 | 80 718
8130 40/~ | v[,863180/— | 4CX 2501 6837 25/~ | 10F1  14/9 | 85A1 25/~
BI30P 40/- | vp4B 25/- 240/~ | 6BW6 14/6 | 11E3 70/~ | 85a2  7/3
Sl 8/8 | yRi05/30 | $X150A BBW7 13/~ | 12406 10/- | 90AG  45/-
8P51 /6 6/8 95/- | nC4 5= | 12AD6 11/= | 90AV 45/-
BTV280/40 | yR150/39 | 4X150D 6CB8 5/~ | 12AK8 9/6 | 90CL 12/
/- 6/~ 200/~ | 6CDGG 24/- | 12AT6  4/9 | 90CG 25/~
STV280/80 | wsiM 12/ | 4X2508 6CHE  7/8 | 12AT7 6/- | 90CV  25/-
£8 | X H8/100 180/~ | 6CL6  8/6 | 12AU7 5/8 | 15082 11/6
8U215012/8 300/- | 5B/264M 6CW4 13/6 | 12aX7 6/3 | 15083  8/6
BU21504 XR1/8200 37/- | 6D4  15/)- | 12BA6 8/~ | 7054 10/
12/6 120/- | 5B/2656M 6DK6  9/- | 12BE6 6/3 | 723A/B
T41 17/8 | Z66 15/- 37/6 | 6K23 18/~ | 12E1  20/- 120/- | 6062  14/-
TDO3-5 %319 25/- | 5C22 820/- | 6132 2/8 | 12K7GT 7/- | 7254 gdo/- | 6063 /-
10/- | 759  30/- | 5R4GY 10/8 | 61733 19/8 | 19K 801 9/6 | 6064  7/-
TD03-10 Z800 20/~ | UG 5/6 | 635G 4/~ | 12Q7¢T 6/« | 803 35/- | 6065 9/-
110/- | Z801 30/~ | 5V4G 8/ | 6J8 3/8 | 13E1 190/~ | 807 9/- | 6067  10/-
TH41 35/~ | 28030 15/- | 5Y3GT 6/8 | 637 8/- | 204 20/~ | g1) 35/~ | 6072 12/
TZ40  40/- [ 0AZ  8/3 | 674G~ 7/~ | GK6GT 8/ | 24B1 110/~ | g13p84 6080  25/-
_l0B2 6/ |6/30L2 15/- | oo _ | 2524 8/3 Ao | 6111 1278
U19 35/ . : 6K7G  2/- | 2074 160/ . 57
vze  ga | Q43 MBNGAKD B loig Dyp | 22ZSGL 8| avan e | Siva 4
1B3GT 7/3 | 6AKE 12/8 2576GT 8/8 | 92° 7475 14/-
U25 156 | 123 25)- | 6AL5  8/— | 6KBG  8/- | u7M1 726 | 833a  £17 ‘ 9003 9/-
U2s  15/8 | 2C394 140/- | 6An6  3/6 | 6Lec  7/9 | 30015 15/~ | 37 17/8 | voos 278

719 | ECH22 25/- | KL360 24/- 12/68 | L3508 29/- [ Q8150/30
[ ECH35 11/6 | EL820 68/— | M505 600/- | PL509 29/- 8/-
9 KCH42 13/- | BL821  7/6 | M5i3 600/~ | PL802 186/8 | Q8150/36
719 | 5Cii81 69 | EL822 16/- | ME140025/- 20/
cuss 8/6 LELL80 20/- | ME150125/~ Q8150/45
Gl 7/ | EM34 18- ML4 1778 20/~
/8 =1 Emso /6 | N37 17/8 Q8150/80
7/9 | ECLB2 7/- | pMsl 12/8 | N78  19/- 0
25/- + ECL83 10/3 ¢ 1XM84  7/6 | PC86  11/6 Q81209 7/3
BCIOX  2/8 | NKT214 3/- | OA85 2/6 | OC35 10/-
/6 | BClOY 26 | NKT216 7/6 | OA0]  1/8 | OC44  3/8
4/8 | BCYT2 3/6 ) NKT217 8- | OCl6  8/6 | 0C45  3/-
8 ) B/~ | 0 10/ BYloo 8/8 | NKT218 0Cl19 7/8 | OC71 3/~
G415 8/6 | ADIGL 7/6 | BEY50 4/8 22/6 | 020  19/8 | OC72 5/-
ARIIY 6/8 | BFY51 4/~ [ NKT403 0C24 10/~ | OC7T4  6/-
5.1 AFLIG 6 | DDO03 gy 15/~ | 0C25  7/8 | OC75 5/
78 | AFli6  8/8 l GETG7L 5/- | NKT404 0C26 &/- | OCTH 5/—
5/- | AF117  B/-} OET87 5/~ 1 0oC28  12/8 | OC77 8/-
5-| BCIOT 2/8 | NKT211 5/~ | NKET713 6/ 0C29  12/8 | OC78 4/~

Valves tested and relcased to A.R.B. specification U required.

Express postage 9d. per valve.
Over £5 postage frec.
. Tel. 01-769 0199/1649.

BLACKWOOD

ROAD,
[ SEND FOR LIST OF 6,000 TYPES VALVES, TUBES & TRANSISTORS

Manufacturers and Export enquiries welcomed

0C81 5/~ | OCI7L  6/- | 2N403% 3/6 | 3EGL 65/~ | C27A 160/- | ECR30 60/~ | VCR139A
0C8ID 4/- | OC200 7/6 | 2N428; 3/8 | 3117  29/- | cvugo 76/- | ECR3S 60/ 60;-
OCSIM 4/- [ OCP71 19/8 | 2N4280 3/9 | 3011 40/~ | Cvuss 35/~ | 09D 80/~ | VCRALH

0C8IDM3/8 | ORP12 10/~ 5BP1 80/ | cvisg 09G  80/- 80/~
y g 26 85/- G —
8((:::%0 g;_ Z;g Tubes '§(}3‘]l:l 58/= | Cvise7 6ni- | O9L 80/ VOROITS
0083 5~ | 26302  4/8 | 1CPx1 12978 | 2FF7 35/ | cvisss s/~ | VCRIT 45/- | vCR517L
0084 5/— | 2N%055 15/~ | 2aP1 80/~ | 88k 80—} Dyiyg1 €7 | VCRI13860/- 48/~
0C169 4/- | 2N3707 3/- | 3BP1  60/- 88D 200/- E4504/B/16 VCR138A VYCRS17C
0CIT0  5/- | 2N3710 2/6 | 3DP1  40/- | ACR22 80/- 76/- 80/~ a6/~

Open to callers

HALL’ 1 6A WELLFlELD Mon. to Sat., 9 a.m.—5.30 p.m.

Closed Sat., 1—2.30 p.m.

LONDON, S.w.16 Complete range of TV Tubes

available from £4.5.0.

LATEST RELEASE OF
COMMUNICATION RECEIVERS ARS8

NEW and in original cases—A.C. mains input. 110V
in 6 bands 535 Kc/s-32 Mc/s. Output impedance
Complete with crystal filter, noise limiter, B.F.O.,

R.F. & A.F. variable controls. Price £87-50

as above: Fully Recond. by M.O.D. £65 ea., or sec.
ranteed working order) from £45 to £60, carr. £2.

)F VALVES: new, £3-50 a set, post 37p; SPEAKERS:
post 50p. *HEADPHONES: new, £1-25 a pair,
mpedance. Post 25p.

SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil-

5. Price 50p each, post 13p. RF Coils 13 & 145 17 &

ind 27 and 28. Price 63p each. 13p post. By-pass

3034-1, 3 < 0-05 mfd. and M.980344, 3 x0-01 mfd.,

I 13p. Trimmers 95534-502, 2-20 p.f. Box of 3, 50p,

ck Condenser, 3 x4 mfd., 600 v., £2 each, 20p post.
-ansformers 901666-501 £1-37 cach, 20p post.

eiver only.

FOR EXPORT ONLY
BRITISH & AMERICAN
COMMUNICATION EQUIPMENT

VRC.19X Trans-ceiver, 150-170Mc/s, 2 Channel, 20 Watts, Qutput 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. 1I, 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 D036, 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, TRI1985; R'1'1986;
TRI1987 and TRI1998, 100-156 Mc/s. TRC-1 Tx/Rx, Types 1.14 and R.19,
FM 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 tull set of Manuals.

MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq.
85 Kc/s-25Mc/s in 8 ranges. Incremental: 19, at 1Mc/s. Output:
continuously variable 1 microvolt to 1 volt. Output Impedance:
1 microvolt to 100 millivolts, 10 chms 100mV -1 volt - 52.5 ohms.
Internal Modulation: 400c/s sinewave 759, depth. External Modu-
lation: Direct or via internal amplifier. A.C. mains 200/250V,
40-100c/s. Consumption approx. 40 watts. Measurements 29
12} x 10 in. Secondhand condition. £25 cach, carr. £1-50.

TRIPLETT SIGNAL GENERATOR Model 1632: Contains an R.F.
Oscillator calibrated in 10 fundamental bands, covering a freg. 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; O/put Units; and
O/put Multiplier. Slow and Fast motion dial. Price £12-50 very good second-
hand cond.; or £15-50 “as new” cond. Carr. 75p.

2o YA, VIS TS 00000 e
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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 contrcl, Accuracy
+4-10%. Pulse Amplitude—0.5V-100V, Accuracy :-10% continuously variable
in 4 ranges with fine control. Double Pulses; Pre-Pulse; Triggering; Square
Wave O/put; Squaring Amplifier. Input—100-250V, 50-60 c/s. New condition
with Manual, Price: each + £1-25 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. £42-50
each, carr. £2.

0S-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 1Kc/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, 4:0.5% accuracy. Emission—AM, CW, Pulse, O/put Voltage—0.1V-
0.5V, calibrated #2 db accuracy. Modulation—Internal 400, 1000 c/s (0-
909%,). 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 typss £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 c/s. 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. O/put—1 milliwatt max., 0 to —127 db
variable. O/put Impedance—50 ). 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 levetl 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, 4:10% A.C., 50 c/s. Freq.—3650-7300 Mc/s. Internal Transmission—
CW, Pulse, FM. External Transmission—Square Wave, Pulse. Power O/put—
0.2 milliwatts, O/put Attenuator: —7 to —127 dbm, Load—50 Q. 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: O/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 909 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, 4-1.0 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. OQutput — 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
+ £1-25 carr.

SIGNAL GENERATOR TS-419/URM64: Freq. 900-2100 Mc/s. CW or
Pulse emission. Accuracy—freq. & 1%. Power — 2 db. Price: £125 each
+ £1-25 carr.

TELEMETRY AUDIO OSCILLATOR TYPE 200T: (Hewlet: Packard).
Freq.— 250 ¢/s-100 Kc/s. 5 over-lapping bands. High stability. O/put 160 mw
or 10V into 600 (2 Price: £65 ecach + £1-25 carr.

SIGNAL GENERATOR TS-497B/URR: (Boonton). Freq. 2-400 Mc/s in
6 bands. Internal Mod. 400 or 1000 ¢/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.
O/put Voltage 0.1-100,000 microvolts cont. variable. Impedance 50 Q.
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,

-

ROTARY CONVERTERS: Type 8a, 24 v D.C,, 115 v A.C. @ 1.8 amps,
400 ¢/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. ig £il
v.

600 v., 2 for £1. 0-25 mfd, 2Kv, 20p each, post 10p. 0-01 mfd MICA 2-5
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,7£2-50 each.

post 30p.

CONTROL PANEL: 230 v. A.C., 24 v. D.C. @ 2 amps, £2:50 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 Mc/s. Valves 3 x 3C24’s; complete with
filament transformer 230 v. A.C. Mounted in 19in. 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. 77 X 5” X 57. 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 1b,, £17-50 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 1000, 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, £3-50 each, post 37p.

APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., 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% £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 0-75K¢/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. £12-50 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.

each, 25p post.

FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2

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., £8-50 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 M1460-4. (New) £6-50 each, post 25p.

PRD Electronic Inc. Equipment: FREQUENCY METER: Type 587-A,
0-250-1-0 KMC/SEC. (New) £75 each, &ost 63p. FIXED ATTENUATOR;
Type 130c, 2:0-10-0 KMC/SEC. (New) £5 each, post 25p. FIXED ATTENU-
ATOR: Type 1157S-1, (new) £6 each, post 25p.

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,
12 to 10MegQ in 5 Ranges, Indicated on 4in. scale meter. Complete with probe,
excellent condition, £12-50, carr. 75p.

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 w MILL 3-B TRULOCK ROAD, LONDON, N17 0P§
APPOINTMENT ONLY . Phone: 01-808 9213

a7s
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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
Hz. Bass unit flux 16,500 gss. A truly magnificent system.
£25. P.P. 50/-.

12 VOLT H.D. RELAYS (3x2x1 in.). 2 pole change-over
(silver points) 8/- each, p. & p. 1/-
COMPUTER BOARDS
4-0C23; 4-2N1091 ; 4-2G302; 4-0A10. 20/- ea.
8-0C42 (long leads) ; 16-0A47. 7/6 ea.
8-DA11A; 14-0A47. 5/- ea.

N EZ+0 0-40 PCCE5 0-33| PY83 0-28|UL2/14 0-38IN1124 0-53 AF178 088/ GD5 028 OC23 038
EZ4l 043/ PCC88 049 PYS8 034/ ULG  075/2N404 0-18(AFI80 048/GDo 028/ 0C24 038
EZ80 023 PCCS9 0-48 PY301 063/ Ul7  0-35 2N966 0-53| AFIZL 0-70 GD2  0-20/ 0C25 038
EZ8L 0-24| PCCL8Y 0-49| PY500 1-08 U18/20 0-75 2N1756 0-50| AF186 0-55|GD9 020/ 0026 025
EZ90 0-22| PCC8050-84 PY800 0-38|Ul9  173|2N2147 0-85 AF239 0-38 GDI0 0-20/0C28 0-60
o FW4 /goo PCCB06 o-gs PY801 g-ag U2 039 242007 0-23| ASY27 043 GDIL 020 0C29 063
75| PCE800 -84 PZ30 048|U25 065 |2N2369A | ASY28 0-33/GD12 0-20 0C35 032
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 FW4/800 |PCES0 0.30|0QVO310 |U26 059 0-22| ASY29 0-50/GD14 050 0C36  0-43
THE VALVE SPECIALISTS Telephone 01-722-9090 75\ PCF82 0-33 120/ U31  0-30/2N2613 0-39| B1181 0-50|GD15 0-40 OC38 0-43
: GZ30 035 PCF84 0-40|Q875/20 83 | U33  1-48|2N3053 0-33| BA102 045/GD16 0-20/OC4l  0-50
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 6743 GZ32  0-45 PCF86 0-50| Q8160/15 | U35  0-83|2N3121 250/ BALL5 0-14|GETILL 78/ 0Cs2 063
Please forward all mail orders to Littlehampton GZ33 0-70 | PCF87 0-80 0-63(U37  1.75(2N3703 0-19 BA1l6 0-25 GET113 20 OC43 118
N o GZi34 053 PCF2000-67|QVO4/7 63|U45  0-78/2N4709 0-20( BA129 0-13|GETLL6 -40 OC44  0-10
0AZ 030 6BRS 063 6V6G 01818 0°63/90CV  1-68 DK92 0-43 KCHS35 0-20|GZ37 0-75 PCF8000-85| R10  0-75/U47  0-65|2N3866 1.00| BA130 0-10| GETLL8 20 OC45 013
OB2 030 6BS?7 125|6U7G 0-53|19AQ5 0-24|90C1  0:80 DK96 0-37 ECH42 0-84 | HABCS0 45 PCF8010-35|R11  0-98|U49 - 059 |2N3988 0-50 BCY10 0-45 GETI19 20 0C46 0-15
OZi 023 6BWG 0.72|6V6GT 0-33|19H1 2-00|150B2 0-58 DL33 0-35 ECHS1 0-28| HL13C 0-20 PCF8020-45R16  175|U50  0-28|28323 050/ BCY12 0-50| GET573 38 0C65 113
1A3 093 4BWT 085 6X4 022 20Dl 0-85150C2 0-30 DL35 0-24|BCHB83 0-40| HL23DD-40 | PCF8050-64| R17  0-88/U76  0-24|AAI19 0-15| BCY33 0-20| GET5870-43 0070  0°13
145  0.25|6C4 025 6X5GT 0-25,20D4 1-02(301 100 DLy2 0-29 ECHS+ 0-38| HL41DD-98 | PCF8060-64 K18 050 U78  0-22| 4A120 0-15| BCY34 0-23|GET872 -85 OC71 013
1ATGT 0-37/6C6  0-19|6Y6G  055/20F2 0-70/302  0-83| DLo4 0-32| ECL80 0-35| HL42DD 50  PCF8080-73| R13  0-33(U107 092!AA129 0-15|BCY38 0-23|GET873 15/ 0C72  0-13
1G5 o-24|6Ce  0-73|6Y7G 083|20L1 088|303 078 DL9s 0-37 ECL82 033 HN309 1-37| PCF8I2 075 R20  0-59|UL53  038(AAZ13 0-18| BCY3y 0-25 GETS82 -50/0C74 023
1D5  0-38/6C12 0-26|7B6  0-58/20P1 0-88/305 083 DM70 0-30 ECL83 0-52| HVR2 0-53| PCH200 -62|R52  0-38|Ulvi 0-63|AC107 0-15|BCL07 0-13|GET887 23/0C75 013
1DG  0.48/6C17 063/ 7B7  0-35(20P3 0-90/306  0-65 DM7L 038 ECL84 0-60| HVR2A -53/ PCL82 0-37 | RG1/240A (U192  0-27|AC113 0-25/BCL08 013/ GET889 -23/0C76 015
IFD1  0-35 6CDGG 116|7C6  0-30(20Ps 093(807 059 DW4/350 |ECL85 0:55/1w3  0-38|PCL83 0-5 198/ U193 0-34|AC114 0-40|BCLI3 0-25 GET890 -23/ OC77 0-27
1FD9 022[6CHG 038(7F8 063 20P5  1-00/956 010 0-38| ECL86 0-40|1w4/350 |PCL84 0-38| RK34 038/ U251 0-73|AC127 0-20|BCl15> 015 GETS96 23/ 0C78 0-15
166 030/6CL6 0-43|7H7  0-28/25A6G 0.29|1821 053/ DY86/70-29 EF22 0-6: -38| PCL86 0-43|8P13C 083/ U281 0-40({ACI28 0-20| BCl116 0-25| GET897 -23 OC78D 0-15
IH5GT 0-35 6CW4 0-63 7R7  0-6525L6G 029(5763 060 DY802 0-48 EF36 033|[W4/500 |PCL8B 0-75|8P42 075/ U282 040 ACI54 025/ BCL18 0-23| GET898 23 0C79 0-40
1L4  013|6D3 038|7v7 025 25Y5 0-38(6060 0-30| ESOF 120 EF37A 0-35 ‘38| PCL500 078 |8P61  0-33| U201  0-50|AC156 0-20| BCZI1 0-38| GEX13 0-18 OCBL  0-13
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GBR7 078/6ULGT 0-60/ 14H7 0-48/90CG 1-70/DK9l 028 |ECH21 0-63/EZ35 0-25' PCC84 0-32| 0.07p post paiil. No enquiries answered unless 8.A.E. is enclosed for reply.
ORGAN DIVIDER BOARDS, built to high = LIQUID LEVEL DETECTOR. Detects even mildly conduc-
industrial/computer standards. 5 octave set £15, HIGH SPEED M tive liquids, i.e. ether, etc. N.O./N.C. Contacts fails to safe.
" N N R AGNETIC A
complete with connection data and oscillator details. COUNTERS (4x1x1 in) 4 digit / £10. S.A.E. literature.
COPPER LAMINATE PRINTED CIRCUIT 24/48v. (state which), 6/6 ea. P.P
BOARD , /- ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. AC.
84 x54x1/16 in. 2/6 sheet, 5 for 10/- 85/- ea. P.P. 5/-.
11x64x1/16 in. 3/- sheet, 4 for 10/- QUARTERLY ELECTRIC CHECK METERS, 40 amp
11x9x1/16 in. 4/- sheet, 3 for 10/- 240v. A.C., 20/- ea P.P. 5/-.
Offcut pack (smallest 4x2 in.) 10/- 300 sq. in. “LON LIFE’* ELECTROLYTICS (screw terminal
LEVEL METERS (14 x % in.) 200 micro-amp. Made in 25‘030 u.f. 40v. (4} x 2% in.). 20/- ea. p_(p_ 2/6. al)
Germany. 15/- each. 10,000 u.f. 75v. (43 x 2} in)) 17/6 ea. PP, 2/6.
RADIATION MONITORING EQUIPMENT. Port- MICROAMMETERS (4-in. sq. Weston). 25-0-25 micro- 3,150 u.f. 40v. (43 x1% in.). 15/- ea. P.P. 2/6.
able and bench modeis (brand new) S.a.e literature. amps. 45/-. P.P. 5/-. EXECUTIVE “SIXTY’ AMPLIFIER. (60 w. r.m.s. into
KLYSTRON POWER SUPPLY (Solartron AS562). RELAYS H.D. 2 pole 3 way 10 amp. contacts. 12v.w. 7/6 es. 8 ohm.) British designed and built. True hi-fi performance
£40. Carr. 50/- LIGHTWEIGHT RELAYS (with dust-proof covers) Lo e O et K Mie Crymar Cormiey
- . “ 4 ¢/ 24v. 500 oh & P L mixed inputs. High-Low impedance. Mic. Crystal-Ceramic-
KLYSTRON POWER SUPPLY (Elliott PKU1). £100 QB G A% ohm. 7/6 ea. Magnetic Cartridge, or aux. equipment. £55. P.P. 50/~
120 AMP. AUTO TRANSFORMERS. 190-270v. P%inlﬁth/lIoC()”h; &c\‘l\vlr’iArgll\.I/’I‘i::'r‘o?nEete-r”GGas'eB‘?aum'llJuzsrgad: S.a.e. literature.
d every 5 volts). £50 ea. (Carr. by g uge Type B
:2;1/2;1(:30)& 1,220 pt. £10 ea. Type 2 9.5 pi-11.5 pf. £6 ea.
¢l ) POT CORES LA1/LA2/LA3. 10/- ea. TELEPHONE DIALS (New) 20/- ea.
801A SIGNAL GENERATOR. 10-300 mc/s in . .
71 WAY PLUG & SOCKET (Painton Series 153). Gold g o
4 bands. Ext. 50 ¢/s-10 Kc/s. Output 200 m/v plated contacts with hood & retaining clips. 30/- pair RELAVSY(S B ORS000P Tl vpes JB8 and
£50 ea. P.P. 25/-. 9 e X new from 7/6 each. 10 up quotations only
50 WAY PLUG & SOCKET (U.C.L. miniature). Gold plated § TELEPHONE EXTENSION CABLE (ex.
contacts 20/- pair. 34 way version 15/- pair. G.P.0.) 3 core/cream p.v.c. 100 yd. coil 40/-

200 vd. 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 (12 in.) 2/«
ea. £1 per doz.

E.M.l. 13x8 in. with two tweeters and cross-over. 8 or Bargain pack of 5 boards. Components too varied to
15 ohm. 75/-. P.P. 5/-. enumerate. At least 100 transistors and diodes £2 lot.
“E.M.1.* 13 x 8in. Bass Unit. 10 watts 3-8-15 ohm models
50/- each. P.P. 5/-.
E.M.I.* 6% in. Rd. 10 watt woofers. 8 ohm. 30/- ea
P.P.2/6. TRANSFORMERS
“FANE’ 12 in. 20 watt. 15 ohm. (122/10A.) With integral L.T. TRANSFORMERS (shrouded). Prim. 200/250v.

tweeter. £6 ea. P.P. 7/6.

SPEAKER SYSTEM (20x10x10 in.) Made to Spec.
from 2 in. board. Finished in black leathercloth. 13 x8 in.
speaker with twin tweeters complete with ““X-over”
50 Hz. to 20,000 Hz. £7 10s. P.P. 10/-.

EXTRACTOR FANS/BLOWERS

“AIRMAX” 7% in. FAN. In aluminium diecast housing
(9in.). 240v. Brand new. £410s. P.P. 10/-.

*PLANNAIR’' 5} In. FAN. (Type 5 PL 121-122.) Diecast
housing. 240v. Brand new. £6, P.P.10/-.

“SOLARTRON' TANGENTIAL BLOWERS. Overall size
16 x52 x 3% in. Air outlet 12x1% 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.

Sec. 20/40/60v. 2 amp. 42/6. P.P. 7/6.

L.T. TRANSFORMERS. Piim. 200/250v. Sec. 20/40v.
1.5 amp. 30/-. P.P. 5/-.

“ADVANCE’ CONSTANT VOLTAGE. Prim. 190/250v.
4+ 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.

SUB-MINIATURE REED RELAYS (1lin.xZ}in.). Weight
1 oz. 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.LV 1 amp. (§xix3§ 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. (Siemans-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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BlI'PRE-PAK

FULLY TESTED AND MARKED
AC107 15p QCc170 23p
AC126 13p 0C171 23p
AC127 17p 0Cc200 25p
AC128 13p 0c201 25p
AC176 25p  2G301 13p
ACY17 15p 2G303 13p
BC154 25p 2N711 50p
BC171=BC107 13p 2N1302-3 20p
BC172=8C108 13p 2N1304-5 25p
BF 194 15p 2N1306-7 30p
BF274 15p 2N1308-9 35p
AF239 37p 2N3819FE.T
AF1886 37p Power
AF139 37p Transistors
BFYS0 20p 0Cc36
BSY25 37p AD149
BSY26 13p 25034
BSY27 13p  2N2287
BSY28B 13p 2N3055
BSY29 13p Diodes
BSY95A 13p QC20
ocan 13p oc23
0C44 13p oCc25
ocas 13p oc2e
oc71 13p oczs
0C72 13p 0C35
QcC73 17p AAY42
ocs 13p 0A95
oc810 13p OA79
0C139 13p oag1
QcC140 17p IN914

FRE

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 50p WITH ORDERS
OVER £4

OUR VERY POPULAR 3
FULLY TESTED & GU

LIMITED
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
Reststors, Coils and tuning condensers, etc. Although thesc
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.

NEW TESTED & GUARANTEED PAKS

1N4007 Sil. Rec. Diodes. 1.000 P.LV.
{ amp. Plasuc

50p

B79

REED SWITCHES MIXED

B81 TYPES LARGE & SMALL

5 SP5 LIGHT SENSITIVE CELLS

B89 LIGHT RES. 400 Q DARK 1 M @

NPN SIL. TRANS. A06=BSX20U,
2N2369. 500MHz, 360mW

GET113 TRANS. EQUIV. TO

B93 ACY17-21 PNP GERM.

'2N3136 PNP SIL. TRANS TO—18
HPE100-300 IC, 600mA, 200MHz

4
1
2
Bo2 4
5
5

COLOUR T.V. LINE OUTPUT
TRANSFORMERS.

Designed to give 25 K.V. when used with PL509 and PYS00
valves. As removed from colour receivers at the factore
ONLY f1 each

post and packing 23p

XB112 & XB102 EQUIV. TO AC126
AC156. 0C81/2, OC71/2. NKT271
ETC

MIXED CAPACITORS, POST & PACKING 13p
APPROX QUANTITY COUNTED BY WEIGHT

SPECIAL LINE

1 AMP. Bridge rectifiers
100 PIV.=25p

4" Square

400 PIV.=33p 800 PIV.=40p

MIXED RESISTORS, POST & PACKING 10p
APPROX. QUANTITY CDUNTED BY WEIGHT

WIREWOUND RESISTORS MIXED
TYPES & VALUES, POSTAGE 7p

13p
Complementary Set. PAIR
NPN/PNP Germ. Trans.

BY127 Silicon Recs. 1000 P.LV. 1 amp
Plastic. Replaces the BY100

BUMPER BUNDLES
These parcels contain all types. of surplus lectronic
components, printed  panels, switches, potentiometers,
wansistors and diodes, etc

2 LBS IN WEIGHT FOR £1

Post and packing 23p -

TRANSISTORS
RANTEED

TYPE “B"

PNP Silicen
PLASTIC ENCAPSULATION,
low voltage but good
gain, these are of the
2N3702/3 and
2N4059/62 range.

TYPE A"
PNP Silicon
alloy, metal T0-5 can.
28300 type, direct
replacement for the
0C200/203 range

-

TYPE “'D”
NPN Silicon planar

PLASTIC TO-18 CASE.
Audio preamplifier or
500 mV output stage,

of the BC113/4/5.

range,

TYPE “E”
PNP Germanium
AF OR RF
please state on order
Fully marked and tested

NEW UNMARKED UNTESTED PAKS

Dual Trans. Matched O/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 OA200, 0A202

Sil. Diodes sub. min.
IN914 and IN9 16 types

Sil. Trans. NPN. PNP. equiv. to
0C200/1. 2N706A, BSY95A, etc.

7 watt Xener Diodes
Mixed Voltages

250mW. Zener Diodes
DO-7 Min. Glass Type

Mixed volts, 1} watt Zeners.
Top hat type

High quaiity Germ. Diodes
Min. glass type

Top Hat Silicon Rectifiers,
750mA. Mixed volts

Experimenters’ Pak of Integrated
Circuits. Data supptied

50p
50p

BY126/7 Type Silicon Rectifiers.
1 amp plastic. Mixed voits

LT

OCP71 LIGHT SENSITIVE
PHOTOTRANSISTORS

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.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK’, This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accurate rev.
ter f .
counter for any car each
fREE CATALOGUE AND LISTS
or: =
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

f1

DEPT. B, 222-224 WEST RUAD,WESTCLIFF-UN-SEA,ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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ELECTROVALUE

EVERYTHING BRAND NEW TO SPEC - LARGE STOCKS - NO SURPLUS

BARGAINS IN NEW SEMI-CONDUGTORS

MANY AT NEW REDUCED PRICES - ALL POWER TYPES WITH FREE INSULATING SETS

PEAK SOUND PRODUCTS

] ENGLEFIELD
1212
AMPLIFIER

Stereo amplifier in modular kit forfn 12 watts RMS
channel into 150 £38/9/—;
Cabinet kit only £6. 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 15Q2 59RMI09
speaker unit. Kit £13/12/-
nett; built £19/8/6 nett.

per

IN9 14 13 | 2N3707 2/6 | 40602 9/6 BCI48 3- | BSX20 3/9
IN3754 4/- | 2N3708 26 | ACIO7 14/6 BCI49 3~ | BYl64 t0/-
IN4148 19 | 2N3709 2/6 | ACI26 4/~ BCI53 7/- | BY238 3/6
1N5054 4/~ | 2N3710 2/6 | ACI27 4)- BCI54 76 | ClosBI 14/6
15940 /- | 2N37H 2/6 | ACI28 6/— BCI57 3/9
2N696 3/6 | 2N3731 24/~ | ACI76 6/ BC158 36 | MCl40 5/-
2N697 3/6 | 2N3794 3- | ACY22 4/6 BC159 39 M1480 21/-
2N706 2/9 2N3819 7/- ACY40 4)- BCI67 2/6 Ml481 27/~
2N113) 63 | 2N3820  12/- | ADI40 19/— BCI68 2/3 Ml491 30/~
2N1132 6/6 | 2N3904 7/6 ADI42 14/3 BCI69 2/6 MPF102 7/6
2N1302 4/~ | 2N3906 7/6 | AD149 12/ BCI77 6/3 NKT403  15/6
2N1303 4/~ | 2N4058 4/- ADI61/ADI62 BCI78 58 | NKT405 15/~
2N1304 4/6 | 2N4059 4/~ (matched) 14/— BCI79 8- | oasa7 /9
2N1305 4/6 | 2N4060 4~ | AFIl4 /- BCI82L 2/6 | Sa90 13
2N1613 6/- | 2N406i 4/- | AFIIS 7/- BCI83L 23 | Sasr 13
PINTHAT 7- | 2N4062 4/3 | AFll6 6/6 BCI84L 2/6 | Sass 13
2IN2I47  19/- | 2N4284 3~ | AFLIZ 6/6 BC186 8/6 | Oa99 3~
IN2218 9/3 | 2N4286 3/- AF124 7/6 BC2I2L 5 | o200 1
IN2270  12/9 | 2N4289 3/~ | AFI27 7)- BC213L 5- | o202 2
2N2483 &3 | 2N4291 3/- | AFI39 9/6 BC2I4L 53 | Seni 506
2N2484 9/6 | 2N4292 3- | AFI80 18/6 BCY70 4/-
2N2646 10/9 | 2N4410 4/9 AF239 9/9 BDI2I 21/- | TIP3IA 16/-
2N2904 /- 2N5062 12/3 ASY26 6/6 BDI23 21/- TIP32A 20/
2N2924 4/- | 2N5i63 5~ | ASY27 8/3 BDI24 20— | TIS43 10/6
2N2925 4/6 | 2N5192 25/~ | ASY28 6/6 BFI67 8/6 | ZTX300 3/6
2N2926 2/3 | 2N5195  28/3 85041 15/- BF178 10/6 | ZTX30I 3/6
2N3053 5/6 | 2N5457 9/9 BAI02 6/~ BF(80 12/- | ZTX302  4/6
2N3054  14/3 | 2N5458 9/9 BAIIS 4)- BFI94 7- | ZTX303 4/6
2N3055 15— | 2N5459 9/9 BAI30BA  4/6 BFI95 7/6 | ZTX304 6/9
2N3325  10/9 | 40250 14/3 BAI56 4/- BFX219 63 | ZTX500 5/—
2IN3663  11/6 | 40361 12/6 | BCIO7 2/9 BFX84 5/9 | ZTX50! 5/—
IN3702 2/6 | 40362 16/- | BCIO8 2/6 BFX85 7~ | ZTX502 6/—
2N3703 2/6 | 40406 16/3 BCI09 2/9 BFX87 5/9 | ZTX503 5/—
2N3704 2/6 | 40408 14/6 | BCI25 11 BFX88 53 | ZTX504  12/-
2N3705 2/6 | 40430 37/- | BCI26 /- BFY50 46 | ZTX530 5/5
2N3706 2/6 | 40512 39/~ | BCl47 3/- BFYS| 4- | ZTX53I 8/9
Code Power Tolerance Range Values 109 10 to 99 100 up
available (see note below).
c 1/20W 59 820-220KQ EI2 18 16 15
c 1/8W 59, 4-702-330K 2 E24 25 2 175
c 1/4W 10%, 470-10MQ EI2 25 2 175
c 12w 9 470-10MQ E24 3 25 225
C W 109, 470-10MQ EI2 é 5 45
MO 12W 2% 100-1MQ E24 9 7
WWwW I'W 10% 4 1/20Q2 0-2202-39Q El2 1/6 all quantities
WW 3w 5% 120-10KQ EI2 1/6 all quantities
WW 7w 56 120-10K(} EI2 1/9 all quantities

Codes: C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultra low noise.

WW= wire wound, Plessey.

Prices are in pence each for quantities
of the same ohmic value and power
rating. NOT mixed values. (lgnore
fractions of one penny on resistor order.)

MAINLINE AMPLIFIER KITS

RCA/SGS designed main amplifier kits. Input sensitivity 500—
700mY for full output into 8.

Power Kit price Suitable unreg.
including components power supply kit

12w 168/~ nett 92/~

25W 190/~ nett N/A

40W 210/- nett 115/1

70W 252/~ nett 138/10

30 WATT BAILEY AMPLIFIER PARTS
Sensitivity | -2V for full output into 8(2.

Transistors and PCB for one channel £7/5/6

Transistors and PCBs for two channels £14/11/-

Capacitors and resistors (metal oxide), 40/~ per channel.
Complete unregulated power supply pack, £4/15/—

Values:

ElI2 denotes series: 10, 12, 15, 18, 22, 27, 33, 39,
47, 56, 68, B2 and their decades.

E24 denotes series: as E12 plus |1, 3, 16, 20, 24,

TYGAN SPEAKER MATERIAL
7 designs, 36 X 27 in. sheets, 31/6 sheet.
Pattern book, S.A.E. plus 6d. stamp.

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.

30, 36, 43, 51, 62, 75, 91 and their decades.

ZENER DIODES 59% full range E24 values:
400mW: 27V to 30V, 3/9 each; | W: 6-8Y to 82V,
9/~ each; 1-5W: 4:7V to 75V, 12/~ each.

MULLARD polyester €280 series

250V 20%: 0-01, 0-022, 0-033, 0-047 8d. each;
0-068, 01, 9d. each; 0O-15 1ld., 0-22, I/
10%: 0-33, 1/5; 0-47, 1/8; 0-68, 2/3; IpF, 2/9;
|1-5uF, 4/2; 2-2uF, 4/9

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.

Clip to increase |-5W rating to 3 watts (type
266F), 9d.

CARBON TRACK POTENTIOMETERS,
long spindles. Double wiper ensures minimum
noise level.

Single gang linear 220Q2 to 2-2M(Q, 2/6; Single gang
log, 47K to 2-2M(2,. 2/6; Dual gang linear,
4.7k) to 2-2M(2, 8/6; Dual gang log, 47K to
2-2M(Q), 8/6; Log/antilog, 10K, 47K, IM(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: 100Q,
22042, 47002, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K,

MULLARD SUB-MIN ELECTROLYTICS
C426 range, axial lead .. ol .. /3 each
Valves (1tF/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; 6-4/25; 8/4; 8/40; 10/2-5;
10/16; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6-4;
25/25; 32/4; 32/10; 32/40; 32/64; 40/16; 40/2-5;
50/6-4; 50/25; 50/40; 64/4; 64/10; 80/2-5; 80/16;
80/25; 100/6-4; 125/4; 125/10; 125/16; 160/2.5;
200/2-;; 200/10; 250/4, 320/2'5; 320/6-4; 400/4;
500/2-5.

$-DeCs PUT AN END TO BIRDS NESTING

Components just plug in—saves time—allows re-use of com-
ponents. $-Dec (70 points), 20/-.

Complete T-Dec, may be temperature-cycled (208 points), 50/-.
Also p-Decs and IC carriers.

LARGE CAPACITORS

High ripple current types: 1000/25, 5/6; 1000/50,
8/2; 1000/100, $6/3; 2000/25, 7/4; 2000/50, 11/4;
2000/100, 28/9; 2500/64, I5/5; 2500/70, 19/6;
5000/25, 12/6; 5000/50, 21/11; 5000/100, $8/3;
10000/15, 17/=; 10000/25, 24/6; 10000/50, 44/-;
10000/70, 61/-.

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; 500/25, 3/9; 500/50, 4/6; 1000/25, 4/-; 100050, 6/
2000/25, 6/-.

SMALL ELECTROLYTICS

Axial leads: 4-7/10, 4-7/25, 5/50, |/- 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.

220K, 470K, IM, 2M2, 5M, IOMQ. Vertical or
horizontal mounting, |/~ each.

COLVERN 3 watt Wire-wound Potentiometers.
1002, 152, 25€2, 5042, 100€2, 2500}, 5002, {K, I-5K,

COMPONENT DISCOUNTS

10%, on orders for components for £5 or more.
15%, on orders for components for £15 or more.
(No discount on nett items.)

2:5K, 5K, 10K, 15K, 25K, 50K, §/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: [6-22 SWG only 7/6.

POSTAGE AMND PACKING

Free on orders over £2.

Please add 1/6 if order is under £2.

Overseas orders welcome: carriage and insurance
charged at cost.

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

www americanradiohistorv com
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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 @ 6 watts, fully shr uded.
35/-. P. & P. 6/6. Pri 20,000 0 CT. 10-60 cycles I95 M/A
D.C. per half. Sec tapped 10, 20, 30, 40 0. 25/-. P. & P. 5/-.

HEAVY DUTY LT TRANSFORMERS
By famous maker. Fully Tropicalised. Pri tapped 100,
|To. 120, 200, 220, 240v. E.S. Three Separate Secondies
27v. 9a., 9v. 9a., Jv. 9a. Plus 17-0-17v. 0-25a and I7v.
025a. Table Top Connections. 79/6. Carr. 10/6.

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01-723-7851 0i-262-5125

Samson's

PARMEKO C CORE TRANSFORMERS
Pri. tapped 110-200-240v. Sec. | 250v. 197, m/a. Sec. 2
161v. 110 mfa. Sec. 3 I52v. 76 m/a. Sec. 4 24v. 25 m/a.
Sec. 5 28v. 0-4a. Sec.6 6'4v. 6-2a. 6-3v. 3-25a. 6:3v. | 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. 5/-.
Sac. 9-10v. 052, 6:3v. 352, 6:3v. |-2a. 19/6 P. & P. 4/-.
Sec. 400-0-400v. 150 m/a, 50/- P. & P.7/6.
Sec. 350-0-350v. 100 m/a. 3-8-12-18v. 5a. £3.19.6 P. & P.8/6.
Sec. 6-3v. CT 5a. 6:3v. |2a. 6-3v. 1:22. 27/6 P. & P. 5/-.
Sec. 6:3v. I-8a. 6:3v. la. 6:3v. la. 17/6 P. & P. 3/6.
Sec. 29-5-32-5v. 32/6 P. & P. 5/-.
Sec. 4v. 0-5a. four times. 15/- P. & P. 3/6
Sec. 6-3v. CT 0-6a. 6:3v. 0-6a. 12/6 P. & P. 3/6.

Pri 200-220-240v. Sec. 250-0-250v. 50 M/A. 6-3v. 1a.22/6 P, & P.
5/-. Pri 230v. 42v. la. 10/6 P. & P. 3/6.

WILLESDEN POTTEDP 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%7 ins. Weight 60 Ibs.
€15, Carr. 17/6.

ISOLATION TRANSFORMERS

By Magestic Winding Co. Pri 240v. Sec. 240v. Centre tapped.
2kva. Mounted in strong metal case. Size Il X 9 X ins.
Conservatively rated. £27.10,0. Carr. 30/-.

ENGLISH ELECTRIC FUSES
Cartridge Type T..A.30, Class Q 30 amp and Type T.l.A20,
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 |4 ins. Type Glass Fuses. 10a., 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. t5/-.
2/6 P. : (%

CURRENT RANGE OF BRAND NEW L.T. TRANS-
FORMERS. FULLY SHROUDED (*excepted) TERMINAL
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v

No, Sec. Tap:! Amps Price Carr.
1A 25-33-40-50 .. 15 £10 10 0 12/6
1B 25-33-40-50 .. 10 £7 12 6 9/6
tC 25-33-40--50 6 €6 15 0 9/6
1D 25-33-40-50 3 £4 0 0 7/6
2A 4-16-24-32 12 £ 2 6 8/6
28 4-16-24-32 8 £5 7 6 8/6
2C 4-16-24-32 4 £ 12 6 716
2D 4-16-24-32 2 £2 7 6 5/—
3A*  25-30-35 40 £16 10 © 12/6
3B*  25-30-35 20 £10 5 0 10/6
3C 25-30-35 10 £7 5 0 8/6
3D 25-30-35 5 €4 2 6 7/6
3E 25-30-35 d 2 €3 2 6 716
4A* 12-20--24 30 £3 0 0 12/6
48 12-20-24 ‘ 20 £8 5 0 9/6
4C 12-20-24 10 é4 3 0 8/6
4D 12-20-24 5 €312 6 716
5A 3-12-18 30 £9 12 6 /6
58 3-12-18 . 20 £7 2 6 8/6
5C 3-12-18 . 10 £4 5 0 716
5D 3-12-18 5 €217 6 716
6A 48-56—60 2 £3 12 6 6/6
6B 48-56~60 i €212 6 6/6
TA*  6-12 . SO £107 6 10/6
78 612 20 £6 6 8/6
7C 612 . . 10 £317 6 716
70 612 . 5 £2 15 0 6/6
BA 12-24 1 £1 12 6 6/6
9A 17-32 8 £6 ] 8/6
10A* 9-I5 o} 2 £1 6 6/6
tHA 63 o o .. 15 £210 0 716
12A  30-25-0-25-30.. wa 2 £3 12 6 6/6
Note: By using the intermediate taps many other

voltages can be obtained.
Example: No. } .. 7-8-10-15-17-25-33-40-50v.
No.2 .. 4-8-12-16-20-24-32v.
No.§ .. 3-6-9-12-15-18v.

AUTO TRANSFORMERS
240v.-110v. or 100v. Completely Shrouded fitted with
Two-pin American Sockets or terminal blocks. Please
state which type required.

Type Watts Approx. Weight Price Carr.
| 80 2} Ib £1 19 6 5/6
2 150 4 1Ib £2 12 6 6/6
3 300 6} 1b £3 12 6 6/6
4 500 8} 1b £5 2 6 8/6
5 1000 15 Ib £7 1 6 /6
6 1500 25 Ib £9 15 0 10/6
7* 1750 28 1b £14 15 0 12/6
8* 2250 30 Ib £L7 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,

Wireless World, February 1971

G.P.O. L.T. SUPPLY UNIT

T{pe 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 |2 volts 6 amps. Built into strong metal
case size 19 X 7 X 6} ins. With fitted fuses. On/off switch.
Socket outlet. Circuit supplied, £7.19.6, carriage 15/-.

AIR MINISTRY SLIDING RESISTORS

Wire Wound single tube. | 0 |2a. 15/-. P. & P, 3/-. 140 |—4a.
17/6. P. & P, 3/-. 57.20 2.Ba. Adjustable metal clip type. 27/6.
P. & P. 5/-. 71.5Q 2.Ba. Fixed type. 17/6. P. & P. 3/6. 1 q |2a.
Fixed type. 7/6. P. & P. 2/6. 7580 0.7a. Twin tube 37/6. P. & P.
6/6. 300 |.5a. Right angle geared drive. 19/6. P. & P. 4/6.
Colvern ceramic rheostats. 1500 G 0.18a. 7/6. P. & P. 2/6.
;.?6000 0.la. 5/-. P. & P. 2/-. 20K inst. pots 3 ins. dia. 6/6. P. & P.

ZENITH DOUBLE-WOUND VARIABLE
TRANSFORMERS

Input 240v., output 0-80v., |5 amps or 0-40v. 30 amps. Open-
type slider control. Size: length 2 ft. 8 ins. X 8 ins. X 7 ins.
£15. Carr. 25/-.

SPECIAL OFFER A.E.R.E. TRANSFORMERS
Pri 205, 225, 245v. sec. 300v. 375 m/a. twice. 4kv. D.C. wkg.
4v. {a. 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. a. 6-3v. 0-6a
Sealed potted type. 15/-. P. & P, 4/6.

VENNER SYNCHRONOUS BIO-DIRECTIONAL
MOTORS
220-240v. 50 cycles 40 r.p.m. automatically reverses wherever
spindie stop is placed overall size 2} x 2 X lins. Spindle
length }in. 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 3} X 2in. As used in
hot air blowers, new and boxed. 10/6. P. & P. 3/6.

A.E.l. Adjustable Thermostats. Type T52, 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

I5H 300m/a 50 ohm. “C" Core Potted Type. 62/6. Carr. 10/-.
| * Core Potted Type. 55/-. Carr. 10/-.
1 m. "C" Core Potted Type. 45/-. P. & P. 8/6.
20H 350 m/a. 200 ohm. "'C"" Core Potted Type. 69/6. Carr. 12/6.
IH la. IS ohm. 69/6. Carr. §5/-.

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, Afarm Systems, etc. 35/- for Two, packed in
grézinal maker's cartons. P. & P. 10/6. One 19/6 P. & P.
16.

P.11 SERIES

P.55 SERIES

T.41 SERIES

WEYRAD

COILS AND I.F. TRANSFORMERS IN
LARGE-SCALE PRODUCTION
FOR RECEIVER MANUFACTURERS

10 mm.x 10 mm.x 14 mm. Ferrite cores 3 mm,
Single-tuned I.F.s and Oscillator Coils.

12 mm.x 12 mm.x20 mm. Ferrite cores 4 mm.
Single-tuned I.F.s and Oscillator Coils.

25 mm.Xx 12 mm.x20 mm. Ferrite cores 4 mm.
Double-tuned 1st and 2nd I.F.s and Single-tuned 3rd LF. 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

472 kc/s operation.
472 kc/s operation.

472 kc/s operation.
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NKTIons 7o 1 nacos COMPONENTS NEW!

NKT20329/

NeTEDyy g8 RESISTORSCarbon Film SNT4N SERIES TTL LOGIC

} and § watt 5 a Eacl
NKTBOg:’ £1:00 2NI74 Packs of 10 (ol one value/
RPEEEY 4 wattage) .. Per pack I5p NOW FROM L.5.T.~FULL SPECIFICATION
NIRRT N c ; TEXAS INDUSTRIAL INTEGRATED CIRCUITS
NKT802! PRESETS—P.C. Typa 0 watt
R Standard size . 7 AT ECONOMY PRICES.
Sub-miniature P
{Available vertical “or horizental 1-49  50-99 100+
mounting.) Usual values 100 ohms SN7400N Quad 2-input NAND gate .. 32p 11p
to 5 Meg. SN740IN Quad 2-input NAN n:e op.n
collector .. 32p 11p
SN7402N Quad 2-input NOR n:c oE
POTENTIOMIT!RS SN7403N QtI)ld 2-input NOR nu Opln col-
: ector %
;;: §N7:%N _il-_lcxlln;crnr 'I'NIAND
o N7 N riple 3-input nn Ak
Vi u::' L's';<5‘|.5§° 55, sok. 100K, T B M e e &
ual 4-inpu s e
K, 500K, ") Mag, 2 Mes. SN7430N  B-input NAND gate . ;
SN7440N Dual 4-input NAND Buﬂ‘or. .
SN7442N BCD to decimal decoder TTL output
CAPACITORS—Mullard Minla- SN7450N Expandable Dusl 2-wide 2-input

ND-OR-INVERT gate ..
pare Blacerolyele o CH20%°71® | SN74SIN Expandable 4-wide Srinput AND-
s

2P MR N

R-INVERT gate .. e bl
SN7460N Dual 4-input expander o og
J-K Flip-flop .. s
J-K mn:or-lllvo flip- lllop .
Dual J-K master-slave ﬂlp-ﬂop
SN7474N Dull D-type odu-trlucr.d flip-

SN747SN Qul:nuplo bistable latch
SN7476N Dual J-K master-siave flip- !Iop wnh
preset and clear @t f
SN7483N Four-bit binary full- adder .
SN7490N Decade counter oo e =
SN7492N Divide-by-12 counter SE Y
SN7493N  Four-bit binary counter
SN74I4IN BCD to decimal decoder/driver
(replaces the obsolete SN7 4IAN) £1-45 £1-30

MIX PRICES: De s may be mixed to qualify for quantity
price. Larger quantities—prices on application,

Mullard Metaliised
250v, LINSAR AND DIGITAL iCs

Mfd.
f Pairchlld =11 12-24 25+
£1-80 ul900 40p 15p
£1-20 .. 40p 3%p
78 .. Sip 30p
£1- 0 Devices may be mlxod to qualify for
quantity price.

G.BE. (U.S.A)

PA230 re-amp hes
PA234 | watt Amp .
PA237 2 watt Amp ..
PA246 5 watt Am gv
PA424 Zero Volt gwit:h

N=-—-000000000000
NMOAORAWN——00000O0.
ONWR OhwWh ——ga

MIsSC
TH90I13P Toshiba 20 watt Hybrid
Mutlard Electrolytic i BARGAIN IC Amp @
Mfd. Voit. Wkg. Iclo Sinclair .. o
LM709C .. 60 SL403A  Plessey New Deluln %o

C Sp Mullard
equiv, SN7274|P) TAA263 Linear Amp ..
TAA293 Gen. Purp. Amp
PCI006/1 Multimeter TAA3l0O Record/PIayblck Amp
Sensitiser Packaged TAA320 MOS LF Amp ..
circuit KIT includes TADI00 IC Receiver ..
all Accessories. £7-38 TADIIO AM/FM Receiver

ULTRASONIC TRANSDUCERS

Mullard Suh-MinilturEBCarlrr!ic Operate at 40 kc/s. Can be used for remote control systems without

Plate 33 serjes AN
63 volt workin Range |:8pf to cables or electronic links.
120pf (usual pref values). Type 1404 transducers can

P I3 | .3 transmit and receive.
geisjerel(anyivaiuss) op FREE: With each pair our

complete transmitter and
receiver circuit.
NEONS PRICE £5-90

29p
NKT10339 up M»gsisture neo‘:\ buclbs 0-6mA (Sold only in pa:rs)

NKTI0419 19p  IN4005 Pack ol S for .
Panel neon IndlCl(Ol‘S mains

voltage. Red lenses—round a
{—square or arrow shaped R
mp. (Rr;ls)o%oo PIY TO-5 Mod. . aces ’ - Each I\

OSMod

OBO.ARD . Heat sink compound—Silicone grease

X . xI17 15 ca Bargain pack of 5 |-watt Zener diodes

15 Amp (Rt'I'T‘IeSs)e 4!58e;|4\1/a4eomtegral lr:ggenng o : - .. 2 pieces ;80 :2\/ Rectifiers S00mA ..
10 Amp 200 PIV Plastic Flat-pack d '3 o .. 2 :::2: 408 PR& ?:2;:5:?: ggg::ﬁ s
10 Amp 400 PIV Plastic Flat-pack X
* X

x

i B T & 2 AF+RF
Bi-lateral avalanche trigger diode argain Transistor pac F4

Assortment of RF, audio and power ('FQHSISIOI' solar
cell and diode
2 k 5 .- ;ack of 4 assorted sola; cellss. b
pot ace cutters ola ot o tes fro 4M
THYRISTORS Veropins _Pack of 50 for SIM s.l.czr:nSQr;r(cepneﬁ) 16m A b
CRI/05IC | Amp 50 PIVTO-5 .. a. s - a0 . Bargain pack. 36 scl mches of Silicon Solar cell 25- 40mA
%Rzlé;-oslc s bb g0 a0 . 50 Balrnous sizes 0 5 Jor Low cost Selenium solar cell .
- be -0 o B3M Selenium cell in protective case
40739 10 Amp 400 PIV Stud Mountnng .3 - . .. -6 Cadmium Sulphide photoconductive “Cell

Only part of the International Rectifier “Diamond Line™ range are
HEATSINKS listed. Send for free catalogue or ask your local component stockist.
TERMS TO-5 (clip-on) Pack of 4 for
Cash with order, please. FINNED type for 2xTO-3
Postage and packing: 10p intand; 25p Europe; 60p elsewhers. ready drilled at ZENNER DIODES
All goods guarant FINNED type undrilled for
ALL ORDERS DESPATCHED WITHIN ONE WORKING DAY plastic power at .. 400mW 0% GLASS CASE TEXAS Manufacture

. OF RECEIPT . 3:6 volt 15206 62 volt 152120 12 volt
1971 Retail Catalogue now available, 5p stamp for postage appreciated 39 volt 68 volt 152160 16 volt
4-3 volt 7S volt 18 voit
BOOKS 4.7 volt 8:2 volt 27 volt
G.E. Transistor Manual ..o £l 152056 56 volt 10 volt 152300 30 volt
R.C.A. Transistor Manual .. E 1521 Il volt

Designers Guide to British ] PRICES: 1-24, 5p; 25-99, tip; 100+, 9p
L s T CLECTRONIC LT D e g
COMPONENTS II?ME::?;:c;ncftfctor Prolec.ts u
P

Zener Diode Handbook ENCAPSULATED BRIDGES

Mail Order Depl (WW), 1 COplfold Road, Brentwood, Essex Photocel and Solarcell Hand- u&gsNo. Clurrent RMSSVqu
Amp 0

book 84
Visitors welcome at our new Retall shop—same address Thyristor (S.C.R.) Handbook 00 Wo6 | Amp 600
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DIGITAL CLOCK
MECHANISM

® Made especially for Lasky's by famous
meker

® 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

@ Built in alarm buzzer

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. “sieep’ 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, TV, 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 43W x 13H x 33D loverall 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

LASKY’'S PRICE £6.95 ¢.- s,

SPECIAL QUOTATIONS
FOR QUANTITIES
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EST.
1921

Wl/hnsom

BUILT TO YOUR SPECIFICATION
3 ' 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, 1] LEVEL, WRITE OR PHONE FOR DETAILS.

“VISCONOL-CATHODRAY” CONDENSERS. .002 mfd. 15 kV, 45p; .02 mid,
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: | mfd. 2 kV, 90p. Post 10p on each,

From Stock: P.O. 5tandard £quipment Racks. 6 ft. U channel sides, drilled forl9 in.
panels. Heavy Angle Base £9,50 each. Cge. £

GEARED MOTORS. | rp.m. or 3 r.p.m. 4 watts very powerful, reversible 24v,
A.C. £1.75, post |5p, can be operated from 230 v, with our £1 Transformer. Post 25p,
FREQUENCY METERS. 45/55 c.p.s. 230 v. A.C. 6 in. dia. flush round £10. Post 50p.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr,, 250 v. 10 amp
A.C. Ideal for greenhouses, etc,, £1.75, post 25p,

SUBMINIATURE MICRO SWITCHES HONEYWELL. II5M(-TNI3. 5P.D.T.
Sizle 781 in. X 250 in. X .356 in. 35p each, Fuli details on request. Quantities available
at low prices.

I EQUIPMENT WIRE P.V.C. covered £4 per 1,000 yds. 7/,0076, 1/.024, 14/.0048 I
t

ype | and 2, all colours. 14/0076 type ||, Red and Natural only £10 per 1,000 yds.

LASKY'S TM5

Another new look pocket multimeter from Lasky's providing top
quality and value. The “slimline " impact resistant case—size 43in. x
2%in. x t}in.. fitted with extra large 2{in. square meter Readabiiit
is superior on all low rangaes: making this an excellent instrument for
servicing transistorised equipment. Recessed click stop selection
switch. Ohms zero adjustment. Buff finish with crystal clear meter
cover.

DC/V: 3-15-150-300-1,200 at 5K ohms/V

AC/V: 6-30-300-600 at 2.5K ohms/V

DC Current 0-300:A 0-300mA

Resistance: 0-10K ohms, 0-1M ohms

Decibels: —10dB to 16dP

Complete with test leads, battery and instructions

LASKY’'S PRICE £2.95 :.-
TMK 200 METER KIT

This meter kit by TMK offers the unique opportunity of building a really first-class
precision muitimeter 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 constructionat. circuit and operating
instructions.

20.000 O.P.V. Multimeter. Features 24 measurement ranges with mirror scale.
Large 3 x 2in. 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/OPV. @DC current: 0-0.6-6-600mA. @Resistance: 0-10K-100K-1M-10M/
ohms (68-580-5.8K-68K at mid-scale). ®Capacitance: 0.002-0.2uF (AC 6V range)
®Decibels: 20 to + 63dB @Output: 0.05uF blocking capacitor. Uses two 1.5V
(U7 type) batteries. Black bakelite cabinet—Size 5% x 3, i Lomiplete with
test leads.

KIT PRICE ONLY £4.59 .. -
POLY-PLANAR Ysnows

ELECTRO DYNAMIC
This

revolutionary 1dea in sound reproduction functions basically in
a simitar manner to that of the cone loudspeaker system. In place of the
conventional paper cone is a flat, rigid plastic panet 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 pane! a larger piston area is also available thereby reducing
the size compared with an eguivalent cone loudspeaker

Power capacity: 20 watts (peak). Frequency range: 40Hz-20.000Hz Input
impedance: 8 ohms. Size: 11%in. x 144in. x T1din. Weight: Soz.

LASKY'S PRICE £5.75 o £11 0.2

P & P 20p each

MIDLAND 10-406
AM/AIRCRAFT RADIO

The first pocket size receiver of its type aliowing you to tune-in
to the entire air communications band covered by 108-137
MHz in addiuton to full AM medium wave. Intermediate
frequencies: AM 455 KHz: VHF 10.7 mc/s OQutput 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' 6§ x 3§ x tjin. complete with batteries. magnetic
earphone instructions and circuit

LASKY'S PRICE £8.37 rar13

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. E1 2BN

MINIATURE BUZZERS, 12 volts, with tone adjuster 40p each as illustrated.
Quantity Rates on request.

LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 55.
4 pole 11 way and off £5.50, 24 pole | | way and off £10.50. 54 pole On/Oﬁ' £7.50.
SINGLE FUSE HOLDERS, Belling Lee L356 one hole fixing. 15p each.

l

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO RESET 800 COUNTS
PER MINUTE. 6 Figures. General Purpose Type. 110 v. A.C. £3.25 post I5p.

fe——=FPhone: 01-684 0236

HIGH SPEED GOUNTERS

3t in. x | in. 10 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

Grams: WILCO CROYDON

LOW COST I.C. PATCHBOARD
@ HIGH RELIABILITY
® INTEGRAL CLOCK

#® INPUT SWITCHES

@ LOGIC INDICATORS

ONLY £48
Educational Pack
also available.

LIMROSE ELECTRONICS (WW), LYMM, CHESHIRE.

® 140r 16 PIND.LL.

WW-—099 FOR FURTHER DETAILS

electronic

components
‘RS fast..

P.0O. Box 427, 13-17 Epworth St.,
London EC2P 2HA.

Radiospares

Tel: 01-253 7501 Telex: 262341

WW-—100 FOR FURTHER DETAILS
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Gomplete Stereo Syste

This-superb stereo systert is a reat price breakthrough. It comprises Measuring 17 10; 62" the Duo type 2 speakers are teak
the VISCOUNT F.E.T. Mk | amplifier on which full detajls are giver finished with matching Vynair grills They incorporate a 3 ohm, 13
below, the famous Garrard SP 25 (including teak vereer base 8" drive unit and Parasitic tweeter. Max. power handling 10 watts
and transparent cover} with diamond cartridge or 2025 TC and the Price 12 gns per pair plus p&p t'1.10.0

very successful DUO type 2 speakers

WITH MK I} amplifier-and magnetic cartridge £45plus t 2. 10P & P

97" ) . High fidelity transistor stereo amplifier employing field effect transistors. With this
é %ﬂ/t&/ F.E _T. Mk I £1 4-53. plus 7/6 P. & P. feature & accompanying guaranteed specifications befow. the Viscount F.E.T. vastly
surpasses amplifiers costing far more.  Size: 724" x 6" x 21" in simulated teak Case.

‘BUILT & TESTED.

Specification. Output per channel 10 wattsr.m.s. into 3 Overload Factor: Better than 26 dB. )
ohms. Frequency bandwidth 20 Hz to 20 kHz + Signal to noise ratio: 70 dB on all inputs (with vol. max). ISVI:i:ifli:l:afimAsai.e ':SUM?( £|1 !-t:u;' 3[3} ‘:r/:;s f:)ﬁ/oveiﬁg
1dB @ 1 watt. Controls: 6 position selector switch {3 pos. stereo & in‘;uts C

Total distortion. @ 1 kHz @ 9 watts 0.5%. 3 pos. mono). Separate Vol. controls for ieft & right -

Tuner 100mV into 100K ohms. D.P.S. an/off) + 12 dB @ 10 kHz. Tape Recording 5 a dBp RIA: Sianal 1o noise ratio- 65 dB (vol
Tape 100mV into 100K ohms. output sockets on each channel. = - 9 -

futadl -

The Dorset (600 mW) LIQUIDATED STOCK

7-transistor  fully tunable M.W.-LW. superhet
portable—with baby alarm facility. Set of parts. The
latest dulised and pt ig 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

Elegant Seven Mk 3 (350mW)

7 transistor fully-tunable M.W.-L.W. superhet port-

fl able Set of parts. Comptete with all components.
including ready etched and driled printed circuit °f
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

SOUND 50

DANSETTE
SOUND 50 AMPLIFIER AND SPEAKER SYSTEM TOURISTE MK3

CAR RADIO
The Sound Fifty valve amplifier and speakers are sturdily ALL TRANSISTOR

constructed with smart housings and thoroughly tested
electronics. They are designed to last—to withstand the
knocks and bumps of Wfe on the road. Built for the small
and medium sized gig, they are easy to handle and quick
to set up and can be relied upon to come over with all
the quality and power you nged.

Output Power. 45 watts RM.S. (Sine wave drive). Freguency
respanse. —3 db points 30 Hz at 18 KHz. Toral distortion:
less than 2% at rated output. Signa/ to noise ratig: better
than 60 db. Speaker /mpedsnce: 3. 8 or 15 ohms. Bass
Contro/ Rsnge: +13 db at 60 Hz. Treble Control Range:
+12 db at 10 KHz /nputs: 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 vaives, the incorparated fail safe
circuit will enable the amplifier to be used at half power.
SPEAKERS: Size 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

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.LF. module and tuner together
with comprehensive instructions
guarantees success first time.
12 volts negative or positive
earth. Size 7" x 2" x 43" deep.
Orginally sold completely built for

colour scheme—Black and grey. £15.4.6
SfETG %F OPAHTS Ci_rlchuil diagram gﬁ. ka
Amplifier £28.10.0 + 20/- P & P. 6. o) b Bl
COMPLETE SYSTEM £45 Speakers ea. £12.10.0 + 30/- P & P. Plus 7/6P. &P, 25/ s s ] B8 7
plus 80/-P & P Postage on speaker free when ordered with parts.

RADIO & TV COMPONENTS (Acton) LTD
21a High Street, Acton, London, W.3.6.NG

Also 323 Edgware Road, London, W.2. Al QORDERS BY POSIT to Acton

Goods not dispatched outside U:K. Terms C.W.0. All enquiries S A.E
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Livingston Hire

THE NUMBER ONE In
INSTRUMENT HIRE

TELEPHONE: 01-267 3262 TELEX: 23920

Send /- (5p) for New Comprehensive |.C. Semiconductor price list (24 pages) p| 4 T i
N E R 'ﬂ i ﬁ
USED  THROUGHOUT  THE  WORLD.  SANWA'S
NEW LOW PRICES - FULLY GUARANTEED EXPERIENCE OF 30 YEARS ENSURES ACCURACY,
RELIABILITY.  VERSATILITY. UNSURPASSED TESTER
RCA £ MOTOROLA 1-9 10+ 25+ MULLARD PERFORMANCE COMES WITH EVERY SANWA.
CA3000 1-80 ﬁgWBg 0-81 — 0-78 LINEAR £ 6 Months' Guarantee. Excellent Repair Service
3005 120 eTn 3333; - 9881 | Taazs 1824 Madel P-18 €3 7 6 Model K-30THD £1212 0
7 2-;35 MC789P 066 0554 28 ?'Eﬁ Model P.2.8. €417 6 Modsl F-80THD £1315 0
11 075 MC780P 1-24 1-034 564 t Model JP5D £5 17 6 Model 380-CE £16 0 0
2 090 | MC792P 066 0-554 20300 Mode) U-500N £8 0 0 Model 43065 £20 0 0
: MC799P 68 d 29, (b
13 105 o 3_70 ggg 300 175 Model 360-YTR €8 5 0  Model EM-700 £45 0 0
14 125 MOTI0LE 50 1 310 125 Model A-303TRD £11 0 0 Mods! R1000. CB £60 0 0
i8 085 AIC838P 549 1674 2 g-;gi Model AT-1 €M 76
184 1-10 MC1552G 4-81 3-84 e . i i
19 6-85 MCI435L 3.45 2874 ;‘;? ig;t Cases available with most meters
20 1-30 MC1709CG 095 0824 522 3-80 MDDEL U-50DN PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METERS
20A 1-80 Data 8heets £0-12¢ extra. 330 195
21 1-80 FAIRCHILD 811 445 .
o 130 Loo ;-25’ 6-11 127}‘ 50 4 TABI10I 0-97} SOLE IMPORTERS IN UK;
: ) 0 o 0-40 0-3 0-34 TAD100 197}
S 4o || 25 REh LY fnb 0 | wanim 8l QIIAI.ITY ELECTRONICS LTD.
284 075 | 702¢ 1125 105 0974 085 % 2 01—
28B 1-05 040 o-gg o.g;z °"‘g, 0624 MULLARD DTL 47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY., Tel:01-546 4585
; ) 7100 0- 0 08 0-55 FCHI101 0874
20000 | NG 0% oG oes 0 | Fomal  los WW-—101 FOR FURTHER DETAILS
: 716C 280 2:50 FCH201 1-324
s 1-40 741C 087  082F 085 0-75 FUH231 1:50
35 1-25 N.B. 708C and 741C TO-5 or Oil Package. FCI101 1624
36 075 FCJI11 1:55
TEXAS TTL 1y .
39 085 | SN7i00N 050 ENTHION 050 | Reral ey
11 1-10 HN740IN  0'50 SN7413N 050 o 1374
42 110 SN7402N 0-50 8N7420N 050 FOY 101 1-06
s 1-40 SN7403N 050 BN744IN  2-62}
e 1-20 HNT7404N 050 BN7490N  1-974
- e BN7406N 050 BNT270N 087} PLESSEY
4;. 075 MULLARD TTSI"I q :k;ﬂ;‘é g'égl
4 FJHIOL 0 F11101 37 o
47 1-40 FJH121 o-svz FaJ121 1-87% 8L702C 1-00 FOR HICH QUALlTY
:3 “{'38 FJHI41 o-gn FJJ141 3124
: FJHIEL 087} FJJ191 1-87§ GENERAL
v 185 FIHI?L 091 PIF251 312} ELECTRIC s
51 1-35 . q .
al L33 FIH22L 087} FIY101 080 PATo 4-3;& MICROPHONE
53 050 Data Bheete all £0-05 per type except PA230 1124
54 110 1.900/914/923 and Plessey £0-12} PAZi4 107} LOUDSPEAKE Rs
55 240 8 Pin T0-5 1.C. Holders, £0-52} PA2ST 1874
59 185 14 Pin Dual-in-Line [.C. Holders, £0-32% PA246 2-624
G4 120 16 Pin Dual-in-Line [.C. lholders, £0-45 PA42d 2:25 d .II .
MOST TEXAS TTLS NOW IN STOCK and ancillary equipment
Post and Packing 0-40 per order.
TELEPHONE A MARSHALL & so Ns LTD TELEX Further information from :
01-452 0161 s s 21422 V|TAVUX LTD W
estmoreland Rd., London, NW3 5YB
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Y 2 J 3
CALLERS WELCOME 9-5.30 SATURDAY 9-5 (Tel: 01-204 4234)
SEE OUR MAIN ADVERTISEMENT ON PAGE 88 FOR SEMICONDUCTORS
WW—102 FOR FURTHER DETAILS

M ‘ HOllFIER

OUR
PRICE

£6.75 — G5 ONLY Why not increase efficiency of Office, Shop
. = . £3,|5 and Warehouse with this incredible De-Luxe
Solve your communication problems with this . Portable Transistor TELEPHONE AMPLI-
new 4-Station Transistor Intercom system . FIER which enables you to take down long
(1 master and 3 subs), in de luxe plastic A top quality DE-LUXE transistorised intercom consists  telephone messages or converse without
cabinets for desk or wall mounting. Callftalk/ of MASTER and SUB for desk/wall mounting. Call, talk  holding the handset. A useful office aid. A
listen from Master to Subs and Subs to or listen from either unit. On/Off switch, volume control. must for every telephone user. Useful for
Master. Operates on one 9 v. battery. Onjoff  Ideally suitable as “BABY SITTER” or Door Phone.  hard of hearing persons. On/off switch.
switch. Volume control. Ideally suitable to A boon for spastics and invalids. Useful in the home, Volume Control. Operates on one 9 v.
modernise Office, Factory, Workshop, Ware- surgery or business for instant 2-way conversations, battery which lasts for months. Ready to
house, Hospital, Shop, ete., for instant inter- effective range 300ft. Unsurpassed in QUALITY AND  operate. P. & P. £0.18 in U.K. Add £0.12 for
departmental contacts. Complete with 3 con- PERI*‘]ORI\IAN%E].2 Comp]l)et?& ;’121:0 é)gftp con?{ecftlng Battery.

necting wires, each 66 ft. and other accessories.  lead. Battery £0.12 extra. P. . £0.25. Price Refun " o i L
Nothing else to buy. B. & P. £0.40 in UK. if not satisfied in 7 days. ull jppio meifmndel 47 metrmedl da 7 e,

WEST LONDON DIRECT SUPPLIES (W.W.) 169 KENSINGTON HIGH STREET, LONDON, W.8

[ &y

Our Price Only
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KT88
N78
0A2
0B2
PABCS0
P

£
178
125
0-35
035
037
£ [ Co7 040
Bi12H 175 | ECH84 037 | PCO00 047
CcY3lL 0-35 | ECH200 062 | PCCB4  0-87
DAF96 038 | ECL80 045 | POCBY 045
DF94 037 | ECL82  ¢-32.| PCC189 055
DK®6  0-41 | ECL83  0-85 | PCE80O 075
DL92 032 | ECL86 040 | PCF80  0-30
DL94 040 | EF36 0-17 | PCF82 033
DL96 041 | EF37A 045 | PCF81 048
DM70  0-30 | EF39 040 | PCF86 057
DM71 037 | EF40 0-50 | PCF200 0-77
DY86  0:30 | EF41 0-62 | PCF201  0-77
DY87  0-32 | EF80 025 | PCF80L 048
DY802  0-48 [ EF83 047 | PCF802 048
E88CC/01 1-35 | EF85 032 | PCF805 072
EI80CC 045 | EF8t 0-31 | PCF806 085
EI8ICC 0-45 | EF89 026 | PCF808 072
E182CC 115 | EFol 015 | PCH200 070
EABCB0 0-32 | EF92 037 | PCL8L 047
EAF42 050 | EF95 025 | PCL82  0-37
EB9! 010 EF183 032 | PCL83 085
EBC33 050 | EF184 035 | PCL84 042
EBC4l 052 | EFL200 077 [ PCL85 042
ECCHI 020 | EL34 051 | PCL&5  0-42
EBF80 037 | EL41 057 | PFL200  0-57
BBF83  0-30 | EL42 0-52 | PL35 0-53
EBFSt  0:30 | EL84 023 | PL81 050
FCC81  0-20 | EL85 0-36 | PLS2 0-40
ECC82 028 | EL8s 0-40 | PL&3 0-42
ECC83  0-27 | EL90 0-30 | PL84 035
ECC84 030 | EL95 035 | PL300 073
ECC85 060 | EL500  0-85 | PL504 068
ECC86 0-37 | EM31 025 | PX25 2-00
ECC88 035 | EM80 040 | pygsy 060
ECCI89 048 | EM84 035 35
ECF80 0432 | FM87 o356 | PY80 03
ECF&2  0-32 | EYS1 040 | PY5L 027
ECF83 077 | EY86 035 | PY82 0-27
ECF801 062 E;gé ggg PYS83 035
ECFs02 062 | E i PYS8 037
schss 060 [ EZIL 0421 pygeg  ose
ECH42 065 [ p7g) 0.27 | PYSO1L 052
ECHS8L 028 | Gzi4 052 | QUVO
ECH83 0-42 | KT66 180 | 310 125

INTEGRATED CIRCUITS
MANY OTHERS IN STOCK

RCA

CA 3005 wide band R.F. Ampl.

300mW diss
CA 3012 wide band ampl.

CA 3036 Audio pre-ampl.

STC

MIC 93018 Digital dual 4 input gates £4-30

MIC 709-1C Linear operational ampl. £9-50

MIC 9005D Highspeed flip-flop .... £2-70

General Electric

PA 230 £1:12; PA 234 £1; PA 237 £1:87

Mullard

TAA 300 £1:92; TAA 320 £0-57

Plessey SL402A 2-5W £2:12;
3-5W £1-67

VALVE VOLTMETER TYPE TF 958

Measures AC 100mV; 20 ¢/s to 100 mcfs,

DC 50mV to 100V, multiplier extends ac

range to |.5kV. Balanced input and centre-

z(e}ru scale for DC. AC up to 100MHz.

SL403A

VIDEQO OSCILLATOR TF 885A &
885A 1

25Hz to 5MHz and 25Hz-12MHz respec-
tively, fine and square wave output up to
3fv. £55 and £85 resp. Carriage £1-50.

' X7
® i
SPECTRUM o%r.08
ANALYSER “.‘

TYPE OAI1094

§
Freq. range: 3 to
30MHz in 9 bands,
Selectivity: 6, 30 and
I50Hz at 3db. Spec-
trum width: 0-30kHz.
Sweep Duration: 0.1,
0.3, 1,3, 10 & 30 secs.
Complete as illus-
trated, with manuals,
etc. Price upon
application.

AERIAL TUNING
UNIT BC 939

Originally made to work
with Hallicrafters 8C
610E transmitters. 2mc
to |8mc, for output up
to 450 watts. Brand new
£8-50, Carriage £1.

PRECISION VHF FREQUENCY
METER TYPE 183. 20-300 Mc/s with
accuracy 0.039% and 300-1,000 Mc/s
with accuracy 0.3.%. Additional band
on harmonics 5.0-6.25 Mc/s with ac-

curacy T -2x 10-*. Incorporating
calibrating quartz 100 ke/s + —-5x
10-5 120/220 v. A.C. mains. £85.
Carriage £2.

MUIRHEAD-WIGAN DECADE OS-
CILLATORS. TYPE 650A 9650B.
Frequency range | to 111,100 Hz. Accuracy
+ 0.2%. Paower 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. £85

F.S.K. unit type GKIB5A £58-50.

£ £

QQVOo UBC41 047 | VR150/30 0-30
6-40 4 UBF80 0-35 | Z759 175
QQvo UBF8¢  0-35 | 2800U 1-45
6.40A 528 |UCC85 040 | 801U 1-26
R17 040 | UCF80 050 | Z803A 1-25
R19 037 | UCH42 0-82 | Z900T 060
8TV UCHS81 030 | 1L4 012
280/40 300 | UCL82 035 1RS 0-30

v UCL83 0-80 | 184 025
280/80 8-00 | UF41 0-50 | 185 022
TT21 2:55 | UF80 036 F 1T4 0-15
U225 072 | UF8Y 033 | 1X2A 037
U26 072 | UL4) 060 | 1X2B 037
27 0-40 | UL84 030 | 3A4 020
U191 070 | UUB 035 | 3D6 015
Uso1 100 | UVl 042 | 3Q4 0-37
UABCB0 035 UY85 028 | 384 033
UAF42  0-52 | VR105/30 030 | 3V4 0-40

] £ 2
5B254M 1-80 | 8AQ5 0-30 | d4C4 0-28
5B/255M 1-75 | 6AQ5W 046 | 6C6 0-20
SR4GY  0-52 | BABG 0-30 | 6CHE 0-56
sU4G 0-27 [ 6AB7G 0-80 | 6CL8 048
5V4Q 0-37 | BATS 022 | 6D6 015
5Y4G 0-35 | 6AUG 925 | 6EA8 0-55
5Y3GT 035 [6AXd 040 | SEU7 0-35
824 070 | 6AX5GT 065 | 6F23 075
5Z4GT 080 | 6B7 027 | 6F33 100
6AB7 0-20 | 6BK7 040 | 6H6M 015
6AC7 0-15 | 6BAG 022 | 6J4WA 070
6AHG 057 | SBE6 025 | 6J5 0-36
6AKS 0-25 [ 6BG6G 055 | 6J5GT 0-25
6AKS8 032 | 6BJG 042 | 6J8 017
6ALS 010 [ 6BQ7A 033 | 6J7G 0-25
BALSW 035 | 6BR7 080 | 6J7M 0-40
6AME 0-15 | 6BW6 080 | 6K6GT  0-40
6ANS 0-50 | 6BWT 085 | 6K7 042

e TRANSISTORS,ZENERDIODES

£ 2 £ £
0AS 012 | OC35 050 | IN21IRB 025 | 2N5109  2-08 | AF127 0-17 | CR81/30 017
OA10 030 | OC38 042 | IN25 080 | 40362 0-87 | AF139 037 | CRBL/35 042
OAT70 0-10 | OC44 0-20 | IN43 0-10 | 82303 050 | AF178 0-47 | CRSI/40 047
0QA7] 0-10 | OC45 0-12 | IN70 0-07 | 3F100 0-82 | AF184 0-45 | CR83/05 0-30
0A73 007 | OC70 0-12 | IN702-7250-38 | 3FRS 0-32 | AFY19 112 | CR83/20 037
0A74 0-10 | OC71 015 | IN746A 3N128 0-87 | ABY26 027 | CR83/30 0-42
0A79 008 | OCT 025 series  0-26 | 3N139 175 | ASY28 0-27 | CRS825/025
OABL 007 | OC73 0-30 | IN821A 105 | 3N140 097 | ABYH7 047 075
0A9L 0-06 | OC75 022 1 INS23A 1-30 | 3N134 095 | BAW1Y  0-27 | CR83/40 050
0A200 0-08 | OC7H 025 | 1ZMT5 0:35 | 3N159 145 | BCl107 0-15 | GET103 0-20
04A202 010 | OC81 025 | 1ZMT10 0-38 | 6FR5 0-45 | BC108 0-15| GET115 0-45
04210 025 { OC81D 0-20 | 1ZT5 0-87 | 12FR60  0-73 | BC113 0-30 | GET116 050
0A211 0-37 | OC81DM 0-20 | 1ZT10 0-63 | 10D1 0-16 | BCL15 0-37 | GEX66 076
0AZ200 0-55 | OC82 025 | 2G385 0-81 | 40954 137 | BOY72 0-37 | NKT222 020
O0AZ201 050 | OCA2DM 015 | 2G403 0-51 | 40695 1-37 | BF115 025 | NKT304 035
OAZ202 to 0cs3 022 | IN4785 0-58 | 40636 145 | BF173 0-30 | 8D9IS 028
0AZ206 0-42 | OC83B 015 | 2N277 0-50 | 40668 135} BF187 0-50 | 8DY28 031
0AZ207 047 | OCB4 025 | 2NUI8 0-37 | 40669 1-45 | BFY51 0-22 | SDU3B 0-32
0AZ208 to 0C122 0-50 | 2N1304 025 | AC126 021 | BFY52 0-22 | 8D94 021
0AZ213 0-32 | OC139% 0-25 | 2N1308 025 | AC127 0-21 | BOs 0-37 | 8Dus8 0-48
0AZ223 to 0C140 0-37 | 2N1307 025 | AC128 0-20 | BS 045 | V4054 0-38
0AZ225 050 | OC170 026 | 2N2147 075 | AC176 0-25 | B82 0-48
oLy a 0C171 0-30 | 2N2904A 037 | ACY17 0-25 | BBY29 0-17 | Z Range Zener
0022 042 | OC172 0-37 0-25 | ACY28 020 | BULOO 1:80 | diodes 0-17 ea.
0C25 037 | oCc200 037 095 | ADI4O 055 | BYZ13 020
0C2s 0-25 | 0C201 0-47 075 | AD161 035 | BYZ18 062 Al preferred
0c28 0-82 | OC208 050 125 | AD162 0-35 | CR31/10 0-25 voltage
0c2y 0-62 | 1N21 027 125 | AF118 0-32 ! CR81/20 037 W 017
WANY OTHERS I¥ STOCK Inchede Cathode Ray Tuber and Lw 037
Special Valves. U.K. P. P.: Up to 50p, 5p; to £1, 10p; over 1L5W 0-25
£1, 10p in £, over £3 post free, C.0.D. 20p extra. TW 037

]

6K7G 010
6K8G 020
6K8GT 0-38
8K25 070
68A7 0-35
88ATGT 032
#8CT 085 THE VALVE WITH A
35377(" 8.5,’3 GUARANTEE
68J7 0-37
48J7GT 0-32
68K 035 ] £
68L7GT 032 | 25L6GT 036 | 6057 0-50
68N7GT 085 | 30C15 075 | 6060 0-37
68Q7 038 | 30C17  0-80 | 6064 036
68Q7GT 0-38 | 30CI8 075 | 6065 065
6V6G 017 | 30F5 0-83 | 6080 137
6V6GT 081 | 30FL1 075 | 6146 1-40
6X4 023 | 30FL12 082 | 8020 175
6X5G 025 | 30FL13 048 | 9001 015
6X5GT  0-27 | 80FL14 077 | 9002 022
6YBG 055 | 30L15 085 | 9003 0-50
6-30L2 070 | 30L17  0-80 | 9004 012
824 025 30P12  0-80 | 9008 012
7B7 035 | 30P19 070
7C5 072 | 30PL1 085 | CR. Tubes
7C6 0-30 | 30PL13  0-90 | VCRY7 _ 450
THT 0-27 | 30PL14¢ 0-85 | VOR517R 550
Y4 0-60 | 33L6GT 0-47 | VCR517C 7-50
9D8 0-37 | 38W4 025 | 5GFP7 1-32
E 150 | BZAGT 046 | 88D 900

2 42 0-35 | 88J 900
12AT6s  0-22 | 50C5 0-35 | 88L 900
12AT7  0-20 | 5UCD6G  1-50
124U7 028 { 50EH5  0-80 | Photo Tubes
12AVG  0-27 | 75 027 | CMG25 125
12AX7 0-27 | 76 030 | 931A 312
12BA6 030 | 78 025 | 6097C  17-50
12BE6 030 | 80 0-45
12BH7 017 | 803 3-00 | Special Valves
12C8 027 | 805 8-00 | CV1031  5-00
12E1 0-85 | 807 0-45 | CV2338 20-00
12K5 0-50 | 813 875 | JPY/TD 3750
12K7GT 033 | 832A 275 | X301 5-00
12K8GT 0-37 | 866A 0-75 | K306 12-00
12Q7GT 027 | 954 0-22 [ K308  18-00
128G7 035 | 955 020 | K337 12-00
1487 0-75 | 956 0-10 | KRN2A  3:50
18AQ5  0-38 | 957 0-30 | WL417A 1-50
1963 350 | 981 0-30 | 3J/92/E 37-50
19G6 100 | 1622 085 | 5022 1 1500
19H4 425 | 2051 0-50 | 714AY 400
20P4 087 | 5833 112 | 7254  10-00

PLEASE NOTE

Unless offered

ezt ALL EQUIPMENT
MARCONI TEST EQUIPMENT

TFI041C VTVM A.C.

TF 144G SIGNAL GENERATOR, To
clear. In very good ‘‘as szen’ condition.
Complete with mains and battery cables,

etc. £15.

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 £62-50.

TFI44H SIGNAL
GEN. Freq. range 10
KHz-72  MHz, R.F,
output 2uVY to 2V at
50 ohms 400 and 1000

Hz internal mod.
Limited aty. SIGNAL GENERATOR TF 801/A.

able. Full spec
and price on
request.

75 ohms
801/A/1
output.

source,
with additional
£89. Both P. &

and instruction manual.

cluding necessary connectors,

10-300 Mc/s. in 4 bands. Internal at 400
¢/s. | ke/s. External 50 ¢/s to 10 ke/s.
Output 0-100 db below 200 mV from
£85. DITTO but
level

in-
plugs,

high
P. £I,

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: JuH-100H.
C: ImF-100uF. R: 0.lohms-100mohms.
AC Bridge volts monitored and vari-
able. Automatic detector sensitivity
control. £105. Carriage £]-50.

F.M. DEVIATION METER TYPE
TF934. Frequency range 2.5-100MHz.
Can be used up to 500MHz. Deviation
range 0-75kHz £67-50, Carriage £1-50.

SOLARTRON EQUIPMENT

YACUUM CONDENSER

s
12, 50, 55pF each 20,000v 30/-. P. & P. 4/-.
BRADLEY PORTABLEELECTRONIC

Regulated and stabilised P.S.U. SRS
IS1A, 20 to 500V positive at 300mA in
two ranges. Variable and fixed 170V
negative output, £35. Carriage £1.
CD 711S.2. Double keam, DC to
7MHz ’'scope, £85. Carriage £1-50.
CD 643.2. Single beam Laboratory
Model, DC to 14MH:z 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 §.3-4.2kMHz in two
ranges £55.

1lin. DIA. PANEL METERS, 74-15v
—ideal for “Battery Condition”
indicators for cars £0-77.

BOONTON @ METER TYPE I60A.
Freq. range 50kHz to 75MHz. main capaci-
tor 30 to 500pF. Vernier capacitor + 3pF;
q range. 0-250 with 2.5x multiplier.
£85 plus carriage.

NOISE GENERATOR CT 207. 100-
600 M/c with built-in B-minute timer
Complete with cables. £57-50.
MULLARD PRECISION VARIABLE
CAPACITOR TYPE F.2.

IS pF to 336 pF. Supplied with individual
calibration certificate. B3rand new _in
packing. £17. Carriage 75p
SUSPENSION GALVANOMETERS
Pye £25. P. & P. £0-60.

Cambridge instruments £)2. P. & P. £0-60.

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

MULTIMETER TYPE CT4718. This
instrument operates from three 11V 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 471A manu-
factured by AVO, full spec and price on

request.
4, 5 and 8 bank 25 way uniselectors,
24V, guaranteed perfect, £375;

£4-50; £6-87 respectively.
ARS8 SPARES. We hold the largest stock
in U.K. Write for list,

AVO VALVE CHARACTERISTIC
" METER

complete
with
manual,
£57-50
Carriage.

£1-50

\

P. C. RADIO LTD.

relating to TEST EQUIPMENT should |
be made to 01-748 8006 Extension 23.

To view TEST EQUIPMENT please phone for appointment

‘ TELEPHONE ENQUIRIES

HARNESS “A” & “B” control units,
junction boxes, headphones, micro-
phones, etc.

29/41FT. AERIALS each consisting of
ten 3ft,, #in. dia. tubular screw-in
sections. |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, £4, P. & P. £0-50.

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 spare parts.
COLLINS TYPE 231D SKW
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,

COLOMOR (ELECLI';Rgmcs)

170 Goldhawk Rd., London, W.I2

Tel. 01 -743 0899

www americanradiohistorv com
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STANDARD GPO DIAL TELEPHONES (hlack)
;mslzil!)m/ bell. 17/6 each. P. & P. 5/-. Two for 30/-.
7/6.

TRANSISTORISED FIELD RATEMETER type
1868A range 0.06 to 256 mr/hr in 5 ranges size 12 X 3%
x 7% ins, £10 each, P. & P. 10/-.

SURVYEY METER RADIAC No. 3. Hand portable
size 94 x5 x 5% ins. 3 ranges (scale changes) 0.03;
0.3; Ps R/]g I.roxtemal Ton Chamber. Nice condition €5
DOSIMETER 0-50R 0- 150R and charger £2. P. & P.
7/6. Charger only 30/-. P. & P. 6/8.

A et ARt e Sl
PHOTOMULTIPLIERS. EMI 6097X at £8/10/- ea
8097B—£5 ea

TRANSISTOR OSCILLATOR, Varlable frequency
40 c/8 to 6 ke/s. 5 volt square wave o/p, for 8 to 12v
DC input. Bize 1§ x 11 x 1}in. Not encapsulated. Brand
new., Boxed. 11/6 ea

CRAMER TIMER 98V DC Sweep 1/100th sec & sweep
80 secs. 4" dial. mobe oontrol stop/start reset £6.10.0.

LAYS
S}I‘EC Sealed Relays leh Speed 24V. 2 make 2 break.
ea.

S.T.C. sealed 2 pole c¢/o, 2,500 ohms. (okay 24v) 2/6 ea.;
12v—7/- ea.

CARPENTERS poiarised Single pole ¢/o 20 and 86 ohm
coil a8 new, complete with base 7/6 ea.

Single pole ¢/o 14 ohm coil &/6 ea.; Single pole ¢/o 45 ohm

coil 8/8 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. 1" sealed

3/6 ea.
STANDARD 2 meg Log pots. Current type. 3/- ea.
INSTRUMENT 3* Colvern. 5: 25. 7/-ea.
BOURNE TRIM POTS. 10; 20; 50; 100; 200; 250;.
500 ohms; 1; 2.5 5; 25K at 7/- ea.
ALMA precision resistors 100K; 400K; 497K: 998K;
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 §/- ea.
SILVER ZINC Non-spill. Brand new. 74V 5 cell. Size
1} x 1 x 1% 2 oz. weight £1 ea. Single cell 1.5V 4AH size
1% x # X 31. 40z. weight £l ea.
MALLORY CELLS. 5/- per set of 5.

CAPACITORS
ERIE feed through ceramicons 2200 pf—9d.
Sub-min. TRIMMER § 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 mnfd 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. Fmger-t.ip.
Engraved 0/9. Gold plated contacts. Size 2§ high,
23" deep ¢* wide. 15/- ea. Bank of 4 with escutcheon
plates, ete. 24" high, 2}" deep, 21" wide £2.10.0.

PHOTOCELL equivalent OCP 71 2/6 ea.
Photo-resist type Clare 703. (TO5 Case). Two for 10/-.
BURGESS Micro Switches V3 5930. Brand new 2/6 ea.
HONEYWELL. Sub-min. Microswitches type 11SM3-T.
Brand new. 3/6 ea.

ANEL mounting lamp holders. Red. 1/9 ea.

BRAND NEW PLUGS AND SOCKETS
CANNON. 50 way DDM50P 15/- ea.; DDM50S 10/-ea.
£1 per pair.

As above but 25 way 10/- ea. . 7/- ea. socket, 15/-

T pair; 9 way 6/6 ea. plug a.nd socket 10/- per pair.
U H.F. Plugs fit UR57, 59, 85 etc. 8/- ea
B.N.C. mUH F. Adaptor 27/6 ea.; Min. B.N.C. to U.H.F.
30/-ea.; ‘T* junction B.N.C. £] ea.. B.N.C. plug to B.N.C.
plug £I ea.; B.N.C. Right angle £1 ea.; Min. B.N.C. right
angle 25/- ea.; Min. socket round 10/- 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. £5 ea.
Transformer 0-215-250 120 MA; 6.3V 4A CT X2;2 X6.3v
0.5A and separate 90v 100 MA 25/- each P. & P. 4/-.
qu'hmg contact cooled bridge rectifier 7/6 ea.ch

5V 40 amp (180Va) 35/- es. incl. postage for
“ 10.0 incl. postage. Designed to be serles/pnralleled
Parmeko 6.3v 2 amp x4—22/6 each
gard/Pnrm/Pa.rt. 450-400-0-400-450. 180 MA, 2Xx6.3v.

es.
CHOKES. 5H: 10H; 16H: up to 120mA, 8/6 ea. Up
to 250mA 12/6 ea.
LT, HT, EHT transformers. Your

Large quantity
requirements, please.

NUCLEONIC INSTRUMENTS

Pulse analyser N101; Scaler 1009E; Coincidence
unit 1036(:; Anti coincidence unit Panax AU460;
Amplitier N567; A/B/G Radiation Monitor 1257A;
complete 1339A system A/B/G: EHT Potentiometer
unit 1007; 1430 amplifier C¥ and head: Some
scintillation castles; radiation monitor 1320C and
1320X (X-ray). survey meters no. 2 and 3; Rate-
meter scintillation 1368A; Fast neutron 1262C;
Fluori-meter 1080A and many others. Also 2000
SERIES. Amp 2002A; Low level amp 2024; PU’s
2004; 2005B: nanosec time amplitude convertor
2011A ; pulse amplitude analyser 2010B; discrimina-
tor 20078 high level amp 2025 and others. Informa-
tion availahle.

AMPEX VR7000. New heads, drum, ceramic t%
rotary transformer. In superb condition. Bargain at £5

AMPEX TV CAMERA CC3324. As new £150,
The Pair £550.

TEST GEAR

OSCILLOSCOPES

TEKTRONIC 517A—Very fast 5 nan/secs
sweep. £250.

E.M.l. WMI18 DB—24 megs each chan-
nel. £175 only.

E.M.l. WM 2 DC—ls mc/s €25

E.M.l. WM 8—£!

SOLARTRON gmglazs DC to 26 megs. Very

e, £85.

SOLARTRON 7118.2 D.B, DC—9 mc/s. In fine
conditfon £50.

SOLARTRON 643 DC—15 mc/s NOW only £65.

SOLARTRON DC—10 mc/s. CD513—£35, 513.2
—£40, CD5238—£45.

COSSOR 1049 Mk. 3. DB. £25

HARTLEY 13A DB. £20.

A
All carefully checked and tested Carriage 30/- extra.
MARC

ON

TF 801A Signal generator £35. Carr 30/-.
TF 886 Magnification Meter £45 Carr. £1
TF 369 N. 5 Impedance Bridge £55 Carr. 30/-
TF 144G 8ignal Generator, Servioea.ble Clean £15
In except.loml condition £25. Carr. 30/-

TF 885 Video Oscillator Slne/Squnre £35 Carr. 30/-
TF 1343/2 ‘X’ Band gen. £35 Carr. 30/-
SOLART

RON
Laboratory amplifier AWS51A. 15c/s—350kc/s £25

Generator DO905 50 ke/g to 50 megs. £40.

Resolved Component Indicator VP253.2A and
08103.2A. £I20 the pair.

Stabilised P.U. SRS 151A £20 Carr. 30/-

Stabilised P.U. SRS 152 £15 Carr. 80/-

Precision Millivoltmeter VP252. £25. Carr.

Process Response Analyser. Flue Oondltion £250
Oscillator type OS 101. £30. Carr. 30/-.

D.C. Amplifier type AAAV Ca.rr £1.

Testmeter No. 1 £12 ea. Carr. 15/-.
Electronic Testmeter ‘(:'II‘NSSEEomplete £18 Carr. £1

T
Sine and Pulse Generator type 1873 £15 Carr. 15/-.
AIRMEC
Signal Generator type 701. £25. Carr. 30/-

MARCONI TF 1277. Colour studio scope, will line
select. In superb condition. £120.

Precision THERMISTOR by YB8I. 100 k. at 25°C.
Range: 40°C. to 150°C. Supplied with charts giving o ms
for each degree over entire range. Brand new. 30/- each
CLAUDE LYONS Main BStabilizer. Type 7000C
Input 212-2562 volts 47/65 c/s Output 238 volts 0.5%
58 amps. £40. Carriage at cost.

Panel mounting VARIAC 20 amp. £15. Carr. at cost.

ROBAND P.U. Type MS39A. Stabllized 300 volts
2 amps. £22 inc. carriage.

E.H.T. Unit by Brandenburg model 8.0630/10. £55.
KELVIN & HUGHES 4 channel recorder. £30 ea.
SMITHS twin channel recorder. Transistorised. £65.
Varfous other single and twin track recorders from £20.

EVERSHED & VIGNOLES Recording paper. Brand
new boxed. L618H4 7° wide, 13" dia. 3/6 roll; 67 dia. £1
roll. JLO00OH4 7° wide, 11" dia. 5/- roll.

19in. Rack Mounting CAIINETS 6ft. high 19in. deep.

SI e and rear doors. y tapped, complete with base
wheels. £12/10/0 (.‘arrIue at cost.

Double Bay complete with doors. Fine condition. £25.

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 £50. Carr. 30/-.

AUDIO/Vibrator Amplifiers 1 KW. £150 ea. Matching
vibrators for above 84° x 24 dia. Weight approx. 1 ton.
£100 ea. Smaller units avallable.

MUIRHEAD Swept Audio Oscillator £50 ea. Carr. 30/-.
EMI Swept Audio Osclllator type SRO2 £40 ea. Carr. 30/-.

4 DIGIT RESETTABLE COUNTERS. 1000 ohm.
coil. Size 13 x % X 4iin. As new, by Sodeco of
Geneva. £2/10/0 each.

As above but 350 ohm. £3/10/0 ea.

METERS—Model 8705. 25-0-25 microamp. Scaled.
-100-0- 4-100. 53" X 4", £3 ea.

Round 4" scale. 100m1cms-mp01000&050£|ea 1 Ma
movement scaled 0-1 ma 12/6 ea. P. & P. 3/86.

SANG O 50 micro amp rectangular meter. Size 2§ x 3*
with 4 separate scales, lever operated, 0/6 white, 0/80
blue, 0/600 red and set zero. 35/- ea. P. & P. 8/6.

RECTANGULAR WESTON 5° mirror back. Scaled
0-750 1 ma basic 30/- ea; 160 micro amp scaled 0-50
£2/10/0 ea. P. P 3/6.

SANGO 50 micro amp 3’ round meters. Ex brand
new radiation equip. £ ea. P. & P. 8/6.

LIMITED QUANTITY
TELEQUIPMENT D43R. Brand new with TD41
TB. £80 with 15 mc/s amp. £105.

BRADLEY ATTENUATORS 0/500 meg cycles.
0/12 db and 0/120 db—£20 per pair.

HEWLETT PACKARD. Attenuators 0/500 meg
cycles. 0-132 db. 1 db steps. £40.

BECKMAN MODEL A. Ten turn pot complete
with dial. 100k 3% Tol 0.25%—only 42/6 ea.

E.H.T. Base B9A in Polystyrene holder with cover.
Brand new. 2/6 ea.

BRUEL&KJO E R Automatic Vibration Exciter Control
type 1016. £140

DVM’s BIE 2114 £50 ea.; BIE 2116 £50 ea. Carr. 30/-.

AMERICAN TRIPLETT Generators type 1632. 100
ke/s to 120 negs. £12.10.0. Carr. £1.

BC221 with correct charts in fine condition £15 ea.
Carr. £1.

PANAX Pulse generator G100H. Mint. £40. Carr. 30/-.

BRAND NEW INSTRUMENTS HOUSING. Size
8 X 8% 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 gide 2d. per 8q. inch. Double ‘sided 3d. per sq.
inch. Cut to size. Postage 1/- per order.

BERCO miniature variac type 31C. 0-250V 1 amp.
2 5/16th” depth, 3" diameter. Complete with dial and
pointer. As new £3. P. & P. 7/6.

SEQUENTIAL TIMERS 240V synchronous motor
} rpm. 12 cam operated 2 pole micro switches. Individually
adjustable from 0° to 180°. £6 ea.

Standard 240V MOTORS with reduction gearbox
14 Ibe. per sq. inch. £€3 ea.

Modern 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. $/-ea. P. & P. 1/6.

FIREBALL TURRETS. Brand new 30/- ea. P. & P. 5/-
Sub-miniature IF’s 465/470 kes. Size ¥ x ¢ X }” 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 ¢/s. Type EVJ 2.
Brand new boxed £5; Second hand £3. P. & P. 6/-.

SEEING 1S BELIEVING!

First come, first served
AMERICAN oscilloscope type TS34/AP. Size
7 X 8% X 154" deep with viewing hood. Tmted
good workmg condition. Ideal general purpose sco
117 volt mains therefore only £12.10.0. Carr. £1
COSSOR D.B. Scopes—some models from £15.
RACAL Diversity unit £5 ea.

CINTEL Transistorised counter. 6 meter display.
Ideal conversion frequency counter £12
MARCO NI Absorption Wattmeter 1 mlcro watt to
6 watts. Type TF958. FANTASTIC at £7 ea.
SOLARTRON Stab. PU AS518 & AS517. Circult.s
supplied. Fantastic value at £2 and £4 each
VERY SPECIAL OFFER. AVO Transistor Ana-
lysers in superb condition ONLY £30 each.
SUPERB BUYS. Furzehill V200A Valve millivolt
meter 10mv to 1 kv. £10 ea. Furzehill Valve volt-
meter 378B/2. 10 mv to 100 volts £7 ea.

EGA Ohm Meters—check earths, bonding etc.
Ridiculous at £S ea
SUNYIC DC Ampliﬁer type DCA1, Thermo-couple

etc. €9 ea

0dd 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  and  watt

lgalr)ny }ngh stabe. Fine value at 10/- per pack. P.
3/8

3000 Serles relays—15 mixed v&lues (new and as

new, no rubbish) 30/- P. & P. 7

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 +100m1croamp
Ideal CRT supply. photomultipliers ete. Ful] information
supplied. Brand new at £6/10/- ea. P. & P. 5/-.

Also, as above but 1.5KV AC 20 ke/s. £3.I0 Oes. P. & P.
5/-.

Panel switches DPDT ex ea. 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. £1 ea. incl. P. & P.

MOTOR DRIVEN SWITCHES. 4 to 24 volt, 8 pole,
24 way. Brand new. £3 ea. P. & P. 5/-.

100 CHANNEL PULSE HEIGHT ANALYSER.
Type 1383C. Complete equipment in enclosed 4 6~
cabinet. Tested. working with manual. Must go £35
Carr. 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.

CHILTMEAD LTD.

7-9-11 Arthur Road
(rear Tech. College) 300 yds. west of 22 Sun Street -

- Reading - Berks

Tel. No. 582605
Reading 65916
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ELECTRONIC COMPONENTS

Wholesale/Retail :

369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

WIRE-ENDED TYPES

NOTE: IT IS ESSENTIAL THAT REFERENCE NUMBER IS QUOTED WHEN ORDERING THESE CAPACITORS

REF. N REF. NO. REF. NO REF. NO. REF. NO.
GI/i1  20/450V 2/-|Hi/i1 Bl6Y 6d |G4/i3  400/50V 2/~ [H7/1 10712V od [H7/9 6012V 1/6
Gl/13  40/50V 1/-|H2/2  64/2:5V 1/- {G4/14  500/4V 9d |[H7/2  20/I5V 1/- {H7/10  60/15V 1/6
G2/5  lo/eV 9d |H2/6A 24/275V )/~ |HS/3A 500725V 2/- [H7/2A  20/6°4V 9d [H7/11  64/25V 1/6
G3/7 100725V 2/- |H2/8  32/150V 1/~ |H5/6A  40/3V 6d |H7/3  25/12V 9d {H7/13  75/I5V 1/6
G3/14 100/180V 2/- [H2/9A  2/IS0V Vi~ |H5/7  30/6V 6d |H7/4 2525V 1/6 [H7/14  100/4V 1/-
G5/9  8/8/450V 3/~ |H2/10A 16/32/350V 2/- |H5/11  400/6-4V 4d |H7/4A 2520V 1/6 {H8/ 2/50V 1=
G6/13A 40/450V 2/~ [H2/1 1A 32/275V 1/6 |H5/12  320/l0V 1/~ |H7/s  40/tSV 1/6 |H8/3 350V 1/-
11 6V 6d [H3/7a  500/12V 1/6 |H5/14  5/6V 6d [H7/6 6d [H8/7  12/25V 16
HI/3 44V 6d |[H3/8  750/12V 1/6 |H6/1  100/50V 1/6 |H7/6A  26/50V 1/6 |H8/7A  15/15V 1/6
HI/4  6/6V 6d |H3/10A 30/l0V 6d |H6/6  200/3V 6d |H7/7  50/12V 1/6 |H8/10  2/275V -
HIZ  20/6V 6d {H3/12 16/50 (REV) 2/- |H6/7  200/16V 1/6 |H7/7A  50/10V 1/— |H8/11A 250/12V 116
HI/9  60/6V 6d [H4/1”  20/4/275V 116 |H6/13  500/3V 9d |H7/8  50/I5V 1/6 |H8/13 100/25V 2/-
CAN TYPES
REF, NO. REF. NO. REF. NO. REF. NO. REF. NO.
GI/8A  16/35V 1/-|G3/i3A 2,000/30V s5/-[GS/i2  100/20/10/350/20/50V  2/6 |HI/I0A 10/10/350V 1/6 |H4/3A  500/50V 1/6
GI/10  32/275V 1/- | G4/l 300/700/320V 7/61G5/13  40/1 2/6|HI/I2 200275V 2/~ [H4/4 40076 (REV) 2/~
Gl/14  16/275V 1/-|G4/3  250/150V 2/- | G5/13A 40/40/40/40/350V 2/6 [HI/IS  100/200/60/275V 5/-|H4/5s  32/32/350V 2/-
G2/l 6,000/30V 7/6|G4/4  50/50/200V 2/-|G6/1 12,000/15V 15/— {H2/4  50/80/300Y 2/- [H4/6  64/275V 2/
G2/5  125/200V (REV) 5/~ |G4/SA  60/350V I/~ |G6/2A  2,500/50V 7/6|H2/5  100/100/100/275V 2/6 [H4/8  8/8/8/275V 2/6
G2/11  100/350V 2/-|G4/6  60/200/175V 2/6|G6/3A  2,000/15V 3/-1H2/6  50/275V 1/6 |H4/9  500/6V 1/—
G2/12  100/i50V 2/- (G417 40/40/275V 1/6|G6/4A  1,000/25V 2/6|H2/9  16/16/450V 2/~ |H4/10  10/10/425V 2/6
G2/14  20/10/10/450V 2/-|G4/7A  40/40/450V 2/6G6/S  1,000/1,500/25V 76 |H2/10  1,000/100V 76 |H4/11  75/400/16/275V 7/6
G3/I  60/100/350V 3/-|G4/I1  2,000/25V 3/- | G6/5A  1,600/70V 7/6 |H2/11  32/32/250V 1/6 |HS/2  64/32/8/275V i~
G3/2  200/200/350V 6/-|G4/12  150/30V 1/-|G6/6  1,000/60V 6/-|H2/12  50/50/150V 1/6|HS/3  500/25V (REV) 2/6
G3/2A  200/200/100/350V 7/6|G4/13  100/200/16/275V 6/-|G6/8  200/250V 3/~ [H3) 1,000/50V 6/- |H5/3  100/100/150V 2/~
G3/4 650300V 7/6|GS/3°  35,000/I5V 15/-|G6/9  607200/300V 5/— {H3/4A  3,000/25V 3/—|H5/9  50/50/50/350V 3/~
G3/6A  50/50/350V 2/-|G5/5  400/275V 3/-1Ge/11 407350V )/~ [H3/6  2.500/9V 2/6 |H5/13  32/32/8/300V 2/-
G3/9  100/200/250V 6/-|G5/6  60/100/275V 2/6lcer2 250725V 2/~ |H3/6A  5,000/18Y 4/—|H6/4  150/150V \/6
G3/10  40/20/10/10/350V 3/-|G5/7  100/400/300V 6| s 32528V Ve |H3/9 1007275V 2/- [H6/14  1,000/20V 2/~
G3/10A 200/350V 2/- [G5/7A  45,600/12V 15/- [H5!/ 5/25 16113711 150/200V 2/-|H8/12  3,000/6V 3~
G3/12  100/200/16/16/300V 5/-|G5/10  100/100/50/350V 3/-|HI/S  2,000/18V 3/-1H3/13  16/16/375V 2/-|H8/13  6,000/6V 4/-
G3/13  64/275V 2/-1G5/11  100/200/25V 2/-|H1/6  125/200V 2/- [H4/ 500/12V 1/6 |H8/13A 100/25/200/25V 1/6
TAG ENDS
REF. NO. REF. NO. REF. NO. REF, NO. REF. NO.
Gl/4  4/150V 1/-|G2/4 401300V 116 |G4/9  8/8/350V 2/~ [HI/9A ~ 50/150V 1/- [H4/12  500/50V 2/-
Gl/5 8275V 1/-|G2/13  100/50V 1/~ |54/10  350/25V 2/-|H3/5  250/150V 2/~ |HS/6°  250/50V 2-
GI/ISA 32/350V 1/-|G4/3A 20025V 16 |G6/IA  3,000/15V 3j-|H#2  250/25V 1/6
GI/T  16/16/275V 2/-1G4/5  16/300v V- |36/12  1,000/12V 2/- |H4/7A  32/32]275V 2/6
PRINTED CIRCUIT. CAN TYPE
REF. NO. REF. NO. REF. NO. REF. NO. REF. NO.
Gl/6  16/32/450V 2/-|G3ji2  100/200/16/16/300V  5/- |G5/i4  8/8275V 1/6 |H3/9  100/275V 2/- |H5/2  64/32/8/275V 2/~
GI/BA 16350V 1/-|G3/13  64/275V 2/~ [56/4A  1,000/25V 2/6 [H3/10  100/250V 2/- |H5/3  500/25V (REV) 2/6
GIjlo  32/275V 1/~ |G4j3~ 250150V 2/- [G6/11  40/350V V/- |H3/13A 16/16/275V 1/6 |H5/8 32327275V 1/6
Gl/14  16/275V 1/-|G4/4 5050200V 2/- [56/12  250/25V 2/- [H4/3A  500/50V 1/6 |H5/9  100/100/150V 2/-
G2/10  100/100/350V 3/-|G4/8  40/40/450V 2/~ [H1/10A 10/10/350V 1/6 |H4/4  400/6 (REV) 2/-|H5/13  32/32/8/300V 2/-
G2/12  100/150V 2/-|G5/6  60/100/275V 2/6 [H1/12  200/275V 2/- [H4/6  64/275V 2/- |H5/9°  50/50/50/350V 3/-
G2/14  20/10/10/450V 2/- [G5/8A  100/65/250V 2/~ [H1713  250/150V 2/-|H4/7  32/32/350V 2/~ |H6/4  150/150V 1/6
G3/I  60/100/350V 3/-|G5/10  1007100/50/350V 3/-|-42/4"  50/80/300 2|48 sigj82ISV 276 [H6/14  1,000120v 2/-
G3/6  100/250V 2)- G511 100/200/25V i-|42/5  100/100/100/275V 26 (0000 oj10/425v 26 |H8/IL 25025V 2/-
G3/6A  50/50/350V 2/-|G5/12  100/20/10/350/20/50V  2/6 |H2/6  50/275V 176 | H4/ 10/ /6 [Ha/12  3,000/6V 3~
G3/8A  100/25V, 100/12V 2/-|G5/13  40/100/350V 2/6 [H2/11  32/32/250V 1/6 |H4/13  400/250V 3/-[H8/13A 100/25/200/25V 1/6
G3/I1  100/350V 2/6 | G5/13A 40/40/40/40/350V 2/6 |H2/12  50/50/150V 176 |H5/1  150/200V 2/- [H3/11  150/200V P
PRINTED CIRCUIT TYPE. WIRE LEADS,
REF. NO. REF. NO. REF. NO.
GI/9  16/275V 1/6 |H3ji5  350/12V 1/6{H6/10  300/9V 1/~| H7/i2  65/15V 1/6| H8/4  5/I5V =
H2/7_ 10/25V ti— |H5/1°  150/30V 1/6 |H6/I1  300/I5V 1/6] H7/15 10016 1/6| H8/8  20/9 =
H2/12A 350/12V 1/~ [H5714A 1100710V 2/- |H6/14A 900715V 2/-{ He8/I~ 1350V 1j-| H8/9  40/I5 1/6
H2/I5  12.5/40V 1/61H6/5 150725V Ve

£5 WORTH OF COMPONENTS FREE! ! 1!

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! 1111

SCREENED LEADS. Specially designed to fill the demand for the most popular types—
all leads consist of 9 ft. screened lead—except SL | | which has 10 ft. co-axial cable.
SL | Phono plug to Phono plug 5/3 L || Car Aerial plug to Car Aerial
SL 2 Standard Jack Plug to Standard socket 7/6

Jack Plug j= SL 12 3-pin DIN to 3-pin DIN 9/-

SL 3 Standard Jack Plug to Phono Plug 9/~ SL 13 Co-ax plug to 3.5mm Jack Plug 7/6
SL 4 3-pin DIN to Phono Plug 7/6 SL 14 3-pin DIN to 3.5mm Jack Plug 8/3
SL 5 Phono Plug to Wander Plugs 9/~ SL I5 Standard Jack Plug to 3-pin DIN 10/6
SL 6 Standard Jack Plug to Wander Plugs 9/~ SL 16 3.5mm Jack to Wander Plugs 6/9
SL 7 3spin DIN to Wander Plugs 6/9 SL 17 3.5mm Jack to Standard Jack 10/6
SL 8 Phono Plug to Phono Coupler 9/~ SL 18 3.5mm Jack to 3.5mm lack 8/3
SL 9 3.5mm Jack to Phono Plug 7/6 SL 19 3-pin DIN to 5-pin DIN A’ 9/~
SL 10 Co-ax Plug to Co-ax Plug 6/9 SL 20 3-pin DIN to Soldered ends 6/~
SL 21 5-pin DIN 'B’ to 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.
I5uf., .22uf., .27uf., 160 volts 6d. each. 25 per cent discount 100 any one type.

RESISTORS

1 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. | 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.

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—vyours for £15. (Normal
retail price is £16.10s.)

GARRARD SP 25 UNITS also offered at a discount. Qur price only £12.10s. Postage 9/—.

SINCLAIR AMPLIFIERS AND SPEAKERS. Complete range in stock. All at 10
per cent discount on list,

VEROBOARD

24in. X lin. x .15 1/3 Sin. x 3%in. x .15 5/6 3%in. x 3%in. x .| 4/9
3%in. x 24in. x .15 .3/3 17in. x 24in. x .15 11/- 5in. X 24in. x .| 4/7
3}in. X 3%in. x .15 3/11I 17in. x 3%in. X .15 14/8 5in.  x 3iin. x .| 5/6
S5in. X 2jin. x .15 3/1) 33in. X 24in. x .1 4/2

Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins (.1 _or .15) 3/6 for 36.

Special offer pack consisting of 5 2}in. X lin. boards and Spot Face Cutter .. .. .. 10/-

YOLUME CONTROLS
DOUBLE POTS. Most with concentric Spindles.

500k log + 50k lin. + Switch 3 10k log + 10k log + Switch 4/6
50k S/log + Imlog + Switch 3/~ IM lin + IM lin. no Switch 21/6
100k lin. + 100k log + Switch 3/- 500k lin. + IM lin. no Switch 2/6
100k log + 100k log + Switch 3/~ IM lin 4+ 2.5M lin. no Switch 2/6
250k log  + 500k log + Switch 3/~ 500k lin. + 500k log no Switch 2/6
250k log  + 100k lin. + Switch 3/- 100k log + 100k log no Switch 2/6
IM log + 1500 ohm lin. + Sw. 3/~ 2M log + 2M log no Switch /6
IM log + 100k lin. + Switch 3/

SILVER MICA/ CERAMIC/ POLYSTYRENE CONDENSERS
Large range in stock. 15/- par 100 of any one value. 3/- per dozen. Siagles 6d. each

RECORDING TAPE BARGAIN! The very best British Made low-noise, high-
quality Tape! 5in. Standard, 7/6d. Long-play 9/-. 53in. Standard 9/-. Long-play 12/~
7in. Standard 12/-. Long-play 16/3. We are getting a fantastic number of repeat orders
for'lthbi? §ape. Might we suggest that you order now whilst we still have a good stock
availabie?

RECORD PLAYER AMPLIFIERS

| 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 £5—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. Wall below normal shop prica!
ACOS GP 67/2 15/-. (Mono). ACOS GP 91/3 20/-. (Compatible) ACOE(?P 91/1 15/-éStcreo)
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
protection. 8 watt 59/6. 15 watt 79/6. 13 watt 99/6. Postage 3/- per fitting. These can
be sent on approval against full payment. Thousands already sold.

SPECIAL 10/- PACKS. ORDER 10 PACKS AND WE WILLINCLUDE AN EXTRA
ONE FREE ! ! 11

RESISTORS. 1/ watt assorted 100 10/~ TRANSISTORS
Wire-wound | to 3 watt 20 10/~ P.N.P. Untested but mainly O.K. 50 10/-
5 to 7 watt I5 10/~ N.P.N. Untested but mainly O.K. 50 10/~
10 watts 10 10/~ OCP 7| equivalent 5 10/~

Multi-tapped 12 10/—
PAPER CONDENSERS TV types 50 10/~
Miniature 100 10/—

Light-sensitive Diodes 10
(These produce up to Ima from light)
OC 44 Mullard Ist grade
ELECTROLYTIC CONDENSERS OC 45 Mullard Boxed
Suitable for Mains Radio/TV 10 10/~ 2G378 Output. Marked
Transistor types 20 10/~ 2G371 Driver. Marked
Mixed (both types) 15 10/— ASY 22. Marked
POLYSTYRENE CONDENSERS 100 10/~ BY 127 Rectifiers
MULLARD POLYESTER COND. l50 10/~ 1N4007 Rectifiers (1200V peak)

EYSSLI YN
S
)

SILVER MICA 00 10/~ STC 3/4 Rectifiers 10/~
WIRE WOUND 3-Watt SLIDERS |5 10/~ DIODES (0A 81 & 0A 91) 40 10/-
VOLUME CONTROLS. Assorted 5 10/~ WIRE. Solid Core. Insulated 100yds. 10/—-
NUTS AND BOLTS. Mixed length/type Stranded ditto 50yds. 10/-
8 B.A. 100 10/~ SOLAR CELLS. Large Selenium 2 10/-
6 B.A. 100 10/~ Small 3 10/~
4 B.A, 100 10/~ (6 cells will power a Micromatic radin)
2 B.A, 100 10/~ CO-AXIAL CABLE.
METAL SPEAKER GRILLS Semi Air-spaced 15y4s.  10/-
{in. x 3fin. 6 10/~ CRYSTAL TAPE RECORDER
EARPIECES. Magnetic No Plug 6 10/— MIKES 110/~
2.5mm Plug 4 10/~ CRYSTAL EARPIECES 3.5mm Plug 2 10/—
3.5mm Plug 4 10/~ TRANSISTORISED Signal Injector | 10/-
500 MICRO-AMP LEVEL METERS | 10/~ TRANSISTORISED Signal Tracer | 10/-
VERO-BOARD. TRIAL PACK TRANSISTORISED CAR REV.
5 BOARDS + CUTTER 10/~ COUNTER KIT (Needs Ima.
meter as indicator) i 10/-

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 Brand new and fully guara

d. PLEASE NOTE:—A large number of our transistors have

now been reduced in price. Many more semi-conductors in stock. Please anquire for types not listed.

2G30) 020 | 2N3393 015 | INI28 0-70 | BCI%2 020 | BFY25 0-25 | NKT2l4 022}
2G302 20 | 2N3394 0:15 | INI40 0.77¢ | BCI125 055 | BFY26 020 | NKT2I5 ‘224
2G303 20 | 2N3402 0-22} | 3N14] ‘724 | BCI26 053 | BFY29 030 | NKT2(6 374
2G306 42§ | 2N3403 224 | 3IN142 ‘58 [ BCI40 0374 | BFY30 050 | NKT217 424
2G308 -30° [ 2N3404 324 | 3N143 674 | BC147 0-17¢ | BFY4! 0-30 | NKT219 -30
2G309 30 | 2N3405 45 | 3NI52 874 [ BC 148 0-12{ | BFY43 0-62 KT223 274
2G371 18 [ 2N3414 224 [ R.C.A. ‘524 | BC149 0174 | BFY50 22} | NKT224 28
2G374 20 | 2N3415 224 | 40050 035 | BCI52 0-174 | BFYSI 224 | NKT225 224
2G38l 224 | 2N34(6 374 | 40250 0-87¢ | BCI57 020 | BFY52 -22¢ | NKT229 30
2N3IBBA 624 | 2N3417 374 | 40251 324 [ BCI58 174 Y53 T4 | NKT237 38
2N404 224 | 2N3439 30 | 40309 324 | BCI59 20 | BFY58A 574 | NKT238 28
2AN696 20 | 2N3440 974 | 40310 45 [ BCI60 61} | BFY75 30 | NKT240 274
INE9T 20 | 2N3570 1125 | 40311 ‘38 [ BCI67 ‘15" | BFY76 424 | NKT241 027}
2N698 25 | 2N3572 0974 | 40312 474 | BCi688 14 | BFY77 57{ [ NKT242 020
2NE99 614 | 2N3605 0274 | 40314 374 | BC168C 15 | BFY90 671 | NKT243 062
2N706 124 | 2N3606 274 | 40315 374 | BC1698 14 | BFws8 274 | NKT244 0174
2NT706A 124 | 2N3607 224 | 40316 47{ | BC169C 015 | BFW59 25 | NKT245 ‘20
2N708 15 | 2N3702 124 | 40317 374 | BCI70 124 [ BFW60 25 | NKT261 20
2N709 624 | 2N3703 ‘134 | 40319 58 [ BCI7] 18" | BPX25 85 | NKT262 30
2N7I8 28 | 2N3704 17} | 40320 474 | BCI72 ‘15 | BPX29 80 | NKT264 20
2NT7I18A 30 | 2N3705 ‘15 | 40323 32¢ { BCI75 ‘224 | BPY(0 45 [ NKT271 20
N726 30 | 2N3706 124 | 40324 47¢ | BCI82 12} | BRY29 47} | NKT272 20
2NT727 30 | 2N3707 0-18 | 40326 37| BCI83 124 | BSXI9 174 [ NKT274 20
2N914 174 | 2N3708 009 | 40329 30 | BCl84 0:15 | B5X20 174 | NKT275 20
2N9I6 174 | 2N3709 010 {40344 274 [ BCI82L 0-10 | B5X2| 37¢ | NKT281 T}
2N918 30 | 2N3710 011 | 40347 -874 [ BCI83L 0:10 | B5X26 454 | NKT401 874
2N929 224 | 283711 012 | 40348 -52¢ [ BCl84L ‘15 | B5X27 47¢ | NKT402 90
2N930 T4 | 2N3713 1-87¢ | 40360 424 | BC212L -124 | B5X28 324 | NKT403 78
2N987 524 [ 2N3714 2:00 | 40361 0-47¢ [ BCYI0 a7i | B§X60 82} | NKT404 624
IN1090 224 | 2N371S 2214 | 40362 0:57¢ | BCYI2 274 | BSX6! 62¢ | NKT405 78
2N1091 224 | IN37I6 260 | 40370 324 | BEY30 274 | B5X76 224 | NKT406 62}
N3] ‘28 [ 2N3773 2:40 | 40408 -87¢ | BCY3I 274 | 85X77 274 | NKT4S] 62§
2N1132 28 | 2N3791 275 | 40407 -40 [ BCY32 37} | B5X78 274 | NKT452 624
2IN1302 74 | 2N3819 0-35 | 40408 ‘524 [ BCY33 20 | B5YI0 274 | NKT453 AT}
2N 1303 0174 | 2N3823 0-97} | 40409 -85 | BCY34 BSYII AT4 | NKT603F 0324
2N1304 0-22¢ | 2N3854 0-27} | 40410 62} | BCY38 22} | BSY24 . NKT613F 0324
2N1305 0-224 | 2N2754A 0274 | 40412 30 | BCY39 524 | B5Y25 015 | NKT674F 030
2N1306 28 | 2N3855 0-27} | 40467A ‘574 | BCY40 34 [ B5Y26 0:17} | NKT677F  0-30
2N1307 25 | 2N3B55A 030 | 40468 '35 [ BCY42 15 | BSY27 0:17} | NKT7I 20
2N 1308 -30 | 2N3856 0-30 | 40528 724 | BCY43 15 | B5Y28 017} | NKT717 424
2N 1309 30 | 2N3B56A 035 | 40600 0874 | BCY54 324 | B5Y29 AT | NKT734 274
2N 1507 174 | 2N3858 028 | 40603 50 | BCYSB 22¢ | B5Y32 25 | NKT736 35
2N 1613 28 | 2N3858A 030 | ACI07 18 | BCYS? 22¢ | B5Y36 25 | NKT773 028
2N 1631 35 | 2N3859 0-274 | ACI26 20 | BCYS0 97t | BSY37 28 | NKT781 030
2N 1632 30 | 2N3859A  0-324 | ACI27 28 [ BCY70 20 | B5Y38 224 | NKT10339 0324
2N 1637 0-30 | 2N3860 030 | ACI28 20 [ BCY7I 424 | BSY39 224 | NKTI0419 030
2N (638 0-274 | 2N3866 1-50 | ACIS54 224 [ BCY72 174 | BSY40 324 | NKT10439 037
IN1639 274 | 2N3877 0-40 | ACI76 28 [ BCZI0 274 | 85Y5) 324 | NKTI0519 032
2N(701 624 | IN3877A 040 | ACiB7 624 | BCZI| 42¢ | B5Y52 324 | NKT20329 047
aNI711 28 [ 2N3900 0374 | AClB8 374 | BDII6 124 | B5Y53 0374 | NKT20339 037
2N1889 ‘324 [ 2N3900A 040 | ACYI7 0274 | BDI2I 65 | BSY54 0-40 | NKTBOIIl 077
2N1893 374 [ 2N3901 0974 | ACYI8 025 | BDI23 0-824 | B5YS6 090 | NKT80I12 097
2N2147 824 [ 2N3903 035 | ACYI9 0-25 | BDI24 60 | B5Y78 047 | NKT80I13 |12
2N2148 ‘574 | 2N3904 35 | ACY20 023 | BDI3I 974 | B5Y79 45 | NKT80211 092
2N2(60 874 | 2N3905 37} | ACY21 25 | BDIN 974 | BSYB2 ‘524 | NKTB02(2 0-92
2N2193 40 | 2N3906 374 | ACY22 20 | BDY10 374 | BSY90 ‘574 | NKT80213 092
2IN2193A 424 | 2N4058 17 | ACy28 20 | BDYI I 624 | BSY9SA 24 | NKT802i4 092
2IN294A 30 4059 104 | ACY40 20 | BDYI7 1:50 | BSW4I 042} | NKT80215 092
aN2217 274 | 2N4060 0124 | ACY4I 28 | BDYI8 1-75 | BSW70 0274 | NKT80216 092
2N2218 32¢ | 2N4061 0124 | ACY44 40 | BDYI19 1974 | €l 0-78 €20 78
2N2219 324 | 2N4062 0:124 | ADI40 -82¢ | BDY20 1-124 | C424 274 | OC22 ‘50
2N2220 25 | 2N4244 0474 | ADI49 ‘574 | BDY38 097t | C425 58 | OC23 ‘50
2N222| 25 | 2N4245 41} | ADI50 624 | BDY60 28 | C426 40 | OC24 50
2N2222 30 | 2N4254 042 | ADISI 374 | BDYS| 25 | 428 374 | ©C25 a
2N2287 074 | 2N4255 424 | ADI62 374 | BDY62 00 | C744 30 [ OC26 27
2N2297 -30 | 2N4284 ATt | AF106 0-42¢ | BFIIS 25 | DI6PI 374 | OC28 62
2N2368 174 | 2N4285 A74 | AFI 14 0-25 | BFII7 474 | DI6P2 40 | ©C29 62
2N2369 AT4 | 2N4286 74 | AFIIS 0-30 | BFI63 0-37¢ | DI&P3 374 | OC35 -50
2N2369A 174 | 2N4287 174 | AFI16 25 | BFI67 ‘25¢ | DI6P4 40 | OC36 624
2410 424 | 2N4288 74 | AF1IT 25 | BFI73 324 | GET102 30 | ©C4l 214
2N2483 274 | 2N4289 0-17¢ | AF118 61t | BF177 324 | GET113 20 | OC42 25
2N2484 -32¢ | 2N4290 T4 | AR 20 | BFI78 ‘524 | GETII 20 | OC44 20
2N2539 234 | 284291 T4 | AFI24 234 | BFI79 724 | GETII 20 | OC4S 0124
2N2540 224 | 2N4292 ‘124 | AF125 20 | BF180 '35% | GETII9 20 | OC46 015
2N2613 35 | 2N4303 47} | AFI26 20 | BF18I 324 | GETI20 524 | ©C70 13
2N261 4 30 | 2NS027 ‘52¢ | AFI27 174 | BF184 28 | GETB73 12t | OC7I 124
2N2646 574 | 2N5028 ‘574 | AF139 374 | BFI85 42} | GETB80 30 | OC72 124
2N2696 324 | 2N5029 474 | AF17 42t | BEI94 174 | GET887 20 | OC74 324
2N2711 25 | 2N5030 42} | AF179 724 | BFI95 20 | GETB89 ‘224 | OC75 224
2N2712 0-28 | 2N5172 ‘124 | AF180 524 | BF196 424 | GET890 234 | ©C76 224
2N2713 0274 [ 2N5174 ‘524 | AFIB1 -424 | BF197 424 { GETB96 224 | ocr7 30
2N2714 30 | 2N5175 032} | AD239 42¢ | BF198 424 | GET897 22 c8l 20
2N2865 61 5176 045 | AF279 474 | BF200 0524 | GET898 22¢ { OC8ID 0224
2N2904 30 [ 2N5232A 030 | AF280 624 | BF224 020 | MJ400 07 cas3 28
2N2904A 324 | 2N5245 48 | AF211 324 | BF225 020 | Mi420 112 ce4 23
N2905 0374 | 2N5246 42 | ASY26 25 | BF237 022 | M)42i .12 | ©CI39 324
2N2905A 40 | 2N5249 674 | ASY27 374 | BF238 224 | MJ430 1-02¢ | OC140 324
2N2906 25 | 2N5265 25 | ASY28 0274 | BF244 324 | MJ440 095 | OCI70 30
2N2906A 27 | 2N5266 275 | ASY29 0274 | BFWSI -474¢ | MJ480 0974 | OCi7I 30
2N2907 30 | 2N5267 2-624 | ASY26 025 | BFXI2 224 | M)481 125 | ©C200 37
2N2923 15 | 2N5305 037} | ASY50 2% | BFXI3 -22¢ | MJ490 1-00 | OC201 -47
2N2924 1S | 2N5306 -40 | ASYSI ‘324 | BEX29 030 | MI491 1374 | OC202 62
2N2925 15 | 2N5307 374 | ASYS3 28 ( BFX30 030 | MJ1800 2174 | ©C203 42
2N2926 2N5308 374 | ASY54 025 | BFX43 0-374 | MIE340 0-62¢ [ OC204 42
Green  0-14 | 2N5309 061} | ASY62 0-25 | BFX44 0-374 | MIES520 0-874 | OC205 61
Yellow  0-124 | 2N5310 042} | ASY63 74 | BEXSI 020 | MIES2I 0-87¢ | 0C207 073
Orange 012§ | 2N5354 027} | ASY72 25 | BFX68 0-67¢ | MPFI02 0424 | OCP7I 042
2N301 1 0-30 | 2N5355 0274 | ASY83 25 | BFX84 0-25 | MPFI03 037} | ORPI2 062
2N3014 0-324 | 2N5356 0-324 | ASYB6 '32¢ | BF X85 0-324 | MPF|04 0-374 | ORPSI 050
2N3053 025 | 2N5365 047} | AS220 0-37{  BFX86 025 | MPFi05 0-37} | P346A 02
2N3054 0-50 | 2N5366 0-324 | ASZ2I 0-42} | BFX87 0274 | MPS3638  0-324 | TIS34 0:62
2N3055 0-75 | 2N5367 0574 | AUYI0 1:50 | BFX88 0-25 | NKTO0I3 047§ | TIS43 0-40
2N3133 0-30 | 2N5457 0-37¢ | 8CI07 012 | BFX89 624 { NKTI124  0-42f | TIS44 012
2N3134 030 | 25005 075 [ BCI08 0-12¢ | BEX93A 070 | NKTI25 0274 { TiS45 012
2N3i35 025 | 25020 200 | BC109 0-12{ | BFY(0 0-32¢ | NKTI26 027 | TIS46 012
2N3136 025 |25i02 050 |BCII3 0-27} | BFYI| 0-42t | NKTI28 027§ | TIS47 012
2N3340 0-97¢ | 25103 025 |BCil4 0-37¢ | BFYI7 0224 | NKTI35 027} | TIS48 012
2N3349 1-30 | 25104 025 | BCIIS 040 | BFYI8 0-32¢ | NKTI137  0-32{ | TiS49 012
2N3390 0-25 | 25501 0324 [ BCIl6 0-62t | BFYI9 032} | NKT210  0:30 | TIS50 017
2N3391 020 | 25502 035 |BCII6A 037} | BFY20 160 | NKT2I1 030 | TIS51 012
2N3391A  0-30 | 25503 0-274 | BCI18 0-324 | BFY2I 0-42f | NKT212  0-30 | TIS52 0-12
2N3392 0-174 | 3N83 040 | BCi2l 020 | BFY24 045 | NKT213 030 | TIS53 022
PANEL METERS 5 " t-25 | Log. and Lin. With switch 0224
38Series—FACE SIZE 42 x 10 - 125 | Wire-wound Pots (3 watts) ~ .. 0324
42 mm. All prices for -9 50 o 125 | Twin-Ganged Stereo Pots. (Log. and Lin.) Less Switch 0:37}
pieces. All meters D.C. £ 100 o 125
50 Microamp I -87¢ 500 % 25 | HEAT SINKS £
100 " 175 [ Amp 125 | 48" x 4" x 1” Finned for Two TO-3 Trans. 0-47¢
200 " 1:624 5 " 123 | 4.8° x 2" x " Finned for One TO-3 Trans 0324
500 " 1-37¢4 10 Volts 125 | For SO-1 0025 For TO-5 005 Finned
50-0-50 " 175 20 " 125 | For TO-18 005 Finned For TO-1 0:03 Finned
100-0-100 o : ';gi 338 " : %g
500-0-500 . .. j " ! ZENER DIODES £
] Milliamp__125 {500 “ 125 | 400 mW (from 3-3v to 33v) .. 0Tt
SPEAKERS (3 ohm) . £ | Watt (from 24v to 200v) .. 3 ) 0-37¢
lg' x g' . . :g;: g . . g';ﬂ 10 Vv«jm (fronr|;33-9v to If00v) 75y 75 o-gg
" X 47 9 .- .. -0 att B Series (from 7-5v to 75v. 0
8" x 5 1-37} Ig' geramic }3;: 29 ¢ ( ) 0
LR 0274 - Ceramic oo UOTE ] Antex ISW. Soldering Iran .. 1624
SillxE3d 0:624 |_Postand pocking 0155 G 30" W. Soldering Irons . . 097}

PRESETS C‘arbon Miniature and Sub miniature. Vertical
and Horizontal, 0°1 watt, 0'2 watt, all at 0-06 each. 03
watt 0-078.

CARBON POTENTIOMETERS
Log. and Lin. Less switcl e ..

£
015

POSTAGE AND PACKING CHARGES
UK. . - =5 a5 0-10

025 (minimum;

EUROPE . i
COMMONWEALTH (AIR) 0:65 (minimum

SILICON RECTIFIERS
Piv 50 100 200 400 600 800 1000 1200 1400
£ £ £ £ £ £
A 010 0124 0'15 016 0174 019 020 — -—
JA oI — — 022§ — 030 — - -
A — — 025 0-30 0324 035 050 — —
10A — 0-524 0-57¢ 065 0774 087} 0-97¢ 125 |60
I7A — 0574 0624 0774 090 0974 120 15874 |87}
35A — 1:37¢ 160 197} 2-17f 1270 310 350 450
* 5 amp only. | amp and 3 amp are plastic encapsulation.
DIODES AND RECTIFIERS
IN9t4  0-07¢ | AAZI7 0-12¢ AY38 0124 | QA5 017}
IN9I6_ 0-07¢ | BAIOO 015 BYI00 0-17¢ | OAI0 0-22¢4
:24444007 g-?%l BAI02 022f | BY(0) 0-22¢ | OA9 010
5113 018 BAII0O 032 | BYI22 037} | OA47 007}
5120 0-13 BAII5 0-07¢ | BYI24 015 OA70 007}
ISIZt 0174 | BAI4l 032} | BY|26 015 QA73 0'10
ISI30 012 | BAI42 0-324 | BYI27 0174 | QA79 009
ISI31 Q124 BAl44 0-12¢ BYi64 0-57¢ OAg8i 0-07¢
1S132 018 BA(l45 0120 BYXI0 0-22¢4 | QA85 007}
1S940 007 | BA|54 0124 | BYZIO 0-35 OA30 007¢
All9 010 BAXI3 0'12¢ | BYZII| 032} | QA9 0'072
AAI29 010 BAXI6 0-12¢ | BYZI2 030 QOA95 007
AAZI3 010 BAYI8 0174 | BYZI3 0-28 OA200 910
AAZIS 0-12¢ | BAY3I 097} | FST3/4 0-22¢ | OA202 0-l0
MAINS TRANSFORMIERS £
| amp Charger. Sec. 0-3'5-9-(8v . - .. 0974
2 amp Cha c. 0-3-5-9-18v .. 80 ™ Lo Larg
| amp EDou( MTI03 Sec. tappings from v to 50v .. |-624
2 amp (Douy MT |04 Sec. tappings from év to 50v 2124
Post and packin 0-228.
S5amp (Dou(ln’MTl 7 Sec. tappings from &v to 50v .. 550
Post and packing 0'37¢

Various other !l'rlnlférmor anging from {A to SA in stock.

TRIAC

-5 mod. § amp 400 v
R."E. Triacs

40486 TO
Econom
TC4/10 (Pressfit) 4 amp 100 PIV .. o is ol
TC4/20 (Pressfit) 4 amp 200 PIV .. oo " 3
TC4/40 (Prassfit) 4 amp 400 PIV .. o o8 i3
5T2 DIAC wl - "o oo - i S

ODY VOLOR—O
ouaEm ewdmwmoocso™
=

0000 00—N=———
-

INTEGRATHED CIRCUITS
SEE QUR SEPARATE ADVERTISEMENT ON PAGE 84
SHOWING NEW I.C.s AT NEW LOW PRICES,

THYRISTORS

PivV 50 100 200 300 0
A 025 027t 037} 0-40 0474
3A 030 0374 0-40 45 0-524
5A — 055 065 — 078
7A — 0-55 065 - 0974
TIC47 0-6 amr. 200 PIv 0-58.

Also 12 amp 100 PIV 0785 2N3525 at | 274,

VEROBOARD 15 Matrix | Matrix
247 x 3y 5 0 0174 020

247 x 57 . o2 0

3 x 3y 021 0-24

38" x 57 0-27¢ 0-27¢
247 x 177 0-62} -_—

31" x 17 90 o oa 080 1-07¢

5% x 177 .. - at . — 1-32¢
34" x 177 (Plain) ag as an = 0-57¢

5" % 177 (Plain) e o v 0-85 ==,

24" x 17" (Plain) al =0 ‘s 0474 =

Vero Pins (Bag of 50) €0-25. (Bag of 100) £0-40.

Vero Cutter £0°45, Pin Insertion Tools (-1 and - 15 matrix) at £0-58,

RESISTORS

Carbon Film

1 watt 5% 001 ¢ I watt 10%, .. 0024
§ watt 5% .. 0-02

2 watt 10% .. 0-06 4 watt 5% 00l

| watt M/oxide 0-09

Wire Wound £
25 watt 5% (up to 270 ohms only) .. 70 o - 00T}
5 watt 5% (up to 82k ohms only) .. 010
10 watt 5% (up to 25k ohms only) 0124
CAPACITORS. Polyester, ceramics, Polystyrene, silver mica,

tantalum, trimmers etc.
Elactrolytics
MF V.

D. £ | MFD. V. £ | MFD. V £
e 18 8-8;: 25" 50 007 ;88 6 04
? i 32 40 007 6 0124
2 35 00 32 450 0.27: 500 25 09
25 16 007y | o N0 Jd| S0 50 024
47 10 0074 007 | 640 16 0174
4 40 007§ 50 12 0074 | 1000 16 025
4 35 oli 50 25 0074|1000 25 025
5 18 007k| 50 50 010 |1000 50 037}
PR e g ox rmse &4
. 4 0 i 00 )
8 40 0074| 80 25 0-07¢ o %0 osn
: O 2500 12 025
8 450 015 | 100 64 0074 | 520
10 12 007t! 100 12 0074|2500 25 0474
10 25 07| 100 25 0-10 |2500 50 067}
125 25 0074 | 100 50 0124|2500 64 0-T7}
16 10 0074 125 10 0074 (3000 25 0524
e A5 _fz* 200 10 0074|4000 100 237}
25 6.4 007j| 250 25 014 4500 64 225
25 10 0074} 250 50 019 | 5000 25 0624
25 25 007! 320 10 0075000 50 097}
THERMISTORS (MULLARD)
R53 (STC) VAI010012f | VAI0390-18 | VAI0770-20
127 | VAIOISO019 | VAI040012¢ | vaj09) 0224
K151 (Sie- VAl0330-124 | VAIOSIO-124 | U
mens) 1K VAI034012¢ | VAI066 019 1096 0-20
0124 | VAI0370'12§ | VAIO740:12¢ | VAI0970-20
VAI0050:15 | VAI0380:124 | VAIO750-224 | VA3705 0874

Please note:—Due to bulk buying we can
now offer Texas RCA and Newmarket
Semiconductors at industrial distributor
prices, New quantity Price List available
for industrial users upon request.

Telex 21-492

A M

ARSHALL & SONS LTD

Tel: 01-452 0161/2/]3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

SEND I/-{5np) FORNEW COMPREHENSIVE
SEMICONDUCTORPRICELIST. (24 pages)

‘CALLERS WELCOME
Hours: 9-6 pm Mon-Fri 9-5 pm Sat
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SERVICE TRADING CO

INPUT 230 v. A.C. 50/60
OUTPUT VARIABLE 0/260 v. A.C.

BRAND NEW. Keenest prices in the
country. All types (and spares) from

4 to 50 amp. available from stock.

0-260 v.at | amp. ......... £5-50
0-260 v. at 2:5 amps ....... £6:75
0-260 v. at S5amps. ........ £9-75
0-260 v. at |10amps. ....... £18-50
0-260 v. at IS5 amps. ....... £25-00
0-260 v. at 20 amps. ....... £37-00
0-260 v. at 25 amps. . ...... £49-00
0-260 v. at 37-5amps....... £72-00
0-260 v. at 50 amps. . ...... £92-00

20 Different types available for
immediate delivery.

amp. £3:93

I AMP
OPEN TYPE (Panel mounting).
| amp £5:50. 2} amp. £6-63. P. & P. 38p.

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, i
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 BY @ 12{Amp., 4V. @ 25Amp. or 2V. @ 50Amp., etc.
Price: RT.I00VA 3.18 turns per voilt, £2:25+17p p. and p.
RT.300VA 2.27 turns per volt, £4-204+28p p. and p.
RT.IKVA .82 turns per volt, £6.50+33p p. and p.
RT.2KVA 1.5 turns per volt,
RT.2KVA 1.5 turns per volt, £14:004+50p p. and p.

L.T. TRANSFORMERS

All primaries 220-240 volts.

Type No. Sec. Taps Price Carr.

12 v. atiSA | la.. .. weka. e s A § . £1:88 28p
2 30,32,34,36v.atS5amps. .......... £4-68 30p
3 30,40,50v.atSamps. ...... ... £6-88 33p
4 10,17, 18 v.at 10amps. —............ £4-95 22p
5 6, 12v.at20amps............coounnn £6-43 33p
6 17,18,20v.at 20 amps. —............ £7-28 33p
7 6,12,20v.at20amps. .............. £6:88 38p
8 24v.at 10amps....... .. £5-23 28p
9 4,6,24,32v.at |12 amp £€7-15 33p

——— — — ——
AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 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.
— . —mme o G S— G G S— —
LIGHT SENSITIVE SWITCHES
Kit of parts including ORP.12 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 1 make, 1 break, H.D. contacts. Price inc.
circuit £2-75, plus 13p P. & P.

INSULATED TERMINALS
Available in black, red, white,
yellow, blue and green. New
10p each. Post paid.

|- . . e E G Sm e e . .

GALVANOMETER

300-0-300 microamp. Calibrated

30-0-30. Mounted in sloping fron. case
£2:50. P. & P. 18p. D.C. Voltmeter
0-3Vand 0-15V, £2:00 plus I8p P. & P.
D.C. Ammeter. 0-6 amp. and 0-3 amp. £2-00, 18p P.&P.
The set of 3 matching instruments £6-00, P. & P. 33p.

SA WA MULTI RANGE

TESTERS
LATEST TYPE

NEW MODEL U-50DN 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: S5QuA.,
0.5 mA., 5 mA,, 50 mA., 250 mA. Size: 5¢ x 3§ x 1§ in.
Complete with batteries

and test prods. Post paid
TEN OTHER MODELS FROM STOCK. LEAFLET

ON REQUEST.

‘AVO' 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. Multiplisr for 3600 volt. Complete
outfit in fitted case. £15-00, P. & P. 50p.

SEMI-AUTOMATIC “BUG” SUPER SPEED
MORSE KEY
7 adjustments,

speed adjustable
high as desired.

precision tooled,
10 w.p.m. to as
Weight 2}lb. £4:63 post paid.

ALL MAIL ORDERS. ALSO CALLERS AT:

" 57 BRIDGMAN ROAD,
LONDON, Wa 5B8. Phone: 01-995 1560
Closed Saturdays.

Postage and Carriage shown
below are inlaod only. For
Overseas

quotation.
issue a catalogue
— e e Gt

please ask for
We do not
s,

or
—

RHEOSTATS

(NEW) ing embedded in Vitreous
Enamel, heavy duty brush assembly designed
for comtinuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING |l VALUES:
100 WATT | ohm 10a., 5 ohm 4.7a,, 10 ohm 3a,,
25 ohm 2a., 50 ohm l.4a., 100 ohm la., 250 ohm
*7a., 508 ohm ‘45a., |k ohm 280mA., 1:5k ohm
230mA., 2'Sk ohm ‘2a., 5k ohm 140mA., Diameter
3iin. Shaft length %in. dia. #%in., £1:50. P. & P. Bp.
SO WATT 1.12/10/25/50/100/250/500/ 1K/l -5K/2-5K/
5K ohm. All at £1'5, P. & P. 8p.

25 WATT 10/25/50/100/250/500/1 K/I -5K/2-5K ohm.
All at 78p, P. & P. Bp.

Black Silver Skirted knob calibrated in Nos. 1-9. 1}
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! STROBE! STROBE!

% THREEEASY TO BUILD KITS USING XENON WHITE
'S LIGHT FLASH TUBES. SOLID STATE TIMING +
TRIGGERING CIRCUITS, PROVISION FOR EX.
TERKNAL 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
business. It is used a great deal in the motor industry
and is a real tool as well as an interesting scientific
device.
EXPERIMENTERS “ECONOMY” KIT
Adjustable | to 36 Flash per sec. All efectronic com-
onents including Veroboard S.C.R. Uniiunction
eron Tube+instructions £5:25 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.
HY-LYGHT STROBE
This strobe has been designed for use in large rooms,
halis and the photographic field, and utilizes a silica
tube for longer life expectancy, printed circuit for
eawy assembly, also a special trigger coil and output
capacitor. Speed adjustable 1-30 f.p.s, Light output
approx. 4 ioules. Price £10-88. P. & P. 38p.
7-INCH POLISHED REFLECTOR, Ideally suited
% for above Strobe Kits. Price 53p and 13p P. & P. or
% post puid with kits.

e S22 sased st s s s sssssss sy

LECTRONIC ORGAN KIT

= P AN

228 8 s 22280888 ¢e sl

Easy to build, solid
state. Two full octaves
gess sharps and flats).
itted hardwood case,
powered by two pen-
s lite |4v. batteries.
Complete set of parts including speaker, etc., together
with full instructions and 10 tunes. £3-00. P. & P. 23p.

50 in | 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

Prcjects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc., stc, Price £€7-75. P. & P. 30p.
COMPLETE NI. CAD. BATTERY OUT-
FIT (EX W.D.)

2 matal carrying cases
each containin;l x 1.2

——

volt 7 AH (I2v) batteries,
also 10 x 1.2v 22 AH
(1iv) batteries (40 bat-
teries in all), 1 Dual
veitage, dual meter,
cthyristor controlled
charging unit. Designed
for charging the 7AH and 22AH batteries simul-
taneously. Input voltage can be adjusted between
160-250v AC. Built to ministry specification. Ideal
power supply for fleld work. Offered at fraction of
makers price. 2 sets of batteries, | charging unit. The
sot £45:00, c. & p. £1-50.

NICKEL CADMIUM BATTERY

I.iv. 35 AH. size 80 high x 3x 10. £1-50 each, plus 20p
P. & P.

Sintered Cadmium Type 1.2 v. 7AH. Size: height 3} in.,
width 2§in. X | &in. Waight: approx. 13 ozs. Ex-R.A.F.
Tested 63p. P. & P. 13p.
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SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

www americanradiohistorv com

UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C operation.
£5:88, plus 13p P. & P.

6 BANK 25 WAY FULL M
WIPER 25 ohm coil, 24 v. D.C. %ﬁ
operation. £6-50, plus 13p P. & P.

8-BANK 25-WAY FULL W!PER
24 v. D.C. operation. £7:63, plus 20p P. & P.

RELAYS new SIEMENS PLESSEY, etc.

MINIATURE RELAYS AT COMPETITIVE PRICES.
| 2 3 4 | 2 3 4

52 6-9 6M 63p* 700 12-24 2c/fo 63p*
180  6-12 2 c/o E-E 43p* 700 16-24 6M  63p*
185 6-12 4cjo E-E S0p* 1250 24-36 4c/o 63p*
230 6-12 2 c/o 63p* 1250 36-45 6M  63p*
280 6-12 2 c/o 73p* 2500 36-45 6M  63p*
700 16-25 4M2B  63p* 5800 80-85 4c/o 50p*
700 16-24 4c/o 78p * 9000 40-70 2c/o 50p*
*including Base I5K 85-1106M 50p*

(1) 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 lin. X § X }in. Price 58p Post paid.

30-36 v. D.C. operation. 2 c/o 500 M.A. contacts.
3.200 ohm coil. Size only | X % X H}in. 43p post paid.
— — — — —T—— — — —

SPECIAL OFFER
Relay 18/24 v. D.C. 2 c/o 3 Amp contacts.
400 ohm coil. NEW. 48p. P. & P. 8p or
3 for £1-50 post paid.
TYPE A.G.C. IM IB I2v. A.C. 3 amp contacts.
NEW 48p + 8p, p. & p. or 3 for £1:50 post paid.

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 £1:00 post paid.

HOSIDEN DH-02-$
Stereo Headphones

OQutstanding performance. 8 ohm im-

edance and 20-12,000 cps. Adjustable
nead band. Price only £2-38.P. & P. 13p.
Complete with lead 2nd stereo jack plug.

BURGESS MICRO SWITCH
Lever operated. c/o contacts. Price
20p plus 4p P. & P. 10in. maker's
carton £1-75 post paid.

200250 v. | R.P.M. MOTOR =
Dimensions: 4° x3" x 2!°

Spindle length 13/16", diameter {". Manu-
factured by SEC. Price £1-13 plus 18p p. & p.

——— S n S— a——
BODINE TYPE N.C.1
GEARED MOTOR

(Type 1) 7! r.p.m. torque 10 1b. in.
Reversible 1/70th h.p. 50 cycle .38
amp. (Type 2) 28 r.p.m, torque 20 ~ Sy

ib. in Reversibla 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 transformer 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 ldeal for rotating aerials, drawing
curtains, display stands, vanding machines etc. etc.

N B e . SE SHMED SESR SEEES M A S g s O
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: |0amp.
€278, 1Samp. £3°75. 20amp. £3-75. P. & P.
23p. Also available with Solar Dial ON at
dusk, OFF at dawn. Prices as above.

PO A — M S . M E— T E— — —
LIGHT SOURCE AND PHOTO CELL
MOUNTING

Precision engineered light source
with adjustable lens assembly and

ventilated lamp housing to take @g

MBC bulb. Separate photo cell mountinxﬂusembly for
ORP.12 or similar cell with optic window. Both units
are&sri,nzle hole fixing. Price per pair £2-75 plus 18p.
P. b

NEW MODEL HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coil speaker,
also earpisce for personal monitoring. Complete with
morse key. £2-25 plus 18p p. & p.

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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TWO NEW
MULTIMETERS CLASS 1.5V MOVING COIL TWO NEW OSCILLOSCOPES FROM RUSSIA
FROM RUSSIA PANEL METERS
TYPE 4312~ low sensitivity 80mm SQUARE FLANGE, FLUSH MOUNTED C1-5 SINGLE BEAM
(8670 p.v.) extremely sturdy
instrument  for general 60uA .. .. £330 400mA .. .. 22:30 OSCILLOSCOPE
electrical use. 100pA . .. 310 600mA .. - 22:30 10 mefs passband, triggered
D.C. ranges: 0.3-1.5-7.5-30- 250pA .. .. 2270 254 .. .. 230 sweep from 1 p sec. to 3 milli-
60-150-300-600-960V and 400uA .. .- 22-80 @7 - .. #4110 sec. Free running time base
75mV 300 pa-1.5-6-18- 800pA .. .. 22:45 40V aa .. 410 from 20 Is to 200 ke/s. Bullt.f
60-150-600 mA  1.5- 40mA .. .. £2:30 150V . .. 8410 C/s 1o 2 Cc/8. u. -n
6 amps. 250mA .. .. £2-30 23321 ) o :g»;g tlr]nig rtnark%r_ and t;m litude
A.C. ranges: 0.3-1.5-7.5-30- .- .. ; calibrator, 3-in. cathode ray
60-150-300-600-900V. 120mm S8QUARE FLANGE, FLUSH MOUNTE tube with telescopic viewing
R D D, ApA L. 8410 154 .. 2290 hood. £39-00
Resistance: 0.2-3-30k 0. fopA ... £3:90 254 .. £2:90
Accuracy: D.C. 1%; A.C. 100pA - 2370 104 2300
1.5% SR+ St e Cl-16 DOUBLE BEAM
PRICE, with carrying case S00uA .. - £3-00 15V 23-10 - SCOPE
and leads £9.75 gb’;:."&‘ pe .. ﬁ:gg ‘1'2X\ ﬁ-%g OSCILLOSC .
TYPE 4318 —high sensitivity for general electronic and TV-radio BOmMA .. .. £290 250V 2395 %{nc/s gassgf.’znd‘ Seﬁ%ra 2
repair applications. 1A . o, 3290 OOV £4.00 ant amplifiers,
Bensitivity : 20,000 0.p.v. DC and 2,000 o0.p.v. AC. o Complete with external shunt rectangular 5 in. x 4 in.
D.C. ranges: 76mV-1.5-3-7.5-15-30-60-150- 300-600V . I3 WD Gt GV cathode ray tube. Cali-
6!)-1‘20-600“.&—3-]6-60-3OUmA-1.5Amp._ brated triggered sweep
A.C. ranges: 1A5-3-7.5-15-1:m-n0-150-300-«.00% from 0.2 1 sec. to 100 milli-
600s2A-3-15-60-300m A-1.5A. b -
Resiat‘;nce:&5-5-50-5001{0 MINIATURE CERAMIC CAPACITORS sec. per cm. Free running
Capacity and Transmission level scales. 25V D.C. WORKING time base 50 ¢/s to 1 me/s.
Accuracy: 1.5% D.C.; 2% A.C. . . 4u.a ) Built-in time base calibra-
PRICE, with carrying case and leads £10.50. ?s’?» lzlg(l)e;;gc‘ %‘2&;‘2'74-'7*0 3-'(-]47-5“-"8-100-120-150- ATt tion and amplitude cali-
Both instruments have knife edge pointers and mirror scales. 680-820-1000pF o - ) . 110 2&, brator .......... £87-50
= ~20% -+ 50% tolerance: 1500-2200pF 1-10 each Full details on_ request.
WHEN ORDERING BY POST PLEASE ADD 012 |  Suiroostomietotor oo .- . isvesd | Full servicing faciliis and
(2/6) IN £ FOR HANDLING AND POSTAGE. ° 0-022uF . . o i 1-30 each spares avay .
NO C.0.D. ORDERS ACCEPTED 0-033uF . . . .. 1-40 each G
ALL MAIL ORDERS MUST BE SENT TO HEAD 0-047uF .. . .. 150 each OUR NEW CATALOGUE 1970/1971 18 NOW READY.
OFFICE AND NOT TO RETAIL SHOP. Note: Minimum orders accepted 20 per type. PLEASE SEND 8.A.E. FOR YOUR FREE COPY.
g [} £ ] ] ]
0A2 038 | 5B/255M 6BNG 040 ;C;;ggég-gg QQV03-260A ggggz g;:
0A3 045 200 | 6BQ5 025 C . J 10
Shio bitlen | ooy ASGY FIRST QUALITY  |rorman joavoron, | uetat 1e
8‘1;:2; o-gg SR4GY 0-60 | 6BQ7A 0-40 \U ;gf{g%%o-n 81‘3_»333/3120-40 g%,es oo-gg
oc a8 |stian o4 (onrs oo GUARANTEED VALVES 070 070 UPIL 080
OD3 085 |5V4G 042 |6B87 130 BRAND PCL81 050 [QY3-125A |UF41 080
1A3  0-30 [ 5W4GT 0-40 | 6BW6 085 PCL82 035 00 | UF42 0-60
LABGT 032 |5X8 050 | 6BWT 070 PCL83 0-85 [QY4-400A |UF43 0-80
1B3GT 0-38 [ 5YSGT 0-32 | 6BX6 025 £ 2 ] ] [ [ [ ] PCL84 0-45 16-00 | UF80 035
1B24 400 |6Z3  0-50 [ 6BX7GT 6R7G  0-45 | 12AT7 033 |30C15 080 (329 115 |AC/TH1 E180F 0-95 |ECLS0 0-40| EL95 0-35 |HBCS0 0-30 | PCL85 0-40 [R10  1:00 | UF85 0-40
1C5GT 035 | 5Z4G  0-40 75682  0-40 | 12AU6 0-30 [30C17 085 3294 190 0-45 |E182CC1-20 { ECL&1 0-45| EL360 115 |HBCS1 0-33 | PCL86 048 |R18  0-55 | UF89 035
1CP31 €00 | 6 30L2 0-75 | 6BZ6 035 6344 0-60 | 12AU7 0-30 {30C18 075 |715A 250 [AX50 225 |E186F 125 |ECL82 0-35| EL803 1-00 |[HF93 0-35 090 {RG3-250A |UL4L 0-65
1G4GT 0-45 |6A8G 0-35|6C4 033 [ 68A7 040 12AV6 0-33 |30F5  0-85 [715C 5-00 [C1A 450 |E188CC0-90 [ECL83 0-85| EL821 0-35 |HF94 0-30 [ PCL8000-93 75 | UL84  0-80
1G6GT 0-40 6AB4 0-35 | 6CB6 030 | 63C7  0-70 | 12AV7 0-50 |30FL1 0-70 [723A/B 7-00 [c1K  4-50 | E280F 2-10 |[ECL&4 0-55| EL822 0-90 [HK90 0-35 | POL8010-70 |RL18 0.50 | UM4 0-40
1HBGT 042 | 6AC7 025 | 6CD6GA 6807 0-35 | 12AX4GTB |30FL12093 (7254 1800 |cpy, g.gg | F810F 290 [ECL8S 085 ELL8O 075 |[HL23 040 [ PCLB050-50 3150 .95 | UM8B4 0-20
1L4 020 | 6AF4A 0-50 115 | 68H7 035 0-55 [S0FL140-75 [807 050 EA50 0-20 [ECL86 0-40! EM34 090 | HL23DD PD500 150 g o0, ) ae | UUG 080
INSGT 048 | 6AG5 022 | 6067 050 68J7 0-40 [ 12AX7 0-30 |30L1 0-40 {811A 1-60 |OBL31 090 Ipas0 4.50 [ECLLSOO |EM71 075 040 { PEN4DD 13 UYIN 050
1QBGT 0-50 | 6AG7 0-40 | 6CHB 0-65 | 6SK7 035 [ 12AY7 0-70 |30L15 0-85 (813  3.75 |CL4  0-60 |EABCSO 1-50| EM80 0-40 [HL42DD 050 [SP2 050 | Uy11 o0-85
1R4 035 (6AH6 050 [6CL6 0-50|6SL7GT 12B4A 0-55 [30L17 0-80 {820B 3-50 [CL33 1.00 035 [EF9  0-50| EM&1 0-80 -50 | PEN45 0-40 [8P4  0-50 | UY41 048
1R5 035 |6AJ8 030 6CU6 065 0-35 | 12BA8 0-35 [30P12 0-80 [833A 17.00 [CY31 0-35 [EAF42 0-55 |[EF374 0-60| EMS4 035 |HL92 0-40 | PEN45DD |gp41  o0-45|UY82 0-50
184 027 | 6AK5 0-30|6CW4 063 68N7GT 12BA7 0-35 |30P19 080 [g37  0.85 | DAF41 0-50 |EAF80L EF39 040) EM85 100 [HL94 0-45 075 lypg,  g.55 | U¥S5 0-30
185 025 [ 6AK5W 6CY7 065 0-35 | 12BE6 0-35 [30PL1 0-70 |866A 0-75 | DAF91 0-25 050 [EF40  0-50) EM87 056 |[KT8 200 | PEN46 040 |00 oo | VL86311-00
1T+ 085 040 [6D3  045(68Q7 040 | 12BH7 040 [30PL13 093 (8704 3-00 | DAF92 050 [EB34 0-20 |[EF41 0-85| EN10 4-00 [KT36 1-00 | PEN383 VP4l 078
1T5GT 0-45 |6AK6 0-57 [6DC6 075 68R7 0-40 | 12BY7 0-55 |30PL14 0-90 [ge4  0.60 [PAF96 0-42 [EBS1 020 [EF42 0-70[{ ENI1 350 |[KT44 0-50 055 |[TP25  0-90 | vP133 1.00
1Us  027|64L3 043 |6DK6 048 6887 0-20|12C8 035 35A5 075 ggoRaA C90 0-45 |[EBC33 0-50 |EF80 0-25| EN32 150 |[KT45 2:00 | PEN384 TT21 285 | VR75/30
1U5 050 |6AL5 0-20 | 6DQ8B 0-63 {6T8 035 |12E1 1:35|35B5 085 50-00 [ DF91 0-25 [EBC41 0-85 |[EF83 0-55| EN91 0-35 [KT86 170 -60 {TT22 2-80 0
1V2 045 [6AM3 032 |6DS4 075 6ULGT 0-60 [12E14 857 [35C5 040 [q97 g.9p {DF92 0-20 |EBCSI 0-30 [EF85 035|EY51 0-40 ([KT71 050 | PEN453DD [U17  0-75 | VR105/30
1X2B 040 |6AM6 033 |6EA8 058 (6USA 0-40|12H8 0-30 (35D5 070 9314 850 |DF98 042 EBC90 0-30 ([EF86 0-30| EY80 0-45 |[KT76 0-40 0-60 | U18/20 0-75 0
243 0-40 | 6ANS 0-50 | 6GEH7 0-30 | 6X4 030 | 12J5GT 0-25 | 35L6GTO-50 DH76 0-35 |EBC91 0-30 |[EF89 (28| EY81 0-40 [KT88 175 |PF86 060 [U19 2-50 | VR150/30
2AP1 225 |6AQ5 035 |6EJ7 0-36 | 6X5GT 0-35 | 12J7GT 0-45 [35W4  0-30 | 465 025 [DHBL 0-60 |{RBFS0 0-40 [EF91 0-33[ EY83 0-55 |[KTW630-50 | PFR18 085 [U20 075 0-
2026A 050 | 6AQS 055 | 6F5 0-50 | 6X8 0-55 | 12K5 0-55 (3523 0-80 [4378 1-40 |DH101 0-55 [EBF83 0-40 [EF92 0-40| EY84 0-55 |[ME91 0-45 | PFL2000-70 |U25 078 | VU33 080
9C39A 7-00 | BARS 0-35 | 6F6G  0-30 | 6Y6G 065 | opoap 35Z4G 0-30 {4687  1-75 |IDK40 085 |[EBF89 0-30 (EF83 0-25| EY86 0-40 [MH4 O0-50|p 085|U26 078 | VUSSA 080
2C40 350 6AR6 040 |8F11 0-38 | 624 035 0-35 |35Z5GT0-40 (6544  6-50 |DK9L 0-35 [FBL31 1-50 |[EF94 0-25| EY87 0-43 |ML4 045 | PL36 0-55 |Usi 0-48 | VU111 0-80
2C51 045 |B8AB5 0-35 |6F13 0:38|7BS 075 12K8  0-50 42 -50 | 5551 A DK92 0-50 |[EC53 050 |EF95 0-30| EYS8 0-43 [ML8 0-40 | PL81 0-50 | US7 150 | VU120 0-80
2C53  4-50 | 6A86 0-37 [6F14 085|7B8 070 50A5 0-70 16:00 [DK96 042 [EC88 060 [EF96 0-22(EZ35 0-35 |MSPEN/T |PLs2 045 |Us0 032 |VvU133 0-80
2CW4 0-65 | 6AB7G 080 | 6F15 085|7B7  0-45|12Q7G 030 [50B5 045 |5654 0-40 [DL66 125 |[EC88 060 [EF97 0-85| EZ40 048 0-50 | PL83 0-45 |U52  0-33 | w107 050
2D21 o035 |BAT6 0-30|6F17 050)7C5 ~ 0-85)|128C7 0-85|50C5 040 |5670 0-50 (DL68 0-65 |ECO0 0-33 [EFG8 0851 EZ41 045 IMTI7 4-50 | pL84 040 [U76  0-30 | W720 0-80
UF2i 955 |6AUS 025 6F18 0.5 (TF8W 0485 108g7 035 [50CD6G 5751 080 [DL69 1-75 |[ECe2 035 |EF183 0-30] EZ80 025 [MU12/14 PL302 0-80 |U78 0-30 [X65 085
BAV5GTA |6F22 030|7Y4 080|507 g.30 185 {5768 070 [DL91 027 {ECS3  0-50 |EF184 0-35[ EZ8l 028 080 [ PL504 0-80 (U191 075 [ X66 058
2K25 8-00 070 | 6F23 0-80 | 724 0-50 1287 S50EH3 0-60 5796 14-00 [DL92 0-35 |EC8010 226 |EF800 1-00 EZ90 0-30 |[N78 1-15 | PL508 0-90 {U201 0-35| X76M 0-50
2X2 037 [6Av6 0-30 |6F24 075 |9BW6 0-50 | 12397 030 50165050 |58144 050 |DL93 0-35 |ECC34 0-40 [EF804 1-85| FG17 450 |NBP1 350 [ prsos 1-30 |u2s1 o0-40 | XC11 075
3A4 035 |gawsA 055 |6F25 075 |10C2 050 | 12SK7 045 [50KU 0-40 |5894¢ 5-50 [DLYs 0-45 |ECC40 080 [EF811 0-78] FW4/500 NSP2 400 | pLsol 0-80 |U282 0-40 | XC12 0-35
3B4 060 |gaxsoTm |BF28  060]10D1  0-50 [128N7GT [53KU 070 /6072 085 {DL95 0-40 |ECC70 085 |[EF812 0-80 _ 075 |PABCSO PL802 0-75 |U301 040 | XC12T 0-40
3828 215 0-45 | BGK6  0-80 10D2 040 045 |75B1 0°50 (6080  1-80 |DL96 0-42 {ECCH1 0-33 [EF814 0-75| FW4/800 40 | PLL80 0-58 U403 050 | XC15 0-25
~ 6J4 0-50 | 1OF1  0-90 | 128Q7 0-50 |75C1 45 |6148 150 IDY86 0-33 {ECC82 030 {EHYS0 0-40 ‘73 |PC86 060 | pMB4 0-50 U404 040 | XC15T 0-40
3BP1 275 | 6AX5GT 6J5GT 0-30 | 10F9  0-50 [ 128R7 0-35 |80 0-50 |61468 2-60 |IDY87 0-35 [ECC83 0-30 {[EK32 0-45|GC10B 375 [PC88 0-60 | PX25 200 |USO1 100 | XC23 080
3D8 020 0851657 ~ 0.45|10F18 0-45(12X4 04583 110 (6203  3-25 |DYB02 050 [ECC84 030 |[EK90 0-30| GN4  1-60 |PCS00 048 | Y31 0-30 |UABCS0 XC25 085
3D21A 200 |6B4G 1:00 | 6K6GT 0-55 | 10L1  0-45 | 1487  0-80 |85A2 0-40 6360 185 |E55L 275 [ECC85 0-80 [ELS 055 GR10M 1:50 [PCC84 0-40 [ Py33 o-63 0-35 | XR1-1600
30+ 040 |6B7 040 |6K7 0-85|10LDI10-60 | 20CV 3-15(85A3 0-50 [A870 250 {ES0CC 1-10 [ECCH6 050 |EL33 1-25|G810C 500 [PCCB5 0-40 | pyso 0-35 |UAF41 0-50 14-00
3Q5GT 0-45 | 6B8G  0-20 | 6K8G 035 10P18 055 [20D1 0-45 |90AV 2-50 |8883 £ 50 [E80CF 1-50 |ECC88 040 |[EL34 0-50|GB10D §-75 |PCC88 085 | pys1 0-30 |UAF42 0-86 | XR1-3200
Q 8BA6 025 | OK8GT 050 | 10P14 110 20L1 110 90CL 0-60 |8939  2-15 [ESOL 0-95 [ECC89 0-50 (EL35 0-40| GS10H 3-10 (PCC89 0-50 { pys2 030 [UB41 0-80 850
384 035 6K23 0-55|11D3  0-45[20P1 0-50 [90CG 125 |7199 075 |ESIL 115 ([ECC91 0-20 (EL36 050 GS12D 7-00 |PCC1890-55 | pyss 0-38 |UBC41 050 [ Z329 088
3v4 046 |BBE6 030 |5ry5 095 11D5 045 |agpy  g.80 |wocy 1-25 7588 125 |[ESSF 110 |ECC1800-60 |EL37 1-25/ GB47X 3-00 [PCCRO05 085 [ pyag o-g0 |UBCSI 0-40 | Z520M 1-50
4-125A 8-00 | 6BF5 080 [616GT 045 | 11E2 2601 o0py 4 1010507 g.g5 [75914 100 |E84L  0-50 |ECFB0 0-35 [EL41  0-56| GUS0 175 | PCOSOS 0-80 Py500 1-00 | UBF80 040 | Z700U 0-40
1-400A GBF6 050 |6L7  0-40 | 11E3 400 S o . 7895 1-25 |[E86C  0-90 |ECF82 (-85 |EL42 0-58| GY501 0-80 |PCE8000-70 00 0-50 | UBF89 0:35 | 2700w 0-76
1600 | 6BH6 0-45 | BL18 045 [ 12AB5 080 M 0115082 0-60 18005 7.00 [E88C 118 |ECPss 065 |[EL8L 055| G230 040 pcrso 0-30 | PY800 050 |ypp1 .50 (z719 025
4B32 400 |gnyg  g.45 | 6LD20 0-40 12AC6 0-40 | 25L6GT0-45 {150B3 0-60 (9002 0-35 | E8SCC 0-65 | ECP804]1-50 |[EL83 0-42 GZ31 0-33 [popge g-35 | PYBOL 0-50 (UBL21 0-60 | 2728  0-30
4I1AS 048 | (o’ o0 | 6N7GT 0-40 | 12AHTGT | 2524G 030 {15004 0-60 {9003  0-50 |E8SCC/01 |RCH35 0-60 ELSL 0-25|GZ32 048 |, b0, 060 | PZ30 035 |UCo2 035 |Z740 080
4THA 045 1-20 8p 0-30 | 25Z6GT0-85 | 305 085 |A1834 0-80 190 |ECH42 0-70 |EL85 0-43) GZ33 070 o] QQVo02-6 UCC85 040 | Z800U 1-75
5AR4 0-60 |6BK7A 085 (8P1  060|,9475 0.35|3045 045]310A 150 |A2283 120 |E9OCC 0-45 |ECHS1 0-30 |EL88 0-40| GZ34 0-60 |PCF86 0-60 215 | UCF80 0-55 { 801U 175
5B/254M 6BLTGTA | 6P28 085 |124Q5 0-43 | 30AK3 0-40 [311A 2-00 |AC/HL/DD |ES1H 0-80 |ECHB3 0-40 |[EL90 0-35| HABCSO PCFA7 0-85 | QQVv03-10 | UCH21 0-60 | Z803U 0-90
225 065 [6Q7  0-40 | 12AT6 030 |30C1 0-30|328A 200 050 |E130L 5-00 [ECH84 0-45 [ELY1 0-82 0-45 [PCP8000-80 125 [UCH42 0-70 | Z900T 078
PLEASE NOTE THAT ALL PRICES ARE QUOTED IN DECIMAL CURRENCY,
PLEASE NOTE THAT VALVES LISTED ABOVYE ARE NOT NECESSARILY OF U.K. ORIGIN
Head Office:
44a WESTBOURNE GROVE, LONDON, W2 WE WANT TO BUY:
UCa et Iy A'IR'B' A‘?”'?"é’ o e :nd SPECIAL PURPOSE VALVES. PLEASE OFFER US
. reiease ot electronic vaives, ubes, .
Cables: ZAERO LONDON klystrons, ete. YOUR SURPLUS STOCK. MUST BE UNUSED.

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2. Tel: 580 8403 TELEX 261306
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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. |deal 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 oilaer 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

 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 Bdblingen,

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 fiel[d. 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 |.E.E. or LLE.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 SERVIGE 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, 5.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

1000

CITY OF LEEDS & CARNEGIE
COLLEGE

SENIOR WORKSHOP TECHNICIAN
T3 £1,089-£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
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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
*xx%% but they certainly devote 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

Laboratory of the College.

Officer Students assist in setting up an experiment on a linear accelerator in the Rutherford Nuclear Physics

- T

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 44 MeV,
a wind-tunnel, a rocket-motor and a
computer). The third is that they are
not at all indulgent about slacking.
“After *****” gays 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.

To: Col. C. A. Noble, MC, BA, MP1(A),

Dept. 743 (RMSS A4), Lansdowne House, Berkeley Sq.,
London, WIX6AA. Please send me the illustrated
prospectus for the R.M.C.S., Shrivenham.

Name

Address

IMYE gggoocosoaaa GCE (or equivalent) passcs,

including . ........... at Advanced level in
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M5SL

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 recciver. 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.

The 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.

Wy

7,

7 7

7

/////,,,N

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 R/T 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: WWA155

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: WWA156

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, Solihuli, 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
£1,536—£2,182.

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
711, 1010

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). Wirite to the Bursar (Ref. B.738), The
University, Sheffield, S10 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 | 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: £1,368-£1,677 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, SO9 5NH by | February,
1971, quoting ref.: W.W.998. 998
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audio
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.

experience of T.V. or audio equipment.
Pension scheme and Life Assurance. Removal

expenses will be met by the Company and a
contribution towards solicitors and agents fees.

2,

for designand
development

There are opportunities for senior engineers

Test Gear Engineers are also required with

Conditions of employment are good, including

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, W1A 1DS. 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 recognised
engineering apprenticeship or have had equivalent training;
they should also have sound knowledge of and experience
in the electronic engineering field. The total period 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 7/7648/71.

s o e e o

ﬁﬁ%‘éﬂﬁ& TECHNICIANS

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 apprenticeship or who have had equivalent experience and
should be made to :—

The Personnel Manager, (EV/WW),
Thorn Radio Valves & Tubes Ltd.,
Mollison Avenue, Brimsdown, Enfield, Middx.
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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.
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TECHNICIANS AND
ENGINEERS FOR ST. ALBANS
AND LUTON
QUALIFIED OR NOT!

VACANCLIES 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.

374-hour, 5-day, office-hours week.

WRITE or phone Personnel Department stating age, details
of previous employment, training, qualifications, approximate
salary required, quoting WW11

MARCONIINSTRUMENTS 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.

Snecialist 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

agepoint) £1,351 .

then by 6 annual increments t0 a maximum
of £1,835 perannum.

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 'O’ 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.,
GL52 5AJ. Tel: Cheltenham 21491 Ext 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. ). H. Walker,
Acoustical Mfg. Co. Ltd.,
St. Peters Road, Huntingdon
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Electronics Maintenance Engineers

There are excellent opportunities in the
{nstallation and Maintenance Division of U.K.
Eiectronics and Industrial Operations of E-M.L.
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

APPOINTMENTS
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Commencing salaries of up to £1,600
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.

technicians and to ex service personnel.

compufer

engineering

NCR requires additional ELECTRONIC, ELECTR

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 ONC/HNC 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.

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.

0

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:

Mr. G. J. Lomer,
Director of Davelopmant
Racal-BCC Limited,

RIA/C/A/L|

Plan your future with

NC

R

THE ELECTRONICS GROUP
Wastern 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.

Electronics Billericay
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ST. LOYE'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 Ill—£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 liIl—£1,415 - £1,790
Applications (no forms) to:
The Principal
1041

BUSINESS OPPORTUNITY

Earn a substantial extra income through a fascinating
part-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 £5000 per annum at the higher levels. We
are looking for organisational and managerial ability.

Telephone for.an appointment.
YISTA 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) $/S and valve, etc. Please
phone in first place. WEM Lid.,
66 Offley Road, London, S.W.9.

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 & TELEVISION SERVIGING

RADAR THEORY & MAINTENANGE
Ec This private College provides efficient theoretical and prag:ticai training in the
above subiects. One-year day courses are available for beginners and shortened

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

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:—

(a) 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 I8 or
possess an ONC in a relevant subject.

in all cases, salaries rise to £1,716 p.a. inc.

Further details and application forms may be
obtained from the Personnel Officer at the above
address. Quote ref. WW/462.
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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 L.ondon, Hertfordshire,
Middlesex, Essex, Manchester, Kidsgrove and
Dublin

Write giving brief details of vour career, and
quoting ref. WW647C to: A. E. Turner,
International Computers Limited, 85/g1 Upper
Richmond Road, Putney, London SWis.

International Computers ICL
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APPOINTMENTS
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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 experiencein
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 instaltation 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 (at19) 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 cnupon for full details and application form
To: A J Edwards, C Eng, MIEE,

g The Adelphi, Room 705, John Adam Street, London WC2N 6BQ,
marking your envelape ‘Recruitment’ =
I Name.....cn - . . I
Address... I
..... o - |
§ Not applicable to residents outside the United Kingdom

NATCS

‘ National Air Traffic Control Service ‘

ﬁ————_—m—mw
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requires a

(ACTT Category D)
for

pension scheme.

SOUND MAINTENANCE ENGINEER

maintenance of wide variety of sound
transmission equipment. Theoretical and practical knowledge
of sound equipment and semi-conductor circuitry essential.

Staff subsidised restaurant. Free life insurance. Contributory

Applicants should telephone the Personnel Office 637 2424 (Ext.392)
for application form.

Salary £2,131 per annum.
recording and

"‘m

TEL: 01-836 5557

/) J J L L L L7 LS

”””””"
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,
Production Engineering,

Technical Writing should ’

Field Service or

Contact Electronics Appointments Ltd.

completely confidential. We are in consuitation 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

and we will help you.
Our placement service is professional, specialised and ’
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SITUATIONS VACANT

FULL-TIME technical expertienced salesman re-
quired for retall sales: write giving detalls of age,
previous experience, salary required to—The Manager,
Henry's Radlo, Ltd., 303 Edgware Rd.. London, W['Z’i
6

ARE YOU INTERESTED IN HI FI? If so, and you
have some experience of selling in the Retall Radlo
Trade, an excellent opportunity awaits you at Telesonic
Ltd., 92 Tottenham Court Road, London, W.l. Tel.
01-387 7467/8. [31

IPLOMATIC WIRELESS SERVICE offers a career

of Home and Foreign Service to men preferably
between the ages of 21 and 45 with PMG first class
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 HIF1 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. [1

HANIPSTEAD 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
bodles and supervise installations to completion. A salary
commensurate with ability will be offered with excellent
opportunities tor further advancement. For appointment
please write with full detalls to The Managing Director,

Hampstead High Fidelity, 91 Heath Street, London,
N.W.3. 6SS. [1003
LECTRONICS TECHNICIANS required in Depart

mnent of Psychology. Candidates should have or be
completing final City and Gullds in Electronic Servicing
or equivalent qualification. Candidates with ET4 ONC
and with special experience in Electronics considered.
Familiarity of Electrophysiological equibpment 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

T. 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 opportunitles 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 detalls will be given on
application to Hospital Secretary, St. Leonard’s Hospital,
Nuttall Street, London, N.1 5LZ. [1012

IRELESS TECHNICIANS. There are vacancles at

tne Home Office Wireless Depots throughout
England and Wales for Wireless Technlcians 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 promotlon prospects.
Qualifications: City and Gullds Intermediate Telecom-
munications Certificate or equivalent, or good experience
in Telecommunications. For further detalls write to:
Directordte 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,

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
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CRROIFF

University of Wales Institute of Science and Technology

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 Il in the Department of Physics at
the Liverpool Clinic. The work is concerned with the
maintenance, development and comstruction of
electronic instruments to be used in connection with
nuciear 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 £1626 by 7 increments to £2,130.
Application forms obtainable from Personnel Officer,
Clatterbridge Hospital, Bebington, Wirral, Cheshire.
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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

ARTICLES.FOR SALE .

MPLIFIERS,
brand new in cartons all 19

public address, by famous maker,
rack mountings. 30
watt with two or three low inpedance microphone and
100 watt amplifier unit only
£45 each. C.W.O. or
pro forma. SCOTTS
ELECTRONICS, 4 GAYFIELD PLACE, EDINBURGH.

Tel. 031 556 1301. [1014

music imput, £55 each.
to work with separate mixer,
Surplus to our requirements.

BUILD IT in a DEWBOX quality plastics cabinet.
2 in. X 2} in. X any length. D.E.W. Ltd. (W),
Ringwood Rd., FERNDOWN, Dorset. S.A.E. for leaflet.
write now—Right now. [76

FOR SALE. Quantity of now working 177 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

USICAL MIRACLES, Send S.A.E. for detalls of
Cymbals and Drum Modules, versatile independent
bass pedal unit for organs, pianos or solo, musical
novelties, waa-waa kilts (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 Mdlawi

MMUNICATIONS

requires a

OFFICER
(Civil Aviation)

* Salary up to £2149

* Low taxation

% 259 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 tecturer-
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

APPOINTMENTS

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 fauit 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
formto:

Mrs. A. E. Darkin,

Pye Telecommunications Limited,

Cambridge Works, Haig Road, Cambridge.

Telephone: Cambridge 51351 Ext. 355

& Pye Telecommunications Ltd Q’@
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Scopes’ 1035—2. 1049.—1. 1048 IlI—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. AAS00 £16
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 £156
All equip. “As Seen”. Cash only. (No
,CHEQUES). Collected or Carr. Extra.
ALLEN
46 LESTER ROAD, CHATHAM
KENT 1020

W CATALOGUE No. 18, containing credit vouchers
value 10/-, now avallable. Manufacturers’ new and
surplus electric and mechanical components, price 4/6,
post free. Arthur Sallls Radio Control Ltd., 28 Gardner
Street, Brighton, Sussex. [94

ELAYS, 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

APE DECK Brenell MK 5. Ser 3. Fiited with new
bogan 3/2 Record & erase heads extact type for
W/W circuits £45 0.n.0. Tel. 01-274 7317 evenings. [1031

TWO SIEMENS 24-channel and one Philips 12-chan-
nel AM VF Telegraph Terminals. Detalls available.
Inspection invited. Also Siemens 25-line automatic tele-
phone exchange with 20 extensions. Box W.W. 1025.

HF, COLOUR and TV SERVICE SPARES. Inte-

grated colour decoder unit incl. circuits 25/- P/P 2/-.
Colour scan colls £3.10.0 P/P 6/-, Chrominance panels
20/- P/P 4/6. UHF tuners transistorised, rotary slow
motlon 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. Transistd. UHF/VHF IF panels
£4.15.0 (or salvaged £2.10.0) P/P 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, 256/- P/P
4/6. Phillps 625 IF AMP panel and circuit, 30/-
P/P 4/6. SOBELL/GEC 2015 serles 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 injectlon 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

HF 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. Johnsons (Radio)
Worcester, WR1 2DT. [99

60 ke/s Rugby & 75 ke/s HBG Neuchatel Radio Re-
ceivers. Signal and Audio outputs. Small compact
units, £35. Toolex, 6 Warwick Close, Hertford (485?3{3

GROSS of standard turrent tags, best offer
secures. Box W.W. 1023.

16

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

IGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi-range meters,
etc., etc., In stock.—R, T. & I. Electronics, Ltd., Ash-
ville Old Hall, Ashville Rd., London, E.11. Ley. 49![36.
64

"RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

R SALE: Collins 518-1 with 55G-1 preselector,

general coverage 200 KHz to 30 MHz, with digital
read-out. Professional receiver, superb specification to
laboratory standards. New priée over £1,000, accepting
£650. East, 41 Avenue Close, London,
01-722 7040).

RO Rxbs, etc.,, AR88, CR100, BRT400, G209, S640,
etc., etc., In stock.—R. T. & I. Electroaics, Ltd.,

Ashville Old Hall, Ashville Rd., London, E.I1. Ley.
4986. (65
NEW GRAM AND SOUND
EQUIPMENT

LASGOW.—Recorders hought, sold, exchanged;

cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.2.
[11

TAPE RECORDING ETC.
OUR TAPES TO DISC.—£6,000 Lathe. From 30/-.
Studio/Location Unit. S.A.E. Leaflet. Deroy Studios,
High Bank, Hawk St., Carnforth, Lancs. [70

ERROGRAPH, Uher, etc., tape recorders for hire.
Full details from Magnatape Hire Services, 191/193
Plashet Road, London, E.13. 01-472 2185/2110. [25

OR 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.

ANTED, all types of communications receivers
and test equipment.—Detalls to R. T. & I
Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11, Ley. 4986. [6%
ANTED, 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,
gquotation 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

OIL winding capacity. Transformers, chokes R.F.
coils, etc., to your specification. Sweetnam & Brad-

ley Ltd., Bristol Road, Malmesbury, Wilts, or Tel.
Malmesbury 3491. [905
ETALWORK, 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

'URNED parts, automatic capstan capacity available
also milling, grinding, fitting. Low rates, Ministry
approved.—Desmond Engineering, Combe Martin, N.
Devon. Combe Martin 2412, [1036

E 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

Wireless World, February 1971

WIRING assembly PCB’s sheet metal turning miliing
transformers to your specification. Deane Elec-
tricals, 19b Station Parade, Ealing Common, London,
W.5. 992-8976. [965

TECHNICAL TRAINING

.M.S.E. (ELEC.), City & Guilds, R.T E.B. Cert.,

Radio Amateurs’ Cert., etc., on *“Satistaction or
Refund’ terms. Wide range of Courses in Elec. Engin-
eering, Design, Installation, Repairs, Refrigeration,
Electronics, Radio & TV, etc. Send for full detalls and
fllustrated book—FREE.—BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY, Dept. 152K, Alder-
maston Court, Reading RG7 4PF. [13

ECOME ‘““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 4PF. [16

.T-E.B. CERTS., City & Guilds, Colour TV, Radio,

Computers, Radio Amateurs’ Cert., Practical Elec-
tronles (with kit). Thousands of successes. Send for
full cetails of Home Study Courses and illustrated book
—FREE. BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, Dept. 150K, Aldermaston Court, Read-
ing RGT 4PF. (15

CHNICAL 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

INGSTON-UPON-HULL Education Committee,
RCullege of Technology. Principal: E. Jones, M.Sc.,

F.R.I.C.
FULL-TIME courses for P.M.G. certificates and the
Radar Maintenance certificate.—Information from
gt‘)llll]ege of Technology, Queen’s Gardens, Kingston-upon-
R [18

THE UNIVERSITY OF ASTON
IN BIRMINGHAM
ELECTRICAL ENGINEERIING DEPARTMENT

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 :—
c Ication Sy
Control Systems
Electrical Machlnes
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 quaiified
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 obtalned from:—
The Head of the Department of Electrical
Englneering (ref. 12),
The University of Aston in Blrmingham,
The Sumpner Bullding,
19 Coleshlll Street,
Blrmingham B4 7PB.
1001

BOOKS, INSTRUCTIONS, ETC.

ANUALS, circuits of all British ex-W.D. 1939-45

wireless equipment and instruments from original
R.E.M.E. instructions; s.a.e, for list, over 70 types.—
W. H. Balley, 167a Moffat Road, Thornton Heath,
Surrey, CR4-8PZ.
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APPOINTMENTS (continued)

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 54“ 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 vacarcy 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

al0:

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 £1,766 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.

0592081311 164 pages
1971 £0.50 (10s.)

Available from leading booksellers or

hThe Butterworth Group

88 Kingsway <+ London

WC2B 6AB

m @
000000000000000000000
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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

\ 7/

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
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WORKED EXAMPLES IN
ELECTRONICS AND
TELECOMMUNICATIONS

—Problems in Telecommunications Vol. 3

B. HOLDSWORTH, B.Sc., C.Eng., M.L.E.E., M.Sc.
and Z. E. JAWORSKI, Dip.Eng., D.I.C., C.Eng.,
M.L.E.E., M.L.E.R.E.

This, the third of four volumes, has been written to
meet the needs of students preparing for the B.Sc.
Final examination in Telecommunications, for Part |1l

PRINCIPLES OF PAL
COLOUR TELEVISION

H. V. SIMS, C.Eng., M.LE.E., F.LER.E.

This book discusses the principles concerning the
transmission of colour as well as reception and
particularly the effects due to non-linearity and its
correction. Other aspects covered are the failure of
constant luminance, differential phase distortion and
the production of Hanover bars. The book covers
City and Guilds 300 Series (Television Broadcasting).

G R e s G 154 pp. 59 illustrations 1969
of the I.E.E. Line and Radio Course, and for the C.E.I.
Part Il examination in Communicatio:s Enrgineering. £1.75 c.ase 2 Cas &
£1.05 limp 592 05970 7
278 pp. 162 illustrations 592 02785 6
£1.25 1968 Further information available on request
o
obtainable from your bookseller or: :
THE BUTTERWORTH GROUP -
88 KINGSWAY LONDON WC2B 6AB ®
01-405 6900 ®
[
o

00000000000:0000000000000000200000000800000000000
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neans ara mouldad in polycarbenats
n. Both types give o glow behind i

the panel to warn malntensnce steH. Unita sre one hols fixing 4" \\
and ' diameter clesrance.

The very low cost of these neaniresistdr assemblios makes them Ideai for safsty uses, partieularly in
trensistorisad mquipment whers most voltages ere safe ta be handled. Usually the mains trensforme- hes the
only dangerous terminele end for o few pence these indicators can bs soldersd on directly ss a waning |
Yight. Unltke incandescent Indicators thesa can he fitted and fnm%(tén '

100 off 100C off
8” PC, 8 PP, 110PC, 110PP. T, K 0.16 0.14 0.12 \
30" PC, 30" PP, R. 0.17 0.16 0.14 ‘\
PP/G, PP/H, Q, Alpha numeric. 0.20 0.18 0.18 \
M or M110 0.06 0.04 oca \
EP/‘I, PP/J. L, Speare caps & bodies %%g 882 8513 !
\

Post and Packing—10p &ny quantity

WEST HYDE WO

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NDRTHWOOD HILLS, NORTHWOOD, MITDX. HAB NN,
Telephano: Northwood 2494126732 Tetex: 823231

WW—055 FOR FURTHER DETAILS

alos

Foruse

wherever UNIVERSAL

2 third Another
hand is !l
e e : of hands.
Fully £6.96.
adfustable P &P 30p
for

any angle in

any plane.

£3.680.

P&P23p

A unique two-in-one version
with 2 sets of jaws, —
each rotatable -
through 360°
in any plane.
The Ontos is a multi-purpose, multl-position vice. ideal
for hoiding P.C. boards for sssembly. soldering or
testing. The jaws will hold flat, round. square. or
hexagonai parts. It is quickly reset to any new angle.
in any piane. making It Ideal for bullding up
modules, as a8 micrometer or gauge stand, as a light
general purpose vice. in the laboratory, or
whenever you need an extra palir of hands!

Always ready for the out of
TEST reach sockat. Easy-to-carry
ADAPTOR

lightwelght reel with
neon indicator, moulded
In  rewind handle and
easy wind non-twist
cable, 13 amp fused plug
and socket. Either BO ft
of B amp or 30 ft of 13
amp cable, 30 ft 13 amp
or BO ft B amp. 1 at
£4.98.P & P30p.

DISCOUNTS FOR QUANTITY.

-4
=
Typically used in gquentities by POSTAGE & PACKING EXTRA
washing machine menufectu-
rers  dnd suitebls for lab. use
otc. Fitted with non-wire-cutting WESI “vn[
contacts and fuse. Suitabe for

up to 13 amps. A neon Indicator
lights when maing la on the outer
sockats. ) at£1.26.P&P 10p.

SEND FOR FREE LEAFLETS & PRICE LIST

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT, NORTHWOOD HILLS, MIDDX, HAB 1NN
Telephone: Northwood 24941/28732. Talex: 923231 WEST HYDE NTHWD

WW-—056 FOR FURTHER DETAILS

This illustration shows
Sinclair Project 60

made-up using
Mod-2 Gready
punched

Contil Mod-2 instrument cas3s
are ideal for development and cheaper

for proguction. Made
1o P&P X Y Z 1o P&P with PVC coated materials
e . _ there is no paint to

X Y &4

45 3 B5 180 15p 45 7 13 305 23 scratch, the surface is
45 7 B85 220 23p 45 10 13 400 30p scuff resistant and easy
45 10 85 275 23 9 3 13 305 23 to clean. Coated
3 3 85 275 23p 3 7 13 400 30p i

9 7 85 305 23 9 10 13 490 30p ;'"mk'"'u"" f|'°"t gand
3 10 65 360 23p 133 13 400 30p 63 PEWOIS — #IYeS

137 65 380 23 1310 13 800 38 and coated steel top,
13 10 85 400 30p 183 13 490 30p bottom and sides gives
183 85 380 23 187 13 600 38 strength and ease of
W7 85 490 30p 18 10 13 760 38 assembly. Three heights

N
0
P
a
R
133 B85 305 23p T 13 7 13 490 30p easy cutting with rigidity
]
v
W
X
18 10 85 600 3% 6 Woodgrain 4005 % of cases, four widths and

ZrXeCe—TomMmOoOmP

45 3 " 220 23 Sizes m inches . A
—— - A - S two depths give 48 dif-
Kit of Sinclsir hardware inc. capacitors. plugs, socksts, scraws, wire, heat sink, ferent cases Mod-2
fuse. fuse holder, etc.. £3.40 P & P 23p. . A
means modern design,

Sinclair punched case and chassis. Mod-2 type G in wood prain, £4.25 N
P &P 23p. low cost, off the shelf delivery.

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.

7 WEST HYDE (W

WEST HYDE DEVELOPMENTS LIMITED, RYEFIELD CRESCENT, NORTHWOOD HILLS,
NORTHWO0O0O, MIDDX., HAG 1NN. Telephone: Northwood 24941/26732. Telex: 923231

WW-—057 FOR FURTHER DETAILS

CONTIL

PRINTED CIRCUIT BOARDS

Some of the many reasons why Contil boards are
preferred: Gold on ail contacts. Passivatad roller tinned
Low cost chassis for boards. Can be used on their own
or in our law cost Contil Mod-2 cases. Power rails
adjacant ta other conductors. Polarising pins
CHASSIS. Y Chassis are supplied as two mouldings
each carrying 20 slats for boards and 20 slots for con-
nectors. These are supplied in pairs. In the large cases
two pairs can be used, so giving  maximum of 40
boards on }” centres. O chassis is free standing.
but can be bolted down,

BOARDS

Type A—Standard Contil board. 20
conductors with power rails at right
anglestoconnectionrails.  EACH 50p
Typa B—Half board as above, butwith
20 connector ways. EACH 40p
Type C—0.1" pitch. Verto type butto
fit Contil 44" square 43 copper strips
giving 20ways. EACH 55p
Type M-—20 wey, gold pleted con-
nectorinc. polarising pin. EACH 45p
Typs O—P.C. Chassis with flanged
mounting plates. 20 slots for boards

and connactors on haif inch contres.
EACH 210p

Telophona. Northwood 24841/26732

Type Y—1 pawr, 10.3/8" wide as above

moulding only. 145p
Type S—Single printed circuit board
supports. 15p par pair

In addition we are also supplying the
most popular Vero board. Type 122
17 pitch, 17.9” x 3.75". EACH 100p

ABOVE

One pair of Y type chassis mouldings mounted
in 8 Mod-2 case. This case cantake 2 Y chassis
pairs or space for a power supply, etc. with
1Y chassis pair.

DISCOUNTS FOR QUANTITY.

POSTAGE & PACKING EXTRA

WEST HYDE WO

SEND FOR FREE LEAFLETS & PRICE LIST
WEST HYDE DEVELDPMENTS LTD., RYEFIELD CRESCENT, NDRTHWDDD HILLS, NORTHWDOD, MIDOLESEX. HAG 1NN.

Telex. 823231 WEST HYDE NTHWO.

WW—058 FOR FURTHER DETAILS

wwwW americanradiohistorv com
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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%1p)
Precision engineered optical probe body
for above, for light or enlarger meter 1/-
(75p)

Professional quality slope-front instrument
case 15 x9 x63. Well known Mfrs. over-
stock, duo-grey, det. panel 15 %8 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 226MA-Hr Ni-Cd rechargeable batts,
ex new equt. 17/6 plus 2/6 p. & p. (87%p +
121p)

Few single cells 3/6 ea. (171p)

2-p 6-way rotary switch, boxed 3/6 (171p)
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.

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 cond., ex stock.

Price £8.0.0 plus £1 carr. with pull-out
drawer or £7.0.0 plus £1 carr. less drawer.
S.A.E. for list or enquiry:

A. H. SUPPLIES
57 Main Road, Sheffield S9 SHL

PLUG-IN
REPLACEMENT
TRIPLER and

+-WAVE UNITS

Fitting is easy—
they clip straight
into the existing
transformer.

A product of ITT

——MUSICAL MIRACLES—

WAA-WAA PEDAL. Complete kit of all parts, robust

cabinet, mechanism & instructions.: Huge sales, well
proven design. ONLY 49/- complete. Or built &
tested £4.15 post free. RHYTHM BOX. Build your

own from our pre-built electronic circuit modules,
e.g. box giving waitz, foxtrot etc., cost under £17.

ORGAN PERCUSSION units £14. Bass pedal and

other fascinating effects, fuzz, tremolo etc.

Send s.a.e. for list. D.E.W. LTD.

254 Ringwood Road, Ferndown, Dorset.

E.H.T.

AMERICAN
TEST AND COMMUNICATIONS EQUIPMENT
% GENERAL CATALOGUE ANJ104 1/6 %
Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

Salthouse, Nr. Holt, Norfolk. Cley 289

TRANSFORMERS

DOUGLAS GUARANTEED
12 or 24 Volts
Output V. & Amps. Ref. No. Price P.& P.
12Vx2 250mAx2 MT11108%% .. . 15i= 1/6
12Vx2 500mAx2 MT213CTe.. .. 17/8 3/
12Vx2 1Ax2 MT 7Y AT § .. .. 23— 3/6
12Vx2 24x2 MT 18 AT .. &, 32/3 3/6
12Vx2 3Ax2 MT 70 AT .. . 30/— 5/~

30 volts, All tapped at 0.12-15-20-24-30 V,
Ontput Ref. No. Price P.P. Output Ref. No. Price P.P.

Amps,

4A MT 21 AT 51/3 6/6
5A MT 51 AT @3/~ 6/6
2A M 33/- 5/- 8A MT 88 AT 100/~ 7/6
3A MT 20 AT 43/- 5/~ 10A MT 89 APT129/- 8/3

500mA MT 112 CT¢ 17/8  3/—
M} 79 AT: 2316 46

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.
. 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

>
=]
o
E]
m
73
73

PLUG-IN REPLACEMENT
TRIPLER MULTIPLIERS

for Mono TV

These Selenium high voltage units for Ferguson mono-
chrome TV E.H.T. supplies. are direct replacements for
trays. Part No. OM3-700 and 6M3-034—Tripler
Type No. TU18-2TQ

Part No. E.18KC1A } wave Type No. TU18-2HD

GOTHIC ELECTRONIC COMPONENTS

A division of Gothic Electrical Limited
House, Hamp Street, Birmingham 19
Tel:021-236 5060

lenclose £ ...for .........Tripler/} wave

Delete type not applicable

TU18-2HD TU18-2TQ
Prices 1 off 39/6 45/-
10 off 3476 39/6

) o —— ————————— T — — — — o ——

50 volts. All tapped at 0-19-25-33-40-50 V.

500mA MT 102 AT 23/- 3/6 3A MT 105 AT 83/8 6/6
1A MT103AT 34/~ 5/~ 4A MT 106 AT 84/- 6/6
24 MT 104 AT 46/9 6/- 6A MT 107 AT 124/- 8/3

80 volts. All tapped at 0-24-30-40-48-60 V.
BoOmA MT 124 AT 23/@ 3/8 24 MT 127 AT 51/3 5/-
1A MT 126 AT 33/= b/- SA MTI25AT 75/9 6/6

AUTO-WOUND RANGE

Power ‘Winding tapped at Ref. No. Price P.&P.
output
20 VA 0-115-210-240 MT 113 CT 15/8 1/6
75 VA = MT 64 AT 28/7 5/-
150 VA 0-115-200-220-240 MT 4 AT 34/9 5/
200 VA w4 MT 65 AT 49/4 b/~
300 VA " = MT 66 AT 87/7 616
500 VA e MT 67 AT 87/6 8-
BAFETY ISOLATOB.S 240 V IN 115 V. OUT; C.T.
VA Ref. No. Price P.P. 1.No.  Price P.P.

250 MT 194 AT 106/6  8/-
100 MT 192 AT 49/ 5/- 350 MT 195 AT 150/- 9/6
200 MT 193 AT 84/- 8/- 500 MT 196 AT 201/=- 11/6

60 MT 191 AT 45/4 5/—

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

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.
49 Pancrss Road, London, N.W.1. 01-837 778

ENTHUSIASTS

for tape recording
subscribe to the only
Magazine devoted
exclusively to the
subject.

Monthly 3/-
il s /
yriy. incl. postage.

® FREE SPECIMEN COPY ON REQUEST

7 ALVERSTONE AVENUE, EAST BARNET, HERTS.

30/- (us.ais3.75

400 V. Output at 50 HZ. Ref. ITS AT Price  P.P.
C-D Ignition system by R. M. Marston Esq. 30/6 5/-

SPEAKER OUTPUT RANGE
Primary Lead Sec. impedance Ref, No. DPrice
& Qutput
4K to 16KQ at 40 mA | 3,75 &
in 5 stages. 156Q @ 3.5W
8K with C T. t‘)OmA; 150 @ 15W OT 4EL  37/= B/-

P& P
OT 1ICT 12/9 2/~

X 2, 43% U.L. Taps.
OT 8CT 22/ 3/-

IOOV Line Matching. 1 15Q, 2.5 to
10W

LEAD ACID BATTERY CHARGING 2-8-12V.
Qutput Ref. No. Price P & P Output Ref. No. Price P & P
Amps (D.C) Amps (D.C.)
1.5A MT 45AT 22/9 3/6 4A MT5AT 36/8 5/-
3A  MT 47AT 32/8 5/- 7A MT 48AT 51/3 6/6
For use with Seienium Bridge Rectiflers.

AT indicates open univers] fixing with tags; CT is open U-clamp
tixing with tags; C8 is open U-clamp fixing with P. C. spills; * with
interwinding screen; t untapped 240V Primary ; § Primary tapped
at 210-240V; other Prlmxnes tapped at 200-220-240V.

Over 200 types in stock through agents or direct. S8end for lists

DOUGLAS ELECTRONICS INDUSTRIES LTD. Dept. MQ7,
Thames Street, LOUTH, Lincs.

SURPLUS HANDBOOKS

19 get Circuit and Notes .. 2o 7/- plp 94,
1155 set Circuit and Notes .. a8 = .. - plp9d.
H.R.0. Technlcal Instructions . exe .. 8/~ p/p 9d.
38 eet Technical Instructions . 60 .. 8/~ pipod.
46 set Worklng Instructions oF . .. 6/- p/p9d.
88 set Technical Instructions -~ .. 78 p/p 9d.
BC.221 Circuit and Notes .. 5 . .. 8- pip9d.
Wavemneter Class D Tech. Inat. a .. @/-pipod
18 set Circuit and Notes . 8/~ pip 8d.
BC. 1000 (31 set) Circuit and Notea 8/~ plp
CIL. 100/1.28 Circuit and Notes 10/8 p/p 84
it.107 Circuit and Notes - 218 pf
AR.B8D Instruction Manual 18/8 p[p /-
62 set Cireuit and Notes /-

7

Circnit Disgram 5/6 each pout tree R. lllGIA R. 12‘24/A B. 1366.
kK. 24, 26 and 26, A.1134, T.11564, CR.300, BC.312, BC.342,
BC.848J, BC.348 (E.M.P.), BC.624, 22 1475(88), 1392.
62 wet Sender and Recelver circuits 8/- post Iree.
Colour Code lndicator 2/8, p/p 6d.

8.A.E. with all enquiries please.

Postage ratea apply to U.K. oniy.

Mail order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES
Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

LOWE ELECTRONICS

WELLINGTON STREET, MATLOCK, DERBY.
SHIRE. Tel. Matiock 2817 (2430 aftar 6.0 p.m.)

Specialising in top quality Amateur SSB equipment,

accessories and test gear. selection of second-hand

items currently in stock.

Receivers: Collins 51)4 £300, 51J3 £160, URR390 £200,

R.C.A. ARBSI6L £165, etc

Transceivers: SBIOI £I60 NCX-5 Mk Il £160, FT-100

£130, FT-150 £150, etc.

Signal_Generators: Airmec 204 £85, Marconi TF1060
S, CT218 £25, Type 13 £10.

Rohde & Schwarz SKTU Noise Generator £65.

Wayne Kerr B90lI Admittance Bridge £45.

Dumont 241 Scope .

Avo Valve Tester £20.

Well worth wh:le 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: 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

WY INYLELRRSSANLL

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
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SILICON TRANSISTORS
1,000,000 FOR SALE

Clearance of pnp Silicon Alloy Transis-
tors from the 25300 (TO-5) and 25320
(SO-2) range and similar to the OC200-
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 28320.
Approximate count by weight:

100 off—15s. (plus p. & p. 2s.)

300 off—£1 15s. (plus p. & p. 3s.)

500 off—£2 10s. (plus p. & p. 3s. éd.)

1,000 off—£4 (plus p. & p. 5s.)

10,000 oﬁ'—ﬁsp(plus p. & p. lls.)
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

CASH IMMEDIATELY AVAILABLE
for redundant and swiplus 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

KEYNECTOR

The safe quick

way to connect
electrical equipment
to the mains

Connects anything

parallel cannections up o ]
10 13 amps. Send A
for leatie e
‘ EBINSTRUMENTS
49-52 PANCRAS ROAD LONDON NW.1 Tel:01-8377781

WW—105 FOR FURTHER DETAILS

THE ONLY
COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
EQUIPMENT

IN THE WORLD!

CECIL E. WATTS LIMITED

Darby House
Sunbury-on-Thames, Middx.

Send P.O. 2/6 for 48 page
booklet providing all necessary
information on Record Care.

SO FWOLESSIONAL THE \

YUKAWN

P iy REY MR
et airdrying

ﬁez R BLACK WRINKLE
” ° (CRACKLE) finishes

Yukan Aerosol spraykit contains 453,  fine | Other Yukan Air
quality durable easy instant spray. No stove baking | Drying Aerosols.
required. Hammers available in grey, blue.

Modern Eggshell Black Wrinkle (Crackle)
all at B5p at our counter or 90p -, carriage paid,
per push-button self-spray can. Also Durable, heat
and water resistant Black Matt finish ( 339g. " sell-
spray cans only) 75)
SPECIAL OFFER:
snap-on trigger for 96p , carceage
paid. Choice of 13 self-spray plaln calours and prl-
mer (Motor car quality) also avallable  Please enclose cheque or
crossed P.O. for total amount direct to:

307a, EDGWARE ROAD,

vept: 2 YUKAN, vonbon, w2 188 -

We subply many Government Departments, Municipal

Authorities. Instituzes and Leading Industrial =
k Organisations -We can supply you too.
Open all day Saturday. Closed Thursday afternoons.

Metalhics: Grey.

ROAMER EIGHT Mk 1 WITH TONE o O 1
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 aerial. 7 x4in. Speaker.
Airspaced  ganged  tuning  condenser.
Earpiace socket and earpiece. Selectivity
switch. Size 9 x 7 x 4 in. Total Building
Costs £6.19.6. P & P 7/6. Plans and Parts
fist 5/- {free with parts).

POCKET FIVE, MED. AND LONGWAVES
& TRAWLER BAND WITH SPEAKER
5 transisters and 2 diodes. ferite rod
aerial, tuning  condenser, moving coil
speaker. ete. 5F x 1} x 3fin
Total Building Costs 44/6. P. & P. 3/6.
Plans and Parts list 1/6 (free with parts).
RDAMER SEVEN Mi 4.7 WAVE-BANDS
MWI1, MW2, LW, SW1, SW2, SW3, AND
TRAWLER BAND. 7 transistors and 2 diodes
Ferrite rod aenal and telescopic aeral.
Socket for car aenal 7 x 4in speaker.
Airspaced ganged tuning condenser etc.
Size 9 x 7 x 4in Total Builiding Costs
€5/19/6. P. & P. 7/6. Personal earpiece
with switched socket for private listening
5/- extra. Plans and Parts list 3/- {free with
parts})
TRANSONA FIVE MEDIUM, LONG AND
TRAWLER BANO WITH SPEAKER §
transistors and 2 diodes. ferrite rod aenal,
moving coil speaker. 6} x 43 x ilin
Totai Buikding Costs 47/6. P. & P. 39
Plans and Parts list 1/6 (free with parts).
CONSTRUCTORS BARGAIN!

Speaker. Brand New.

double!

RADIO EXCHANGE CO. LTD.
Dept WW. 61 High Street, Bedford.

‘Phone 0234 52367

® Open 10-1. 2.30.4.30. Sat. 9-12

FAMOUS MAKERS PORTABLE WDOOEN
RADID CABINET. Sze 114" x 33" x "
with chromed handle and fittings. Slotted
wood front, rexine covered padded sides.
Dial calibreted Medium and Long Wave
stations. Complete with 2 printed circuit boards
and Elac 5" x 3" 25 ohm Heavy Duty PM

Only 49/6 P&P 7/6. Must be worth at least
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LAWSON TELEVISION TUBES 100W AMPLIFIER
All parts now available for this latest
NEw TUBES REB“ILT TUBES additiontoh_ighp‘erformanceamplifiers
L “Cent 99" Brand lawson "Red Label” rebuilt crts are as described in Wireless World.
naevvis:’unbes.el?siurg silveraar:etiv;afr;d particularly useful where cost is a vital 22 transistors and diode (overload protection
screens, micro fine aluminizing, factor such as in older sets or rental use. included) i £17.5.0
high definition electron guns. Red Label are completely rebuilt from Resistors, Capacitors, pots, Choke 25/6
resulting in superb NEW REBUILT | selected glass and are exact Fibreglass P.C.B. 19/-
performance and very TUBES TUBES replacements. Z”Cxl?l g?g{ﬁog}pgnﬁn?H/s. K £1 9.3./0
d . . : rille in -
fonallites :‘;, g :88 2:12:3 2 years Guarantee 2 full kits with H/Sinks £38
AW ON TUBES 19" 7.10.0 4.17.6 both new and rebuilt Transformer as specified £6
LAWS 2: giso 1000 | oy TUBE FITTINGS Capacitor 4700/63V 34/-
IBCHURCHDOWNRD. | 1o: G120 eancmama 7. 50 | WSTRUCTIONS SUPPLIED | | | Eo0erel (00000t orent set with Dl
MALVERN, WORCS. | 23. '0:19 Twin BANEL = R e H/Sink ' £15
Telephone: MALVERN 2100 23' 13.10.0 TWIN PANEL i 2 Full Kits £28.10.0
WW—106 FOR FURTHER DETAILS 30W Bailey (single power rail)
10 transistors £5.12.0
Resistors, capacitors and pot 26/-
Linsley-Hood Class AB
5 transistors, Zener 67/6
Q . . ape MJ 481, MJ 491, MJE 521, BC 182L,
We are a Polish company manufacturing high stability s 2191)
. R 1 Resistors, capacitors and pots 44/6
electronic components |'Vth|Ch have good mechanical A
1sti ife expectancy. 4 transistors 57/-
characteristics and long exp y SR e oneser, 70 o
Resistors and capacitors 28/6
Amended Circuit
Valves Electron Guns 4 transistors 33/-
Resistors, capacitors, pot 40/-
Tape Recorder Heads Please state 8Q or 15Q for L.H. Amps.
g _ H All transistors matched and with mica
TV Picture Tubes Sub-assemblies o ren
Resistors except power types, 3W 5% low
Il . . noise carbon film.
In addition we can offer production capacity and the Semiconductors
are H 2N 3055 12/- MJ 481 24/-
ability to produce electronic components to meet ers  oh R
! 1fi 1 S. 2N 3716 57/- MJE 521 14/6
our customers own specnflcatlon 5N 3791 84/ D 2, 1.
40361 10/- TIP 30A 13/-
40362 12/- 1BO8T20 12/-
BC 125 9/6 1B40K20 32/-
BC 126 9/6 1S3062 7/-
Brand new top quality components.
Instant Service. Mail Order Only.
Post Free.
R TER. POWERTRAN ELECTRONICS
‘ 2 KENDALL PLACE, LONDON, W.1
Polish Foreign Trade Company for WW_109 FOR FURTHER DETAILLS
Electrical Equipment Ltd.
Warszawa 1, Czackiego 15/17, Poland.
Telegrams: ELEKTRIM-WARSZAWA, Thanksto a bulk purchase we can offer
ATCEEEAFA, T Gk, BRAND NEW P.V.C. POLYESTER
.0. Box:
AND MYLAR RECORDING TAPES
If you are interested, please send for catalogues and quotations. g‘r’i't‘i‘;{ji;‘;':gr,;You:ht:p:;‘;;'e";’::‘e‘;“i‘n ;:r;‘t‘h’ebr::
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
WW—107 FOR FURTHER DETAILS 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 3in. 160fe. 2/- Sin.  600fc. 6/-

e 5%in,  900ft, 8/- 7in. 1,200fc. 9/-

L.P 3in.  225ft. 2/6 Sin. 500ft. 8/6

* 5%in. 1,200fc. 10/- 7in. {,800ft. 13/-

D.P. 3in. 350f¢. 4/6 Sin. 1,200fc, 12/-

{5%in. 1,800fc. 16/~ 7in. 2,400fc. 20/
Postage on all orders 1/6

COMPACT TAPE CASSETTES AT

HALF PRICE
60, 90, and 120 minutes playing time, in original
plastlc library boxes.

MC 609/-each. MC 90 12/6 each. MC 120 18/3 each.

. a
Dimmerswitch ECONOMICAL I“ s STARMAN TAPES
will dim up te 400 watts of incandoscont lighting —_— 28 LINKSCROFT AVENUE, ASHFORD,
from zare to fell brilllance. This unit simply replaces ACCURATE MIDDX, Ashford 53020
the normal tight switch,and |s fitted ina matter of T $
minutes. An MK meunting frame Is supplied, fer use RELIABLE = WW—110 FOR FURTHER DETAILS
when mare depth is required. i B
Gomnllta Kﬂ sz 85 Private enquiries, send two 5d stamps for brochure
L3289 v SN72741 88 NS709A 47 PA230 92
PRICE : THE QUARTZ CRYSTAL CO. LTD PAZi4 :;: PAZIT uﬂs'; sLisaA u‘g%
Built & tested : £3-35 72 Q.C.C. Works, Wellington Crescent, Microhm Mem Glaze |If|s Watt 5“, R,sismifi.p eacﬁ
New Malden. Surrey (01-942 0334 & 2988) 1N4001 7p | N4002 8p N 4003 9p
- IN4004  10p PL4003 tip PL4004  12p
Diathane Ltd. W b WD Cbh G G

111, Sheffield Road. Wymontham, NORFOLK. Yo:'jkEHEusE LuE YE—IEE—.O hGlrl;Sefh(lle\/yrEt)on

. L Mail Order Only. C.W.O. P. & P. 5§ d
Please add £0.10 postage and packing TR — e = Cance) 3;; qu:ery Al (AN, [ 1 [ BD (0P CREkT
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MACLEANS 6” FAN

230 v AC. 3 Amp. 2,800 rpm. 8§5/- pp 6/-.

IMLOCK COLLAPSIBLE ALUMINIUM
CHASSIS FRAMES 103" x 83" x 6%” 20/- pp 3/-.
CROMPTON PARKINSON 1 HP 1440 RPM
single phase elecmc motors

£6. 0s. 0d. ea.; 20/- pp. 2800 rpm also available
same price.

3 HP 1425 RPM ELECTRIC MOTORS

Single phase £3 18s. 0d.: 15/- pp

Ex-equip. New condition.

3 HP 1425 RPM ELECTRIC MOTOR

Single phase £2 2s. 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 3/8. Ex-equip.

12 VOLT SOLENOIDS PULL ACTION

Size 2” x 1”7 x %”. 4/6 each pp 1/6.

STC SEALED RELAYS DOUBLE POLE
CHANGEOVER

48v 2 500 () Ex-equip. 2/6 each pp 1/6.

SIEMANS MINIATURE RELAYS Double pole
changeover, dust cover/base. 48v. 2600 @ 10/6 ea.:
1/6 pp. NEW.

OMRON MIDGET POWER RELAYS Type Mk. |
230v. AC. coil: Single poie changeover contacts
5 amp 440v. AC., 250v. DC. 10/6 pp. 1/6.
DIAMOND ‘H’ MINIATURE 3 POLE CHANGE-
OVER RELAY 24Qv. AC. coil. Heavy duty contacts,
silver plated. 12/6 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 77 x 19”7 x 13”. 230v AC Input.

Output 6v 5 amp x 2;18v. 7.5 Amp. DC

Fully Transistorised

Marginal adjustment on output

£35 0s. 0d plus £3 carriage.

ANALEX POWER SUPPLY

Size 13" x 19 x 53". 230v. AC. 36v. 14 amp DC out
Stabilized/ex-equip. tested.

£27 10s. 0d. £2 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. £45 + £5 carriage. Size 16 x 16 x 81 approx.
VEEDER-ROOT MECHANICAL COUNTERS.

5 digit; lever opera(ed resettable.

3” x 13" 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.
G.E.C. 5-AMP CIRCUIT BREAKER

20/- each; 3/- pp. NEW.

TRANSFORMERS

Input 230v. Output : 6.6v 122Amp

Size 63” x 7%” x 9”7 including terminals

Brand new. £15 Os. 0d. plus £2 carriage
GARDNERS : Potted input 0-250v. AC. Output:
18v. 500M/A : 50v. 1T50M/A: 6v. 2560 M/A.

Size 3" x 23" x 21", Ex-equip. Tested. 20/- ea.: 4/- pp
SIMPSON TRANSFORMERS

Auto type: 240v/110v 10 amp,

Size 91" x 102" x 10%". £12 0s. 0d. ea. 2 only.
TEXAS INST./ ZENNER DIODE

56v. + 23% 10 Watts. 6/- ea. pp. 1/-.

TEXAS INST/ 2N3710/BC107 Trans.: 2/- ea.:

pp. 1/-. Min. 3 off.

BECKMAN THERMOMETERS wnh switch,
Calibrated 0-100 C. £6 Os. 0d. 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, 1/%ips 50v Solenoid

Ideal for contin. tape players etc

£7 10s. 0d. 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. 13” x 13” x 1" 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: 1,0AZ 229 Zenner
Ass. capacitors/Resistors. Power supply 22v. 250m/a
DC.: Out/240v. AC. 20/-; pp. 4/-. Ex-equip.
CERAMIC STEREO CARTRIDGE

Qutput 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, ,, 15vDC
20,000, ., 30vDC 37,500, .. 15vDC
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.0. Please

FIELD ELECTRIG LTD.

3 SHENLEY ROAD, BOREHAMWOOD, HERTS.

Adjacent Elstree Mainline Station. Callers welcomed
el: 01-953 6009

OSMABET LTD.

WE MAKE TRANSFORMERS AMONGST OTHER THINGS
AUTO TREANSFORMERS. 0-110-200-220-240 v a.c. up or down,
fully shrouded fitted insulated terminal blocks. 30 w 26/8; 50 w
34/=; 75 w 41/8; 100 w 48/=~: 150 w 80/=; 200 w 75/~; 300 w
87/8: 400 w 120/~; 500 w 142/8; 600 w 185/=; 750 w 195/~;
1600 w £40/=; 1500 w 345/=; 2000 w 480/=; 3000 w 800/=;
4000 w 825/~; and up to 8000 watts avallable to order.

MAINS TRANSFORMERS. Prim 200/240 v a.c. TX2, 250-0-260 v
150 Ma, 6.3 v 4a, CT, 0-5-6.3 v 3 a, 78/8; TX5 300-0-300 v 120
Ma, 6.3 v 2 CT, 6.3 v2a, 6.3 v 14 78/8; TX8 250-0-250 v 65
Ma, 6.3 v 1.5 a, 42/=; MT1 200 v 30 Ma, 6.3 v 1 a, 24/=;
MT2230v 45 Ma, 6.3 v 1.5 a, 28/8; MT2A 250 v 60 Ma, 6.4 v 2a,
37/8; MT3 Prim 110/240 v Bec 250 v 100 Ma, 6.3 v 2 a, 45/=.

MULTIVOLT TRANSFORMERS, Prim 200/240 v a.c. OMT4/1
One tapped sec, 5-20-30-40-60 v giving 5-10-15-20-25-30-35-40-
55-60, 10-0-10, 20-0-20, 30-0-30v a.c. 1 amp, 45/~; ditto trans-
former 2 amp OMT4/2, 87/8; OMT5/1 One tapped sec, 40-50-60-
80-90-100-110 v  giving  10-20-30-40-50-60-70-80-90-100-110,
10-0-190, 20-0-20, 30-0-30, 40-0-40, 50-0-50 v a.c. | amp, 87/8;
OMT40/3 One sec 40 v CT 3 amp, 87/8; 18 v 1.5 amp CT, 26/8.
DUOVOLT TRANSFORMERS. Prim 200/240 v a.c. “Dl12v”
%;jaﬂ 12 v 4 a each, 71/8; *D25V" 2 secs 10-20-25 v 2 amp, each
24 v AUTO TRANSFORMERS. Input 200/240 v a.c. output 24 v
180 watt, 90/=; 250 watt 135/~; for quartz iodine lamps.

LOW VOLTAGE TRANSFORMERS. Prim 200/240 v a.c. 6.3 v
1.5a, 15/9 38 20/~; 6a CT 34/=;12 v 1.5 a 21/=; 3a CT, 34/
G a CT, 45/=; 24 v 1.5 a CT, 34/=~; 3 a CT, 58/8; 5 a, 75/
8a, 112/6 12 a. 1685/8.

MIDGET RECTIFIER TRANSFORMERS, for F.W. rectltication,
size 1§ X 2x 1} ing., Primn 200/240 v a.c. output PPTI 4-0-9 v
0.3 a, PPT2 12-0-12v 0.25 A, PPT3 20-0-20v 0.15 a, 22/8 each.
MTOV 9-0-8 v 1 a, MTI2V 12-0-12 v 1 1, MT20V 20-0-20 v, 0.75 &
size 2 x 2} x 11 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/= dozen.
MULTI WAY CONNECTORS. 18 way, new, for line, inter chassis,
etc., per pair 5=,

vy.w. IGNITION CIRCUIT TRANSFORMER to spec, 50/« plus
4/6 p.p.

W.W. COLOUR TELE. Choke L1, 80/~; Tran T1, 57/8; Field
0/P, 8)/=. Carriage extra on all transformers 4/6 minimum.

TRANSFORMERS FOR POWER AMPLIFIERS
OUTPUT TRANSFORMERS for use with KT66, KT88,
EL34, 807, etc. 8ec. tapped 8-7.5-15 ohms.

30 wutt A-A load 8.6K, 78/8; 50 watt A-A load 3K,
135/~; 100 watt A-A load 3K, 225/=.

MAINS TRANSFORMERS
TX500, Prim. 200/240 v a.c., Sec. 425-0-425 v 500 Ma,
6.%5v 6aCT;63ve6a CT; 0.5, .3 v 3 a, 250/-.
TXI1, Prim. 200/240 v a.c., Bec. 425-0-425 v 250 Ma,
6.5v 4aCFl;6.3v4aCT;0-5-6.3v3a, 135/~
W.W. 100 WATT TRANS!STOR AMPLIFIER Prim.
200/240 v, Bec. 42 v 4 a; 50 \ lO Ma, 150/=.

16 H, 150 Ma, 23/3,53 250Mn 1.3 H, 750 Ma, 60/~
OUDSPEAKERS

New boxed Iamous makes for public address systems,
buss guitars, electronic organs, Hi-Fi, ete.

1Z4n. 15 watt W/Tweeter cone, 85/=; 12in. 25 watt,
110/=; 12in. 35 watt, 130/=; 12in. 50 watt. 180/=;
15in. 60 watt, 215/—; 18in. 100 watt, 350/-.

EML 13} x8in. 10 watt, 3, 8 and 15 ohms, 45/=;
134 x 8in. HI-FT 10 watt fitted twin tweeters with
crossover network, 3, B and 15 ohins, 80/= ecach.
Horn tweeter, 2-16 KHz &, 15 chms, 30/=.

LT FLUORESCENT LIGHTING, inputs 6, 12, 24v, DC; 12v
fittings with tube 8 watt 75/—; 13 watt 125/=~; etc, Inverters 12v
DC 20 watt 150/—~; single 40 or twin 20 watt, 180/=; single
50 watt or twin 30 watt, 220/, etc, extensive range. Lists BAE.
S.A.LE. ALL ENQUIRIES PLEASE. MAIL ORDER ONLY.

48 KENILWORTH ROAD, EDGWARE, MIDDX. HA8 8YG
Carriage extra all orders. Tel: 01-858 9314

WWw—111 FOR FURTHER DETAILS

EXCLUSIVE OFFERS
AMPEX

Precision Instrumentation and Data

TAPE DECKS

TYPE FR 100A" 8ix speeds,
13" 3%, 7¢7, 167, 30" and 607
per second, § tracks, {7 tape
(easily changed to §” or 17 by
changing rollers and heads),
104“ reel capacity. Push button
control. Precislon servo control
to .75 u sec, track timing
5 w sec. Drift free within
1 per eent. Accuracy 105 per
week. Power input 105/125v 48 to
400 cyceles. Rack mounting.

TYPE FR 1100, as above bul

4 apeeds, 337, 747, 18" and 307

per ueoond and 4 track, easily

to §* or 1° .md of
lighter and more modern con-
struction than Type FR 100A.

PRICE £280 for deck and servo control for either type

Electronles (direct record and direct reproduce amplifiers)

and Cabinets avallable

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 247 wide.
DOUBLE S8IDED. These cablnets will take rack panels
both sides, that is back and front and are drilled and
tapped all '.hc way down every §” for this purpose. They
are fitted with "Instantit” patent fully adjustable rack
mounts which are vertically and horizontally adjustable
—these allow the panels to be reccssed when they are
fitted with projecting components and it is desired to
enclose them by doora.
*Other features include—all corners and edges rounded.
Ioterior tittings tropxcallsed Removable built in cable
ducts, Removable built in blower ducte. Ventilated and
insect proofed tops. Detachable side panals. Fuil length
ingtantly detachable doors fitted expanding bolts it
ordered with cabinets. Made in U.8.A.—cost the American
Government £107 before devaluation. Fjnished 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 hack and front
and they are not required to be enclosed.

TYPE C: 80" high X 27" deep x 22" wide. Ainerlcan
Standard First Grade totally enclosed ventilated 19" rack
panel mounting cabinets, made by Dukane, U.8.A.
Oyen front fitted rack moun'.s drilled and tapped all the
wuy down every $*. Full length rear door with lutch
Finiahed [n grey these cabinets have been used but are in
good condition but if decoratlon 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 otherwize they are
gimilar in construction and conditiou to Type C above.
Made by R.C.A. of U.B.A.

PRICE £12.10.0 each (Carriage extra)

ALSO OTHER TYPES 80" TO 88" HIGH AVAILABLE
Full detalls of all above available on request.
TRANSPORT: We have nade special economicaltransport

arrangements for these cablnets to ensure they arrive
undamaged and to avoid expensive crating. Full details

on request.
FREE
40-page list of over 1,000 different items in stock
available—keep one by yon.

RECORD STORAGE UNITS. Brand new. Anti-warp. ‘Compact
200% stores 200 records. £11/13/8. P.P. 26/-. 'Compact 100"
stores 100 records £5/5/5. P.P. 10/6. Leaflets available. 8.A.E.
ELECTRICITY SLOT METER (1/- In slot) for A.C. mains. Fixed
tarit to your requirements. Suitable for hotels, ete. 200/250 v.
10 A. 90/, 15 A. 100/=, 20 A. 110/~. P.P. 7/6. Other amperages
availabie. Reconditioned as new, 2 years' guarantee.
WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s. Work-
ing ramge § to 2 miles. Size 104 x 4 x 6fin. Weight 64lb,
Includes power supply 8lb.—and spare valves and vibrator also
tank serial with base. £8 per pair or £4 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 dia.
£4/10/-. P.P.7/6.

10-WAY PRESS-BUTTON INTER-COM TELEPHONES I1n Bake-
lite case with junction box handset. Thoroughly overhauled.
Guaranteed. £8/10/- per unit.

20-WAY PRESS-BUTTON INTER-COM TELEPHONES In Bake-
lite case with junction box. Thoroughly overhauled. Guaran-
teed. £7/15/- per unit.

QUARTERLY ELECTRIC CHECK METERS. Reconiltioned
as new. 200/250 v. 10 A. 42/6 15 A. 52/8; 20 A. 57/6. Other
amperages available. 2 years’ guarantee. P.P, 5/-.

8-BANK UNISELECTOR SWITCHES. 25 contacts, alternate
wiping £2/15/-; 8 bank half wipe £2/15/-; 6 bank hall wipe,
256 contacts 47/8. P.P. 3/6.

23 LISLE ST. (cer2¢9) LONDON W.C.2

Closed Thursday 1 p.m, Open all day Saturday

* Video Tape Recorder }” Shibaden, excellent

working order. . .............. .. ... .. £170
“Labgear Stabilised Power Units D.4140,
3200 ¥ 7 M8, .omraisn Wi e inine £35

SO0 MR . .oooooeoeeiiiee £40
Marconi BD-971 16° C.C, T.V. Channel
Camera Control Unit, Monitox Cables
complete working order ................ £185
“*Dawe Wide Range Oscillators 0/20,000 eye. £95
Flann Microwave Attentuators 4/12 Glmo £50
*Marconi Universal Bridges TF-868A...... £45
*Mucoxu TF-893A Output Power Meters
A T i B oA £27/10
*Ellxott Recording A.C. Voltmeters 180/260 v £40

*CR-150/2 Marconi Communications Re-
ceivers. 1.5 to 22.0 mjes........... ... £24 0
* E.H.T, 40KV Transtormers and associated
Equipment up to 8KW available. P.UR.
“ Xerox 1385 Plate Maker. £85 0
*E.M.I. (U.8.A) {" Finest @
tapes suitable video work. 2400 &. spooled
and in transparent outer plastic case. . . . £4 0
%10 foot long 87 sides Triangular Lattice Steel
Mast Sections with mating lugs for joining

up to 200 feet. New condition.......... £7 0
*Collins R-380 Communications Receivers

0.5/30.0 m/cs .. £285 0
HE.MI Tape Recorders BTR-1 £125 0
+ Weston 2§-N.B. Meters —10/+ 6 £2 0
“Lattice lightweight steel triangular Aerial

Masts 12 to 16 inch sides np to 200 it. high Aco(:lrdmhz‘

eig]

WANTED cC. TV EQUIPMENT
Good prices paid

*54 ineh. dia. Meteorological Balloons. .. ... £1 10
*4* New Magunetic Recording Tape made by

E.M.I. (USA) 3600 it on N.A.B. Spools. . £510
17 Used ditto “Scotoh™ Brand 4800 ft. .. ... £4 0

8 Track Data High Speed Tape Readers £40 0
% Mason Iluminated Drawing Tables 50° x 36 £17 10
“8arah Trans/Receivers and Aerials ........ £3 0

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
CHILTMEAD LTD.

7.9. 11 Arthur Road. Reading,
Berks. Tel: 582 605

“ Uniselectors 10 bank 25 way full wipe ex.
DOW, = b b iy e bal o o oS £3 0
“Precision Maina Filter Units new. :
*Avo Geiger Counters new..... 5
Carriage extra at cost on all sbove.
All goods are ex-Government stores.

We have a large quantity of *‘ bits and pieces”
we cannot list—please send ns your requirements
we can probably help—all enquirles answered.

P. HARRIS
ORGANFORD — DORSET

16 6ER
WESTBOURNE 65051
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ition

limp £1-80 (36s.)

M. G. Scroggie, BSc, CEng, FIEE
The present edition, like the previous ones, covers the whole
ics are used only where essential. While the foundational
chapters are basically as before, those that follow, on
applications, have been almost completely rewritten. This
was made necessary by the ‘'semiconductor explosion’. Much
more is now included on transistors, integrated circuits,

Foundations of Wireless
and Electronics 8th Ed

basic theory, starting with a sound exposition of the
elementary principles needed in all branches of electronics.
No previous technical knowledge is assumed and mathemat-
frequency modulation, vhf and uhf, radio senders and tele-
vision (including colour).

0 592 05961 8 522 pages illustrated 1971 case £3-00

0592 00041 9

£1-20 (24s.)

0 Solid State Projects
r the Car and Garage

2
fo
R. M. Marston

Eighteen of the twenty projects described are intended for
use in the car. These range from hazard warnings such as ice
and overheating, to those that ease the driver's task and
allow him to concentrate on driving : for example the Anti-
sleep alarm, the windscreen wiper controlier and the auto-
matic sidelight switch. Clear descriptions of the operation
and construction of each circuit together with the detailed
lists of components, make each project simple, and the book
will be useful to the car owner, student and electrical

apprentice.
0592 02866 6 case 122 pages illustrated 1970 £1-80 (365s.)

0592 00048 6 limp

|

Available from leading
booksellers or

The Butterworth
Group

88 Kingsway London
WC28B 6AB
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DIOTRAN

SALES

P.0. BOX 5
WARE, HERTS
TEL. WARE 3442

SEMICONDUCTORS

FOR AP.-DIS
IGNITION SYSTEM
ac’
2N3525.. .. .. 15/-
2N3055 | . 12/-
2N3702 . . 3/-
2N3704.. L0 L3
IN400I .. .. .. I/s[
IN40O5 .. .. .. 4-

New and fully guaranteed.

S.C.R's 16 AMP
{unplated)
1-24  25-99 100 up
100 PIV  9/6 7/6 6/-
400 PIV 14/- 12/~ 10/

TOP_  HAT SILICON
RECTIFIERS. All good. No
shortoropen clrcultdevu:ea
Voltage rapge 24-400 PIV,
750mA. £3 per 100, £I2.¢ [
per 500,

PLASTIC PNP SILICON
TRANSISTORS. Manufac-
turer's seconds from
2N3702-3 family. Ideal cheap
trans. for manufacturing etc.
£8 500, £13.10 §,000 pleces

PLASTIC NPN SILI-

CON TRANSISTORS.
Manufacturers’ seconds from
2N3707-371F  family. ideal
cheap trans. for manufactur-

All tested perfect functional

ing etc., £7.10 500, £12.10
devices guaranteed.

1,000 pieces,

|76 TESTED TRANSISTORS |/§

One price only PNP, NPN Silicon
each. Planar or Germ. Fully Tested and each.
similar to the following types:

ACI25 ACY36 NKT713 | 2G381 | 2N2926
ACI26 BC108 NKT773 | 2G382 | 2N2220
ACI27 BCI09 OC44 2G3%9A | 2N3707
ACI28 BFY50 OC45 2N696 2N3711
ACI30 BFY5( ocC7l 2N697 2N2906
ACYI9 | BFXB4 oC 2N706 2N2907
ACY20 | BFX86 OC75 2N708 2N2696
ACY2I BFX88 ocsl 2N929 2N3391
ACY22 | NKTI4l | OCs2 2N930 2N3702
ACY27 | NKTI42 | Tis44 2N1131 2N3703
ACY28 | NKT212 | 2G30! 2NI132 | 25102
ACY29 | NKT2I3 | 2G302 2NI613 | 25103
ACY30 | NKT214 | 2G303 aNI7I1] 25104
ACY3I NKT2I5 | 2G308 IN2%04 | 25732
ACY34 | NKT271 | 2G37i 2N2905 | 25733
ACY35 NKT677 | 2G374 2N2924 |

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 £3.0.0, 5,000 pieces £13.10.0, 10,000 pieces £23.

BRAND NEW FULLY TESTED EPOXY CASE
UNIJUNCTION TRANSISTORS. Type TIS43 and
BEN 3000 and replacement for 2N2646. Full data

"W.W." HI-FIKITS

% LINSLEY HOOD MODULAR PRE-AMP

July 1969 no-compromise design for the purist.
Compactly built on Lektrokit. Layout details.
Kit price from £7.5.0 (mono, mag.p.u.+2 1/P.s).

% 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.
OQutput capacitor and PCB mount directly and
compactly on specially designed generous heat-sink.

% LINSLEY HOOD 15-20W AMPLIFIER
July 1970 latest and ultimate design. O/P capacitor,
PCB, Tr3, 4 & 5 mount compactly onto heat-sink
OQur kit personally tested and approved by the
designer. Gain of O/P TR's > 100.

POWER SUPPLIES (simple and stab'd) available.
HIGH QUALITY components inc'g Mullard,
Hunts, TCC capacitors, Plessey moulded pre-sets.
O/P Tr's matched+10% @ lc=1 amp.
AFTER-SALES SERVICE at reasonable cost.
REPRINTS of articles at §/- per copy post free.

DETAILED PRICE LISTS at I/- (Refundable with
order).

PERSONAL CALLERS WELCOME—BY
APPOINTMENT. DESPATCH BY FIRST
CLASS RETURN

A.1 FACTORS
7 2 Blake Road, Stapleford,
Nottingham

Tel. Nottingham 46051  Giro No. 487 6008
(8 a.m.—10 p.m. 7 days/week)

LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4-
each = £20; 500 off 3/6 each = £81.I0; 1,000 off 3/- each
= £150. Sample devices 7/- each on request.,

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO-7 Glass Type, suitable replacements
for OA200, OA202, BAY38 |S|30 15940. 200,000 to clear
at £4 per 1,000 pieces. ‘GUAR ANTEED BOA-, GOOD.

FULLY TESTED DEVICES AND QUALITY
GUARANTEED—SURPLUS TO REQUIREMENTS
O A202 Silicon Diode. Futly Coded
150 PIV 250mA Qty. Price £30 per ‘1 ,000 pieces.

OA200 Silicon Diode. Fully Coded.
50 PIV 250mA. Q_?’ Pri

I mA.
1-49 2/6 each; 50-99 2/3 each; 100-999 2/- each; 1,000 up
1/60 each. Fully Coded. Flrst Quality.

Post and Packing costs are continually rising. Please add
I/ 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 — 20 MHZ
@ FAST DELIVERY
@ HIGH STABILITY
® TO DEF5271-A

WRITE FOR
LEAFLET AT- 1
McKNIGHT
CRYSTAL Co.
SHIPYARD ESTATE
HYTHE,

TEL. HYTHE 8961 SOUTHAMPTON

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-O-C-K-1-N-G

units
A PLACE
FOR
EVERYTHING

EVERYTHING
INITS
PLACE!

Newest, neatest. system ever devised for storing smail
parts and components: resistors, capacitors. diodes,
transistors, etc. Rigid plastic units. intertock together in
vertical and horizontal combinations. Transparent plastic
drawers have label slots’handies on front. Build up any
size cabinet for wall. bench or table top.

BUY AT TRADE PRICES!

SINGLE UNITS (5ins x 24ins x 2}ins)
Usually 2/11 each. OUR PRICES: 27/- DOZEN
DOUBLE UNITS {5ins x 4}ins x 2}ins}
Usually 4/11 each. OUR PRICES: 46/- DOZEN

PLUS QUANTITY DISCOUNTS!

Orders £5 and over DEDUCT 1/- in the £

Orders £10 and over DEDUCT 1/6 in the £

Orders £20 and over DEDUCT 2/- in the £
PACKING/POSTAGE/CARRIAGE: Add 6/- to all orders
;.mder £5. Orders £5 and over, packing/postage/carriage
ree.

QUOTATIONS FOR LARGER QUANTITIES

IVORYET

LIMITED

(Dept. WW2) 33 ALBERT ROAD,
HENOON, LONOON, N.W 4,

WW-—113 FOR FURTHER DETAILS

* ALL PURPOSE TRANSISTOR PRE-AMPLIFIER -
OR MIKE, TAPE, P.U., GUITAR

Battery 9-/2v. or 200-300v. H.T. Line. Size 13 x1ix} in.

Response 25 c.p.s. to 25 Kc/s, 26 db gain. For use with valve

or transistor equipment. Full instructions. |8/___ 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 3or8or 15ohms. Post Free.

Module kit, 30-17,000 c.p.s. Size
19x 124 in. with tweeter, crossover,
baffle, instructions.
e iormrorpa. £11.10.0
LOUDSPEAKER CABINET WADDING
18 in. wide, 3/- per ft. run.

Post 2/- per order.

E.M.l. QUALITY TAPE MOTORS Post 3/~
120/240v. A.C. 1,200 r.p.m.,
Heavy Duty 4 pole 135 mA.
Spindie 0.187 x  0.75in.
Size 31 x 21 x 2iin. 25/-
BALFOUF. GRAM MOTORS

120/240v. A.C. (,200 r.p.m.
Heavy duzy 4 pole 50mA.
Spindle 0.15 x 0.75 in.

Size 21 X 24 X 14 in. B7/- 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
331 x 3% X 2in. deep. Rating 10 watts.
3 ohm or 15 ohm 38 » Post
2/-

models.

THE INSTANT BULK TAPE e
ERASER AND RECORDING HEAD
DEMAGNETISER
200/250 A.C. 47/__ ;7_“

Leaflet S.A.E.
RETURN JF POST DESPATCH — CALLERS WELCOME
HI-FI STOCKISTS —SALES — SERVICE — SPARES

RADIO COMPONENT SPECIALISTS

337 WHITEHORSE ROAD, CROYDON. Tel: 01-684-1665

alll

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 4t” X 23”. 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 alsc 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.

Ww—114 FOR FURTHER DETAILS

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants

To “Wireless World” Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.l

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ Rate: 45p (9/-) PER LINE. Average seven words

per line.

@ Name and address to be included in charge if
in advertisement,

@ Box No. Allow two words plus 25p (5/-).

@ Cheques etc., payable to “ Wireless World * and

crossed “& Co.”
@ Press Day lith February for March 1961 issue.

used

AT [ RE S S e 500000000000

NV Za00000000000000000000000000000000000030000

REMITTANGE VALUE.................. 000O0AC000AO05000 ENCLOSED

Please write in block letters with ball pen or pencil.

NUMBER OF INSERTIONS............
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We can’t wait to expand your laboratory

in 24 hours

ring

Southern Office: Station Approach, Bourne End, Bucks.

can hire some of the World’s top instruments
at competitive prices
Dk South: 06-285 23106

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.

&O,\'-_COMO

<.
ITALTEI.

’1300"

ITALTEL s.p.a.

20149 Milan (ltaly)
12, piazzale Zavattari - phone 4388

QhLIANg
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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

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
iIs275°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.

(SANBLE

-

11b. REELS

Available in all standard wire
gauges from 10-34 swgq.,

on unbreakable plastic

reels. (From 24 -34 swg. only
% Ib. is wound on one reel.)

SIZE1 CARTONS

In 14,16 and 18 swg.
Packed in a coil, so it
can be drawn out
through the top of
the carton.

SIZE 12

75 ft. approx. of
18 swg. on a
plastic reel packed
individually in a
carton.

A Coil of 18
swg., packed in a
unigue handy v
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.
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