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Meet the masterly modulation
meter that goes wherever you go:

M.I’s f.m./a.m. TF 2303.
Portable, compact, light to carry in
its special case with compartment for
accessories, it operates both on
mains and on re-chargeable batteries
for time-saving, trouble-saving
mobile radio testing in the field.

The TF 2303 measures f.m.
deviation in three ranges from
1-:5kHzto 15 kHz at carrier
frequencies up to 520 MHz, the
expanded lower range being
particularly useful for measuring
narrow band performance. It has
‘locked on’ frequency control as a
further advantage. And it is
substantially protected against
overload damage. All this. .. and
splendid value too!
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And to make this helpful instrument
even more helpful —and to provide
easy connection to transmitters —
there’s the most comprehensive
range of accessories; a de-emphasis
unit, a [2-watt termination, one-watt
and twenty-watt 20dB attenuators,

a ‘signal sniffer’, and an r.f. fuse.

No doubt about it: M.1.>s TF 2303
is just what you need where the
action is — either at your bench or
out and about here, there, and
everywhere. So get going with it just
as soon as youcan!

The full facts are yours for the
asking from:

Y

MARCONI INSTRUMENTS LTD.,
Longacres, St. Albans, Herts. AL4 OJN,
England.

Telephone: St. Albans 59292. Telex: 23350.
A GEC- Marconi Electronics Company.
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LOW COST VOLTMETERS

Visit us at the
Bristol Electronics Instruments E xhibition,
September 25th-27th,
and the
Manchester Electronic Instruments Exhibition,
October 2nd-4th.

These highly accurate instruments incorporate many use-
ful features, including long battery life. All A type models
have 33" scale meters, and case sizes 5" x7"x 5". B types
have 5" mirror scale meters and case sizes 7" x 10" x6".

A.C. MICROVOLTMETERS

VOLTAGE & db RANGES : 15uv, 50V, 150V ... 500V f.s.d.
Acc. 1% £ 1%f.s.d. £ 1uVatlkHz. - 100, — 90... + 50dB,
scale — 20dB/+ 6dB rel. 10 1mW/600Q).

RESPONSE: 4 3dB from 1 Hzto 3MHz, 4+ 0-3dB

from 4Hz to 1MHz above 500 uV. Type TM3B can be

setto arestricted B.W.of 10Hzto 10 kHz or 100 kHz.
INPUTIMPEDANCE: Above 50mV : > 4:3MQQ < 20pf.
On50uV1o50mV : > 5MQ < 50pf.

AMPLIFIER QUTPUT: 150mV atf.s.d.

£49:. £63::
TM3A TM3B

D.C. MICROVOLTMETERS

VOLTAGE RANGES: 30uV,100uV, 300V .. 300V,

Acc. £ 1%, + 2% f.s.d., £ 1 uV. CZscale.

CURRENT RANGES: 30 pA, 100 pA, 300 pA, 300 mA.

Acc. + 2%, + 2% f.s.d., + 2 pA. CZscale.

LOGARITHMIC RANGE:

+5uVat £ 10%fsd., £ 5mVat 4+ 50%fs.d., £ 500 mV atf.s.d.
RECORDER OUTPUT: + 1Vatfsd.into > 1kQQ

£ 5 5 type TM10 (appearance similar to type TM98)

D.C. MULTIMETERS

VOLTAGE RANGES:3uV,10uV, 30pV ... 1kV.
Acc. £ 1% + 1%fs.d. £ 0-1uV.LZ & CZ scales.

CURRENT RANGES : 3pA, 10pA, 30pA ... 1mA (1A for TM9BP)
Atc. £ 2% 4 1%f.s.d. + 0-3pA.LZ & CZ scales.

RESISTANCE RANGES:3 €2, 102,30 €)...1kM Qlinear.
Acc. £ 1%, + 1% f.s.d.upto 100M (2.

RECORDER OUTPUT: 1V atfs.d.into > 1k {2 on LZ ranges.
£75%. £89w. £93::
TM9A TM9B TM9BP

BROADBAND VOLTMETERS

H.F.VOLTAGE & dB RANGES: 1mV,3mV, 10mV...3Vfs.d.
. Acc. & 4% + 1% off.s.d. at 30MHz. — 50dB, — 40dB, — 30dB
(4] G Y to + 20dB. Scale — 10dB/+ 3dBrel.to 1TmW/50 (2. + 0-7dB

3 from 1MHz to 50MHz. +.3dB from 300kHz to 400MHz.

L.F.RANGES: As TM3 except for the omission of 15uV and 150uV.

AMPLIFIER OUTPUT: Square wave at 20Hz on H.F. with
amplitude proportional to square of input. As TM3 on L.F.

£85:: £99::
TM6A TMéB

Send for literature covering our full range of portable instruments.
M S . High b .
LEVELL ELECTRONICS LTD. 331 Sisiigisasasy o 8o oso
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THE FG1 FUNCTION
GENERATOR

Wireless World, September 1973

WAVEFORMS AVAILABLE
Sine, square, triangles and ramps. Continuous swept, triggered, gated bursts, frequency modulated,
externally sync'd.

AMPLITUDE

Max. 20V pk—pk into open circuit (10V into 50.Q ) on selected waveform at main output. Adjustable
from 1mV.

Four basic waveforms available simultaneously from 600 Q at fixed level of 2.5V pk—pk.

ATTENUATOR
4 positions, 60dB in 20dB steps. For best possible resolution and signal to noise ratio at low signal
levels.

FREQUENCY

0.02Hzto 2MHz in seven decade ranges — sine, square and triangle. 1000:1 continuous coarse and
fine adjustment on each range. 0.01Hz to 1kHz in five decade ranges —ramp. Dial accuracy

+-3% of range max. 0.02 Hz to 200k Hz.

OFFSET
45V d.c. bias will offset waveform above or below zero. Push-pull adjustable control.

EXT. VCO

0to + 10V gives 1000:1 frequency upshift from min. dial setting.

Oto— 10V gives 1000:1 frequency down shift from max. dial setting, within any selected range.
Voltage may be a.c. ord.c.

Frequency modulation of the output about a centre frequency is possible.

SWEEP )
Range: 1000 to 1. Mode: Lin orlog. Times 1mS to 1000S.
Width: 5 position switch gives stepped reductions as a percentage of max.

SYNC
Sync. pulse output may be used to trigger an oscilloscope, X-Y plotter etc. Or the output frequency
of the FG1 may be locked to a periodic reference signal for tests requiring coherent signals.

‘ 0 ’ Fu 'nell — real value for money at.£195 UK.
(excluding V.A.T.)

INSTRUMENTS DIVISION

FARNELL INSTRUMENTS LTD - SANDBECK WAY - WETHERBY. - YORKSHIRE LS22 4DH - TELEPHONE 0937 3541 - TELEX 557294

LONDON OFFICE: TELEPHONE 01-802 5359
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BIG BOOST
FORTHE
GARDNERS

RANGE

50Hz 300VA Square Wave Inverters

Gardners inverters are designed to

drive any mains operated equipment
which is not unduly sensitive to the
difference between sine and square
waveforms. Incandescent lamps, TV sets,
electric drills are typical of a

wide field of possible applications . . .

Both the 107A and B models are rated
at 300VA (300W U.PF) and will
accommodate reasonable short term
overloads. Price £61 plus VAT.
Brochure GT 26 gladly sent on request.

If it's produced by Gardners it must
be something special, and it is!
Now available, models 107A and B are [
precision built inverters providing
240 volts a.c. from 12 and 24 volt
battery systems.

Both models offer unusually high
output ratings enabling the user to
operate many conventional loads such
as lighting and small power tools in
situations where main power supplies
are not available.

@.rd r\@

Specialists in Electronic Transformers and Power Supplies

GARDNERS

TRANSFORMERS UMITED

Gardners Transformers Limited Christchurch Hampshire BH23 3PN
Telephone 02-015 2284 TELEX 41276 GARDNERS XCH.
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EHPL-

it takes over where
BF leaves o

While others talk of MTBF, we
introduce a new concept—EHPL,
Estimated Half-Power Life. Our 400W
and 1kW all-solid-state broadband HF
linear amplifiers have over five years of
it, counted in operational hours. Which,
with a remarkably low Mean Time To
Repair, means 99.9% up-time.

The multiple p.a. modules of these
compact units, arranged in parallel for
maximum reliability, ensure that even
in the unlikely event of several
component failures occurring together,
the amplifiers go on working—long
after others have stopped.

Moreover, thanks to Redifon’s unique
Transmit Level Control, they always
deliver to any antenna—even to a
badly damaged one—the maximum
power that is safe, whatever the
mismatch.

All of which means that the pair of
transmitters in the picture represent
the finest and most reliable in the
world for civil and military applications,
whether in fixed, mobile or
containerised stations. And they are
in production and service, right now.

Redifon Telecommunications Ltd,

Radio Communications Division,

Broomhill Road, London, SW18 4JQ

Telephone: 01-874 7281 Telex: 264029 € A member of the Rediffusion organisation

RedifonTelecommunications Limited &8
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sSIIVIIE.

The best pick-up arm in the world

Whichever way you look at it

Write to SME Limited - Steyning - Sussex - England
Telephone: Steyning (0903) 814321

LTD/S20
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Electronic valves (a comprehensive range)
semi-conductors (a wide variety)
integrated circuits...and now a comprehensive
range of Hybrid Microcircuits.Pricesonrequest.

Teonex offers more than 3,000 devices. They are competitively priced and they
are superlative in performance because the company imposes strict quality control.
Teonex concentrates entirely on export and now operates in more than sixty countries
on Government or private contract. All popular types in the Teonex range are nearly
always available for immediate delivery. Write now for (f=2.r2aoe nastx
technical specifications and ‘prices: Teonex Limited, T E 0 N EX AVAILABLE ONLY
2a Westbourne Grove Mews, London W11 2RY, == | FOR EXPORT
England. Cables: Tosuply London W11. Telex: 262256
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" HEATHKIT
Electronic kit
Catalogue

T® \‘\ YOU CAN BUILD
I !

HOME APPLIANCES such as Pocket and
Desk Top Electronic Calculator Kits, Electronic
Digital Clock, Ultrasonic Burglar Alarm,
Indoor/Outdoor Intercoms.

AUTOMOTIVE Testers, Engine Analysers,
Tune-Up Meters, CD Ignition System,
Timing Lights, Battery Charger.

PORTABLE Radios for Medium, Medium/
LW, FM reception.

INSTRUMENTS for Test and Service,
Transistor/Diode Checkers, Chart Re-
corders, Scientific.

\

| SHORTWAVE AND AMATEUR RADIO

\ includes:— Complete Stations, Re-
ceivers, Transceivers, Transmitters, a

wide range of ancilliary/auxilliary

equipment.

STEREO Hi-Fi Systems, Compacts,
Separates, Cassette, Loudspeakers,
Transcriptors, Cartridges.

METAL DETECTORS

All models offer Kit savings—outstanding
performance. Enjoyable leisure activities.
Payment is so easy—choose cash or low
deposit terms (from £2 per month for £40
credit).

May we have your enquiries today !

Ask

about our I:ease send me a FREE Heathkit catalogue
low-deposit | |
terms Name :
Visit your Heathkit Centres | Address I
LONDON showroom l — = I
233 Tottenham Court Road I |
Tel 638 7349 |

GLOUCESTER showroom & factory | HEATH Heath (Gloucester) Limited, Dept: WW/9/73 |
“»chlumberger

Bristol Road, Gloucester Gloucester GL2 6EE. Telephone 0452 29451

Tel 0452 29451 — e T e
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||| INDUSTRIAL |||
iil INSTRUMENTS il
il LIMITED il

I INTRODUCE “I
i ALCO il

il NICKEL cADMIUM BATTERIES il

us AVAILABLE WITH CAPACITIES OF 2 TO 500 Ah T
1l Iew il
as [ 1 ]
||| EMERGENCY LIGHTING, ENGINE STARTING, |||

iil TELECOMMUNICATIONS, SWITCH TRIPPING ETC. '"'I

|i| WE ALSO OFFER COMPLETE ELECTRONIC “I
' AND DIESEL EMERGENCY POWER SUPPLIES ol

"I FOR FURTHER DETAILS CONTACT “I

E INDUSTRIAL T e
NLEY ' ' ' [ 1]
NTS KENT, EN?LAND. "I
NI S e
TELEX: 896071 ae
o il
PONSWOOD INDUSTRIAL ESTATE,

¢ HASTINGS, SUSSEX, ENGLAND.
TRANSIPACK Telephone: Hastings 7344/5/6. as |

WW—011 FOR FURTHER DETAILS

www.americanradiohistorv. com


www.americanradiohistory.com

Wireless World, Scptember 1973 a9

BIG NEWS FROM BARR & STROUD

Modular Hitering

ONE MAIN FRAME-MANY OPTIONS

Cuv-ore 0-01Ha-104p4,

WLTip g MORMAL [
.o " DAMPED, g l -

3 L 4 oy
SN 17 G .’
Vari . N (¥ oct. OW Pass F"JER M‘M
1 ' 9 CuT-ore 4.
5 \ \ Otz “M0kMy
3 > - R fre e e S e b H

X ey FREQUENCY

"@ éa L L
10-01

Low Pass/Low Pass

Barr & Stroud’s new EF3 Electronic Filter System already available, provide filtering with variable cut-offs
means No more compromises when you buy variable between 0.01Hz and 10.0kHz, stop-band attenuation
filters. Now you can get the filter you need today, of 48dB/oct. (96dB/oct. in cascade), and pass-band
and additional plug-in units tomorrow.-Today — the response from dc to 500kHz. Get full details of

basic main frame and your choice of two modules to EF3, the big breakthrough in electronic filtering

operate in fow-pass, high-pass, band-pass, band-stop, by using the reply card.

band-separate, band-combine or cascade modes. BARR & STROUD LIMITED

Tomorrow — other interchangeable modules to meet London Office: 1 Pall Malil East, London SW1Y 5AU
your newest requirements. The first two modules, Telephone: 01-930 1541 Telex: 261877

‘ BARR AND ;

Glasgow and London
WW-—012 FOR FURTHER DETAILS
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" Collect Wireless World Circards.

And build a valuable dossier on

circuit design.

Subjects already covered by Circard.

1. Basic Active Filters. 2. Switching circuits:
Comparators and Schmitts.

3. Waveform Generators. 4. AC Measurements.
5. Audio Circuits: preamplifiers, mixers, filters
and tone controls.

Subjects to be published during the year.

6. Power Amplifiers. 7. Constant Current circuits.
8. Opto-electronics. 9. Basic Logic Gare circuits.
10. Astables. 11. Micropower circuits.

12. Wideband Amplifiers. 13. Alarm circuits.

14. Pulse Modulators. 15. Digital counters.

Circards is a new and comprehensive system,
launched by Wireless World, to provide professional
engineers and enthusiasts with valuable and
up-to-the-minute data on circuit design. Data not
available from any other single source.

Each Circard is 8” x 5” and shows a specific
circuit, a description of the circuit operation;
component values and ranges ; circuit limitations;
circuit modifications ; tested circuits;
performance data and graphs.

The double-sided format enables the Circard to
be filed in standard boxes for easy reference.

And the plastic wallet provided keeps the cards
well-protected.

Each set of circards costs £1 (£1.15§ overseas).
A subscription to Nos. 6-15 costs £9 (£10.50
overseas) — sets published monthly.

Start your personal dossier on circuit design
by completing and returning the coupon below.

To: J. Rider, Wireless World, IPC Business Press
Limited, Sundry Sales Dept, 33 Bowling Green Lane,
London, EC1iR oNE.

Please send me set no(s) €

L£1(£1.150/s)each[]*

I wish to subscribe to set Nos. 6-15 @
£9 (£10.500/5) [(1*

I enclose cheque/money order for £
*Tick as required

Name

Address.

Company registered in England. Registered address,
Dorset House, Stamford Street, SE1 9L U England
Registered Number 677128

WW-—-013 FOR FURTHER DETAILS
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SOUND SYSTEMS AND ELECTRONICS

...and this
s standard
equipment!

Nobody wants amplifiers: situat:ons
demand them. Amplifiars cost money,
consume power and space, and can break
down at crucial momets. Audix
understand your problems and have
designed a range of amplifiers which
provide raliable service without worry

and problems. Our amolifier costs are
kept to a minimum by quantity asroduction
of proven designs. Preset contrcls are
eliminated and output zircuitry is protected
hy electronic sensing ensuring long,
reliable service. Our designers have
created a perfect balance between power
rating, unit size and appearance and the
many thausands of amolifiers serving
industry, government and educational
authorities, hospitals, broadcast and
recording studios, are proof of our success
For hetpful advice and full details of our
product range please contact Ken Parry of
our Sales Department.

. MANUFACTURERS OF  AUDIX LIMITED - STANSTED - ESSEX CM24 8HS
l dlx SOUND SYSTEMS AND TELEPHONE : BISHOP'S STORTFORD 813132
ELECTRONICS (4 lines) (STD 0279)

WW—014 FOR FURTHER DETAILS



www.americanradiohistory.com

al2 Wireless World, September 1973

" HERE’'S WHY YOU )
SHOULD NOT BUY
A STORAGE SCOPE

Medelec Fibre Optic Oscilloscopes are top
quality general purpose units for industry or
research. They are based on the well proven
technigues developed by Medelec in the
exacting field of medical instrumentation.

§oooo§ §oo°% §om:_\:>6 goooo é,°°°°o% goo} ocv§oo § 8000000 .HIGH QUAL'TY, LOW COST
103 1§ W NS i B A W RECORDING

@ SIMULTANEOUS RECORDING &

RECORDING o:::z;v:_:inme OR CONTINUOUS
OSCILLOSCOPES RECORDS FROM A BUILT-IN CAMERA

You will want to know more about the
Medelec FOR-4 Fibre Optic Oscilloscopes—
please contact us for detailed information or

A g
P
ity
a personal demonstration.
medelec Medelec Limited Woking Surrey
1972 Tel: Woking (048 62) 70331
'"E S NbUS Telegrams: Medelec Woking /

TO INDUSTRY
WW—015 FOR FURTHER DETAILS
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Vartexion 50/70 WATT ALL SILICON AMPLIFIER

WITH BUILT-IN 4-WAY MIXER USING F.E.Ts.

This is a high fidelity amplifier (0.3%
intermodulation distortion) using the
circuit of our 100% reliable 100 Watt
Amplifier with its elaborate protection
against short and overload, etc. To

2 3 . BASS TREALE e
this is allied our latest development of . @
FET. Mixer Amplifier, again fully VORTEXION £ 50/T0/FET
protected against overload and com- - — s Sl
pletely free from radio breakthrough.

The mixer is arranged for 2-30/602 balanced line microphones, 1-HiZ gram input and l-auxiliary input followed by bass
and treble controls. 100 volt balanced line output or 5/15 Q and 100 volt line. .
50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 5-WAY MIXER USING F.E.T.s.

This is similar to the 4-way version but with 5 inputs and bass cut controls on each of the three low impedance balanced line
microphone stages, and a high impedance (10 meg) gram stage with bass and treble controls plus the usual line or tape
input. All the input stages are protected against overload by back to back low self capacity diodes and all use F.E.T’s for
low noise, low intermodulation distortion and freedom from radio breakthrough. A voltage stabilised supply is used for the
pre-amplifiers making it independent of mains supply fluctuations and other stabilised supply for the driver stages is
arranged to cut off when the output is overloaded or over temperature. The output is 75% efficient and 100V balanced line or
8/16 2 output are selected by means of a rear panel switch which has a locking plate indicating the output impedance selected.
The mixer section has an additional emitter follower output for driving a slave amplifier, phones or tape recorder, output .3V out
on 600 ohms upwards.

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 AMPLIFIER with specification as above is here combined with a 4 channel F.E.T. mixer,
2-30/6012 balanced microphone inputs, 1-HiZ gram input and l-auxiliary input with tone controls and mounted in a standard
robust stove enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, compensating for a mains
voltage drop of over 25% and the output transistor biasing compensates for a wide range of voltage and temperature. Also
available in rack panel form.

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

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

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s—20 K¢/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 200-240 V. Additional matching transformers for other impedances
are available.

Since we have been supplying professional
mixers for 25 years we have delayed the
introduction of solid state units until
they were at least as good as their valve
counterparts. (Which will continue where
required.)
F.E.T. MIXERS and PPMs. The various sections of the FET
mixers and BBC type PPM’s have been
performing successfully for several years
in other equipments with complete reli-
ability. The PPM also uses an FET in
its time constant circuit so that polyester
capacitors can be wused. The response
from the 6002 output (250 source
impedance) is level 20 Hz to over 30 kHz
with very low intermodulation distortion
to zero level + 12dB. The input signal
voltage range is over twice that of the
valve unit and the noise at least halved.

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—016 FOR FURTHER DETAILS
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Join the Digital Revolution

R s Teachyourself the

Logic and |latest techniques of

¥
Electronics digital electroni
A Self-instructional Course e oA oot Igl a e ec ronlcs

BOOk 1 Egrsriguter

logic Computers and calculators are only the beginning of the
- S [Tl digital revolution in electronics. Telephones, wristwatches,
Book Logical TV, automobile instrumentation — these will be just
- circuit some of the application areas in the next few years.
elements
BOOk S0 s Are you prepared to cope with these developments?
to carry out Vet iy o . ¥ )
logical functions
: _Flipﬂops This four volume course guides you step-by-step with
BOOk and hundreds of diagrams and questions through number
registers systems, Boolean algebra, truth tables, de Morgan’s

theorem, flipflops, registers, counters and adders. All
from first principles. The only initial ability assumed
is simple arithmetic.

At the end of the course you will have broadened your
horizons, career prospects and your fundamental under-
standing of the changing world around you.

£2.95 Acomplete programmed learning course in 4 volumes

Designer This course is written to meet your

Manager needs in coming to grips with the
Enthusiast theory and practice of digital logic and
Scientist electronics. The programmed instruction
Engineer system ensures a high level of retention

M Student of everything you learn.
Digital Computer(ter fte;; = L = 3 L iyl A - =
|'°9'c a"_d :To; Cambridge Learning, 8a Rose Crescent, Cambridge :
Electronics 1 ]
A SeX nstructonal Course . .
Book 4 &m | Pleasesend me..... set(s) of Digital Computer h
’ : Logic and Electronics at £2.95 for which | enclose ]
¢ cheque/PO/moneyordervalue............... :
g |
2 : Name :
[ | ' ! {
including post & packing ‘ i Address i
1

: i
Guarantee ] A
If you are not entirely satisfied with Digital Computer i ]
Logic and Electronics you may return it to us and your : 1
money will be refunded in full, no questions asked. e m—m——— e E— e o J
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Each of these bridges has ten decade ranges
and can be used to measure any type of
component or complex impedance.
Transformer ratio-arms are used to cover
a very wide range of measurement using a
minimum number of standards which are
set digitally. The three terminal facility
provided by this type of bridge enables
small values of capacitance or high values
, ?f reslistanﬁe tcf> bebrlneacsured at the end Olf

ong lengths of cable. Components can also

The Worl d S be effectively isolated electrically from a
complex network allowing individual

mOSt un ive rsal measurements to be made without

disconnection from the circuit being

audio bridges necessary.

Wayne Kerr's B224 and B642

The B224 is a manually operated bridge, The B642 balances itself automatically.

the resistive and reactive terms being independently set The meters read real and quadrature terms and

to a null indicated on the meter. A rechargeable highly stable analogue outputs are provided which
battery is fitted in order to make the instrument portable. are directly proportional to capacitance and

conductance above 100 impedance and also

to inductance and resistance below 100. One or
two decades can be set to provide the first
significant figures of the measurement, thereby
increasing the meter sensitivity by 10 or 100 times.
If a chart recorder is connected to the output of
either term, drifts in component values to at least
four significant figures can be observed.

SPECIFICATION

3| B224 (Manual balance) B642 (Autobalance)

Q

= 1692Hz (internal) 1692Hz (internal)

2| 200Hz-50kHz (external) | 200Hz - 20kHz * (external)

Ranges for specified accuracy

01% 0.3% 0.1% 0.3%

100fF ~  10uF| 10uF ~10mF| 1pF ~. 10uF| 10QuF - 10mF
10t - 100mu | 100mB — 1k | 10nB ~ 100mB | 100mu - 100U
TmH - 10kH|100nH = 1mH| 1mH ~ 10kH TuH — ImH
10a- 1Ga| 1ma- 10a| 100 -100Ma| 10ma- 10a

WAYNE KERR NOTE: 0.1% accuracy relates to parallel component

measurements above 10a impedance. 0.3% accuracy
Durban Road’ Bognor Regis’ SUSSGX p022 QRL relates to series component measurements below 100

i . impedance.
A member of the Wilmot Breeden group. *A/?anua/ operation only.
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Dymar personal RT

keeps people

Wherever they are.

Two hundred feet up on a building
site. At the far point of a securnty

in the middle of a cliff
In situations like these,

patrol.
rescue.

Dymar personal radiotelephones
provide a vital link.

Essential personnel are in touch at
all times. Help is always at hand.
Important
missed.
Specify Dymar personat RT and

messages are not

you specify reliable VHF (AM or
FM) circuitry in rugged, weather-
proof diecast aluminium cases.
With single or two-frequency sim-
plex, three channel operation,
there's a choice of aernals and a
choice of rechargeable batteries.
A range of accessorizs is available,
including  multi-point  battery
chargers, carrying cases and head
sets tn fit industrial helmets.

Wireless World, September 1973

There are intrinsically safe versions
for use in dangerous environments,
like oil refineries. There are marine
as well as land types. There's even
a high power version that can be
attached to a vehicle aerial and
used as a mobile set.

A lot of people keep in touch with
Dymar — police, security organisa-
tions, construction Crews, main-
tenance gangs and members of
HM Coastguard.

For more information, use the
Reader Enquiry Service, or contact
Dymar direct.

the name in radiotelephones

Dymar Electronics Limited Colonial Way Radlett Road Watford Hertfordshire WD2 4LA. Tel: Watford 21297. Telex: 923035. Cables: Dymar Watford
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Dixons Technical have something in
black and white to make
CCTVimporters green with envy.

pPOWER

il _ d
Mirage: new from Dixons Technical.

Dixons Technical have the largest range of also has a5 monitorscreen. it's the perfect

CCTV eqguipmentin the country. And now semi-professional studio camera.
they've added Mirage: their very own CCTV With both HD800 models, Plumbicon (R,
system. and Silicon tubes can be fitted without
Mirage is the all-purpose CCTV system modification to the circuitry.
comprising the finest components Every piece of equipmentis backed by
available. It can be used by schools, by Dixons Technical superb after-sales service.
industry, as an audio-visual aid, or with If you don't wish to spend cash, na
Mirage automatic video, switchers and problem. The entire Mirage range is
monitors, it's perfect for surveillance available for hire, lease orrent
purposes. _ I—-———————————————I
The Mini 5G0 is asmall, discreet camera To: Dixons Technical Ltd., 3 Soho Square, London, W.1
specially designed for surveillance. It comes | EaP=v Z2M o2 |
complete with an f1 -8 lens. Please send me lots of information on the entire Mirage range
The HD80G gives a high definition picture. I I
Incorporates a Mullard separate mesh tube. | AR Dixons|
And accepts external drives. I Address: Technicalltd |
The HD80O VF boasts the same high e S CHEgrDISalARE [ —
standard of specifications as the HD80O., but L’Plumblcon is the registered trade mark of Mullard 5 15
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Westinghouse TV
colour tubes
guarantee purity

in both colour
and black & white

Today's Westinghouse
Electric colour tubes, in
addition to offering recognised
excellence of colour definition,
have white field purity. . .vitally
important to reception of black
and white transmission.

. Two 67 cmdiagonal versions

These improved Westinghouse
tubes are made availablein two
configurations — the standard
90° and the 10 cm shorter pro-
file wide-neck 110° version. ..
permitting their compatibility
to the needs of the larger por-
tion of European TV set manu-
facturers.

Expanded European facilities
Pacing the growing demand in
Europe for Westinghouse tubes,
we have made a permanent
commitment to fully support
our customer. = With trained
technical sales personnel in

major European cities. s With

warehousing and testing facili-
ties in Kassel, W. Germany and
Le Mans, France. = With a sus-
taining European oriented R&D
programme.

Customer oriented

In these ways—compatible pro-
duct availability—outstanding
development facilities—local
technical assistance. . Westing-
house Electric respond to dy-

The110° @ A67-140X TV colourtubeis 10 cm
shorter in profile than the 90° ® A67-120X
. . .both offer superb colour definition as
well as white field purity for black & white.

WW—021 FOR FURTHER DETAILS
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namic customer require-
ments — here in Europe and
throughout the world.

Westinghouse Electric S.A.
1 Curfew Yard, Thames Street
Windsor Berks.Phone Windsor
63392. Telex 847069.

GENEVA FRANKFURT LONDON |
MILAN PARIS STOCKHOLM

@)

Westinghouse Electric
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ANDERS MEANS IIIETERS...

mA
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Angens

Actual size illustration Scale length 4-3”

PROFILE 350 EDGEWISE METER

W Long scale while retaining small overall size BProcess control and electronic applications

W Easily stackable M Horizontal /vertical use

®O60u A upward, AC/DC M Self-shielding rugged movement

Popular models and ranges are stocked in depth
while a specially equipped instrument depart-
ment enables swift production of non-standard
ranges and scales, to suit individual customer
requirements, in large or small quantities.

Anders provide what is probably the largest
range of meters available from a single source
in Europe: MC/MI, dynamometer, vibrating
reed, electrostatic, etc. in over 100 case styles
and sizes, a few of which are shown below.

Kestrel Clear Front. 7
models, 1:3"—5-25"
scales. DC moving coil,
AC moving coil rectified,
AC moving iron.

Vulcan Moving lron. 4
models, 1-5”, 1:8”, 2:77,
3:7” scales. Voltmeters,
ammeters and motor
starting meters,

Oxford Long Scale 240°,
2 models, 55", 8” scales.
DC moving coil and AC
moving coil rectified.

Solicontroller Moving Coil
Relay. DC moving coil
and AC moving coil
rectified. 1 or 2 adjustable
alarm controls.

Regal Range 1009
flattened arc. 2 models
2.5” and 3.2" scales.
Taut band. DC moving
coil and AC moving coil
rectified.

Models KE1 and KE2
Miniature Edgewise
Meters. Nominal scale
lengths 1.2 and 2"'.
Available in sensitivities
from 50 microamps
Moving Coil.

Send for fully illustrated catalogue.

Stafford Long Scale 240
6 models, 3:-5"—11-5"
scales. DC moving coil,
AC moving coil rectified,
AC moving iron. Also 98
scale.

Lancaster Long Scale
240 . 2 models, 4", 5:5”
scales. DC moving coil
and AC moving coil
rectified.

m“lﬁns EI.E('R““I(S llmlTEn 48/66 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers’ requirements.
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Eddysto

Wireless World, September 1973

RADIO FREQUENCY
INTERFERENCE
MEASUREMENT

Noise measuring set 31A

PORTABLE
Suitable for field use
in all weather conditions

RUGGED

The Eddystone Model 31A, a Ministry of Posts
and Telecommunications design marketed
under licence from the Post Office, is a
solid-state equipment meeting the
requirements of Post Office Specification
W6912 for a Portable VHF Interference
Tracing and Measuring Receiver

31-250MHz in three ranges
110dB measuring range with high accuracy
Collapsible antenna, housed in removeable cover

Operation from an internal rechargeable battery
supply

Weight—19Ib (8-6kg)

lllustrated brochure obtainable from:

Eddystone Radio Limited

Alvechurch Road, Birmingham B31 3PP
Telephone: 021-475 2231. Telex: 337081

A member of Marconi Communication Systems Limited

LTD/ED107

NEW
BROADBAND
VERSATILITY for
AC/DC VOLTAGES

The latest Model of the URV series now developed
by ROHDE & SCHWARZ features:

an INCREASED SENSITIVITY most sensitive
subrange 3 mV.

a HHIGHER ACCURACY error limits
1% for DC. 2% for AC.

and NEW ACCESSORIES,

The new URV is battery powered with a
life of 6000 hrs., making it completely
portable and completely independent of
earth loops and mains-borne interference

HF-DC Millivoltmeter model URV with RF probe and
20- or 40-dB attenuator.

The model HF-DC Millivoltmeter URV measures
DC and AC voltages from 0.5 mV (50 uV for DC)
to 1000 V and with a small RF probe, and proved
coaxial insertion units (50, 60, 752) the URV can be
used for a wide variety of RF-Voltage measure-
ments in the range from 1 kHz to 1.6 GHz.

For full details and specifications apply to:

AVELEY ELECTRIC LTD.

Tel: 01-397 8771
Telex: Avel London 928479

Roebuck Road,
Chessington, Surrey
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Western Europe.

The two ranges:

Aeraxial Semi Air Spaced
Polyethylene dielectric copper
taped braided and polythene
sheathed television distribution
cables. Five cables in the range,
with inner conductor sizes from
1.27 mm to 3.05 mm.

Solid Polyethylene dielectric
copper taped and polyethylene
sheathed television distribution
cables. Five cables in the range,
with inner conductor sizes from
0.73 mm to 3.65 mm.

Aenalite

Aerialite Cables Limited,
Castle Works,

Telephone: 061-338 2223
Cables: Aercables, Stalybridge.
Telex: 669902

Stalybridge, Cheshirz SK15 2BS.

Our two new ranges of 75 ohm TV distribution
cables are now made on an extrusion line unique in

We're one of the most technologically advanced cable manufacturers, using new
techniques to produce TV distribution cables at a consistently high standard to tolerances
much closer than previously possible. At very competitive prices.

'To Aerialite Cables

Please send me your brochure
entitled Aerialite Television Distribution Cables.

NAME

Aerialite will specially
manufacture TV distribution
cables for any special TV
application—also, you can
make use of the Aerialite
free technical advisory
service tc help you in the
selection and application of
distribution cables.

For further information, send for
Aerialite’s 1ew publication
giving full technical
specifications of the latest range
of TV Distribution Cables.

Limited:

POSITION

COMPANY

ADDRESS

W americanradiohistorv. com
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RADIO &TV SERVICING
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Essential data for over 1500
popular models

With this vast 6-volume library at your finger-
tips you have all the necessary servicing data
you need covering almost every popular
mode! from 1967 to the very latest on the
market today. And not only radio and TV but
stereograms, record players and tape recorders
too. Much of the earlier information on this
equipment is quite unobtainable elsewhere
and Radio & TV Servicing is now the only
available source of technical data. The 1973
edition, now ready, brings the library right
up-to-date with abstracts from manufac-
turers’ service bulletins issued during the past
year. Radio & TV Servicing is the only work of
its kind — a money-spinner that no service
engineer should be without.

WWW-americanctadiohistorv-com
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6 volume library ‘6773 |§ OV ready

This library is a gold-mine of technical infor-
mation. Six hard-bound volumes giving vital
data on more than 1500 models of Television
(colour and mono), Radios, Car Radios,
Stereograms, Record Players and Tape Re-
corders. More than 4000 pages clearly display
thousands of circuits, printed panel diagrams,
componentlayoutdiagrams, waveformgraphs,
block diagrams, etc. Over 800 pages, devoted
entirely to Colour TV, include installation in-
structions, new term explanations, purity
adjustments, colour balance, static conver-
gence and a wealth of invaluable information.
Here, in fact, is all the data you need for
efficientand speedy repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are ab-
solutely satisfied you are perfectly free to
return the set and if you do so within 10 days
of delivery your money will be refunded in full
and without question.

How to get your 6-volume set
Detach the Order Form below and send it,
with the appropriate remittance to :

Purnell Book Service Ltd.,
Box 20 Abingdon, Berks, 0X14 4HE

Speedier, more efficient servicing
means increased turnover. ..

of its kind
anywhere

Makes of Colour TV include:

Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko,
Ferguson, Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, |.T.T./K.B.,
Masteradio, Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn
Consumer Electronics, Korting, R.G.D., Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios,
Stereograms, Record Players, Tape Recorders:
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C.,

Bush, Cossor,

Crown, Dansette, Decca, Defiant, Dulci, Dynatron,,

Eddystone, Ecko, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig
Hacker, Halcyon, H.M.V., Hitachi, Invicta, |.T.T./K.B., JugoElektra, Klinger,
Loewe Opta, Marconiphone, Masteradio, Monogram, Murphy, National,
Nivico, Perido, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile,
Radionette, R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp, Sobell, Sony,
Standard, S.T.C., Stella, Stereosound, Telefunken, Teletron, Thorn, Sanyo,
Ultra, Van Der Molen, World Radio, Thorn Consumer Electronics, Elpico,
Rigonda (USSR), Waltham.

Plus such developments as:

Mullard Integrated Units, Electronic Video Recording and Reproduction —
EVR system, Radio Receivers — Car radios, Stereo Multiplex reception,
Capacitance Diode Tuning, Colour Television Test Equipment — Cross-
hatch Generator, Degaussing Coil, E.H.T. Meter, Colour Bar Generator,
Cathode Ray Oscilloscope, Power Supply requirements, Alignment,
Circuit design.

< I N IO I O I D O B

To: Purnell Book Services, P.O. Box 20, Abingdon,
Berks OHX14 4HE
Please send me the 6-volume set of RADIO & TV SERVICING for

which | enclose cheque/P.O. No. crossed
and made payable to Purnell Book Services Ltd.

for the full cash price of £27.75 [ tick

for £10 deposit to be followed by 4 successive appropriate

monthly payments of £4.75 (total £29) box

| understand that unless | am entirely satisfied | may return the vol-
umes in good condition within 10 days and my money will be
refunded in full. BLOCK LETTERS PLEASE

Name ... ...
Address

TRADEAPPLICATION (To be accompanied by Trade Order)
Please supply........... 6-volume set(s) of RADIO & TV SERVIC-
ING at £27.75 perset. (Credit 30 days)

BLOCK LETTERS PLEASE

Company ... ..o

Signature

Please return entire form. Available U.K. only. 28

Purnell Book Services Ltd. Reg London 958963, 49 Potand St., London W1

WW—026 FOR FURTHER DETAILS
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used to align the record and reproduce electronics of F.M.
recording channels of multi-channe! instrumentation tape
recorders conforming to the |.R.1.G. Intermediate and low i\
band requirements. “ A
The two main functions in an F.M. recording system which }
require periodical checking are:
{a) The. accuracy and linearity of the Record
Modulator.
{b} The accuracy and linearity of the
Reproduce Demodulator.
The F.M. Alignment unit checks both these
functions by the use of a standard voltage and a
range of standard frequencies corresponding to
the tape speed carrier centre frequencies and
the +40% deviation frequencies for each
recording speed.

F.M. ELECTRONICS ALIGNMENT UNITS i{;@ / )
This is a companion unit to the DR Alignment Unit and is \\ \!ﬂn\& p
‘L v A
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SHIBADENS NEW
TIME LAPSE RECOR
A single VIR that brings 4

maximum FLEXIBILITY
to any application

Shibadens new Time Lapse Recorder mixes and matches recording and
playback times so that whatever your requirement you can getthe
complete answer with this versatile new VTR unit. The SV 612 E (K)
will shorten one recording and lengthen another or vice versa. And
however you use the Recorder — for Traffic Systems, the study of
nervous diseases, sporting events or to improve security —no matter
what the mode, you will not be troubled with tape compatibitity,
because the SK 612 E (K) uses tapes on any EIA-J type [ format VTR,

TN
=
Q’ll&.ﬂﬂ(ﬁ )

= /
7 /

CHOICE OF FIVE RECORDINGS If you need maximum flexibility for record and playback inasingle
Each unit offers a choice of five recordings and playback periods — unityou need Shibadens new Time Lapse Recorder. Write now
ranging from 1, 6, 12, 24 or 48 hours. Reproduction quality and picture for full technical specifications or telephone the Shibaden

stability are maximised by the use of ferrite video heads. The SV 612 E (K) Technical Service.

is equipped with AGC for video and audio output and has audio

S T HITACHI SHIBADEAN
From a standard 60 minute tape you can obtain up to 48 hours playback. L

The Quick Motion playback permits extensive use for such studies as BROADCAST S(é-C’,;"\f-E)GU1Llr\VA|E|I\J1T-'EAE\JUFACTURERS

flowers in bloom and metamorphasis whilst for sporting events the slow Lodge House . Lodge Road ] Hendon . LOI‘IdOI‘I

motion playback facility extends a one hour recording at normal speed
t0.6,12,24 or 48 hours. NwW4 4DQ. Telephone: 01-203 4242/6

WW—028 FOR FURTHER DETAILS
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4channel
decoder
modules

Tate 4-channel equipment decodes all quadraphonic
matrix records and broadcasts and adds dimensional
realism to ordinary stereo programme sources. It also
controls 4-channel tapes when played through your
system and CD-4** records when used with a
separate demodulator.

They are characterized by their ultra low distortion
characteristics and six-pole wideband phase shift
networks.These combine to produce an acoustic
performance giving highly articulate sounds from the
back as well as the frontchannels.The amplitude
accuracy is betterthan +1dB from 5Hz to 100KHz.

High definition SQ* quadraphonic decoder
Fully built home constructor module

features: exclusive wide band phase shift net-
work; distortion typically 0.04%. Ideal for use
with other kit projects and even with the world’s
finest amplifiers.

Recommended retail price (excluding VAT) £12-95
Dimensions: 85x60x25mm

Operating Voltages: 18-30VDC at ttma

High definition SQ* quadraphonic decoder
Fully built home constructor module

featuring wide band matrix decoding circuit
board with integrated power supply, switching,
master gain and exclusive rear level control.
Recommended retail price (excluding VAT) £21-95
Dimensions: 165x140x26mm

Operating Voltages : 110-240VAC at 3watts

Specifications The only way to really understand the difference
Input iImpedance 40KOhms between ordinary stereo and SQ Quadraphonic sound
Outputimpedance <3000hms isto hearit. However, ifyou remembgrth‘e differepce
Phase Shift Network 90£10 20Hz—18KHz petween mono and stereo upon hearing it fgr the first

- - - time, multiply the recollection of that experience by a
Nominal Gain Unity ; . .

Y factoroften and you wili be able to appreciate what s
Frquency Response +1dB 5Hz-100KHz 1 si0re for you vhen youfirst hear SQ Quadraphonic
Nominal Input Level 250mVrms sound.

Nominal Distortion 0:025% B = R e e e e e e e 5
Clipping Point 2.5V rms [ Please send [ tate 2 at £14.25each (inciuding VAT) '
Distortion before Clipping 0-08%max. i [Itate4 at£24.15 each (including VAT) H
Front Separation >60dB i | enclose cash/cheque/money order E
Rear Separation >20d8 | Name (BLOCK LETTERS) 1
]
Tate Audio Transmission Equipment Limited ! Address :
5-7 Covent Garden Cambridge CB12HS England : :
Telephone 0223 67873 Telex 81640 ' I
Registered in London No. 1059684 1 T :
*TM CBS inc. **TM Victor Japan L--..------------_----_---_-_-_-_____V\Lvygé.li
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THE MINITEST
IS PREFERRED

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
plastic cover with pressed steel case.
Controls are simple and easy to use.
Second, the range. The Minitest
measures a.c. and d.c. voltages d.c.
current and resistance over 20 ranges s
10 a sensitivity of 20,000 and 2,000 ( -
ohms per volt d.c. and a.c. respectively. o G e,
Third, high voltage probes. These { i\':(?;;:?%
& @& e
extend the range to 25 or 30kV d.c. | ,:f“’\ 2 \

o

!

Little wonder the Minitest is preferred! ~T:""‘“""\"""" -
SALFORD ELECTRICAL
INSTRUMENTS LTD

Peel Works, Barton Lane, Eccles,
Manchester M30 OHL.

Telephone: 061-783 5081. Telex: 667711
A.member company of GEC Electrical
Components Ltd.

(mxx) (26€)
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Accurate and direct
measurement of speed without
coupling to moving parts

resonant reed TACHOMETERS

for hand use or permanent mounting
Ranges and combinations of ranges from 900 to 100,000 r.p.m.

Descriptive Literature on Frahm Resonant Reed Tachometers and
Frequency Meters available from the sole U.K. Distributors. Manyfacture
and Distribution of Electrical Measuring Instruments and Electronic
Equipment. The largest stocks in the U.K. for off-the-shelf delivery.

ANDERS ELECTRONICS LIMITED

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

WW—031 FOR FURTHER DETAILS

Anders means meters

nNombrex

MODEL 41
R.F.SIGNAL GENERATOR

Price £35.00.
FROM APRIL 1st PLEASE ADD 10% ON TO PRICE FOR V.AT.
150 KHz — 220 MHz on fundamentals.
8 clear scales — Total length 130mm.
Spin-Wheel Slow Motion Drive 11 — 1 ratio.
Overall Accuracy — 21%.
Modulation. Variable depth and frequency.
Internal Crystal Oscillator providing calibration checks throughout all
ranges.
Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
Powered by 9V Battery.
Trade and Export enquiries welcome.
Send for full technical leaflets.
Post and Packing 35p. extra.

NOMBREX (1969) LTD., EXMOUTH, DEVON.

* %k k%

»*

Tel: 03-952 3515

WW—032 FOR FURTHER DETAILS

WWW.americanradiohistorv com


www.americanradiohistory.com

Wireless World, September 1973

Handful of relay know-how!

a7

- We are one of the largest manufacturers of
Miniature Plug-in Relays in Europe.

Varley miniature plug-in relays including the If you have a relay requirement or problem
Miniaturised Bi-stable polarised relay type VPR contact Varlay Technicians now, or send the
and Post Office approved relay type 23 are ® coupon for the Varley catalogue.
used and approved by most leading electr- T e = m mrm
onic manufacturers throughout the world. B Ol}lzver gell ior?;r%é olc;fd; )

. ambridge Row, Burra, .\ wich,
The reasons : PERFORMANCE, RELIABILITY, PRICE. et SEI: E 1§22 o e
Varley go to great lengths to ensure a
consistently high standard of performance and

Name BT
reliability in the manufacture of their range of
relays. Ultrasonic cleaning is used throughout Company -
manufacture. Each relay is checked under Address =

dynamic conditions for contact performance
and timing.
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Save
millimetres

AND money
with this new
BrimarTube

If you're planning an oscilloscope —or any

instrument for waveform monitoring — Brimar has

good news for you. The Brimar D10-230

mono-accelerator tube is a real winner where low
cost and small size are important considerations.

Shortin length, small around the neck, itcan

save you a whole lot of space . . . give you far
greater freedom in your designing. The flat4”

diameter face offers minimum total scans of 80mm
and 64mm, in X and Y directions respectively. And
its voltage requirements are within the capability of

normal, low-cost, transistorised circuits.

This tube with its Standard B14G Colour tube
base also allows economies to be made in Socket

costs and, being round, requires no twist coil.
* Maximum overall length: 260mm
* Maximum neck diameter: 38mm
* First anode voltage: Va1, 1500V

* Secondanode voltage for focus: Va2, 230 to 380V

* Grid voltage for spot cut-off (approx.):
Vg —30to

—65V

* X plate deflection coefficient: Dx, 21 to 26V/cm
* Y plate deflection coefficient: Dy, 13 to 16V/cm

* The standard phosphor is GH

Ask for full data, or fora
sales engineer to call:

CRT reliability

Thorn Radio Vaives and
Tubes Limited,

Middlesex EN3 7NS.
Telephone: 01-804 1201
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(green, medium persistence).

Mollison Avenue, Brimsdown, Enfield,

THORN
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When you've got components that call for encapsulation
—bring them along to Whiteley. With efficient potting,
your components will be totally insulated and environ-
mentally protected —and Whiteley experience in
developing this advanced plastics technique will ensure
that it is applied to fuill advantage.

We can encapsulate in epoxy resin or polyurethane—
hot setting or cold setting as required. Where fillers
offer advantages, we can apply them, expertly. We are
ready to handle small quantities or volume production
for you. It's one more way in which you can capitalise
on our production resources. Forelectrical and electronic
work—right through from design to final assembly—
you can safely follow the example of many famous
names—and call in Whiteley.

Whiteley

versatility...

ELECTRONIC & ELECTRICAL DESIGN

PRODUCTION CAPABILITY
CABINET MAKING

SHEET METAL FORMING/FINISHING

PLASTICS MOULDING
ENCAPSULATION
WHITELEY ELECTRICAL RADIO CO. LTD.

Mansfield, Notts, England. Tel. Mansfield 24762
London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074
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BULGIN

Two New

Competitive Products

SILVER PLATED
SELF CLEANING
CONTACTS

SPCO OR SPMB K
CONTACTING R CHROuE

FIXING RING
&

TOUGH
MOULDED — MODERN STYLE
BODY MOULDED TOGGLE

OPERATOR

new ingenious design of moulded Toggle switch

employing a QMB wiping contact action, for AC/
DC compatibility and heavy silver plated contacts/
tags for long life. Illustrated is S.910. S.P.C.0O. rated
2A at 250V. AC., is S.900 Make-Break contacting,
rated 3A at 250V. is also available.

BOTH of these new switches are economically priced
but of a high standard of quality and reliability.

And Now!

NEW DESIGN
5X 20"
FUSEHOLDER
LIST NO. F.396

NOW AVAILABLE WITH
RATING INDICATORS

NTRODUCING a new design fuseholder
F.396, which conforms to the safety
standards of IEC 257, shown here fitted
with our new ‘rating indicator’ P.No.11233/
Rating. This simple attachment avoids the
possibility of errors in fuse replacements.
thus preventing damage to expensive elec-
tronic equipment due to incorrect fuse being
used. The amperage of the fuse is clearly
visible, being printed in black on a silver-matt
finished aluminium background.
BOTH the fuseholder and indicators are
proving very popular since they were
first shown at the London Electronic Com-
ponents Exhibition.
THE indicator is available in six popular
ratings (As iliustrated left}) at most com-
petitive prices. It can be used in conjunction
with the following fuseholders. F.296, F.297,
F.298, F.296/POT, F.297/POT, F.296/S,
F.297/S and F.396.

TECHNICAL LITERATURE AVAILABLE ON REQUEST. QUOTE: WW/4/73

A. E BULGIN & CO. LTD.

ELECTRONIC COMPONENT "MANUFACTURERS

BYE-PASS ROAD BARKING ESSEX IG11 0AZ
TEL 01 534 5588 (12 lines) PB.X. TELEX 897255

WW—043 FOR FURTHER DETAILS
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The B.ILE.T. guide to success
should be read by every ambitious engineer.
Do you want promotion, a better job, higher
pay? “New Opportunities” shows you how to
get them through a low-costB.L.E T home study
course . There are no books to buy and you can
pay-as-you-learn.
Send for this helpful 76 page FREE book now.
No obligation and nobody will call on you. It
could be the best thing you ever did.

EREEERCUT OUT THIS COUPON---1

CHOOSEA NEW FUTURENOW!

Tick or state subject of interest. Post to address below.

MECHANICAL Work Study CONSTRUCT
A.M.S.E.(Mech) [ Works - AM.SE. (Civ‘i?)NAl
C&GEng. Crafts.[] Management [J Architecture
Biesel Eng2ion - DRAUGHTSMAN- Bt penty & Jaine

. r
Inst. Eng. & Tech. [] SHIP Civil&MunicipalEKg.
Inst. Motor Ind. A.M.I.E.D. O Constructional En
Maintenance Eng.(]] Electrical Construction &
gﬂ:chta’aical Eng. [J GE:’”QMS’“G"SMDD Surveyors Institute

eet Metal Work o i

Welding A 8 Draughtsmanship[] ﬁz:ﬂ%uér;g.
ELECTRICAL s g2 & ToolDesign "[7 0 " o 0=
ELECTRONIC Technical Drawing () YOrOUeS, ors

AMS.E (Elec) [ RADIO. & TELE- inst. Clerk of Works
C&GElec. Eng. [ COMMUNICATIONS (nst. Works &
C&GElec. Inst. [] C&G Radio/TV/ _Highway Supers.
C&GElec. Tech. [J Electronics (] Painting & )
ComputerElec. [J C& G Telecomm. Decorating
Electronic Eng. Technicians [] Structural Eng.
ElectricalEng. [ Prac. Radio & Elec. _ Surveying

Install. & Wiring [ (with kit) ] ERA
MANAGEMENT g  Radio AmateEurs ngxcun:ralEng
PRODUCTION xam. L] Councit of Eng. Inst.

Radio Servicing &
Computer Prog. f i
Electronic Data 2 Repairs [] General Education

: Transistor Course [ Pract. Slide Rule
Processing (J Ty Main & Serv. - [ Pure& Applie& A
a

Estimating
Foremanship [J AUTO & AERO
Inst. Cost & Man. _ AeroEng.
Accountants (] A.M.I.M|.
Inst. Marketing  [] A.E.C. Cert. [J University Ent.
Management L] Auto Engineering [
Motor Trade Man. ] AutoRepair O
g:twork P'l:nnnmg 0 g &GAutoEng. [J|G.C.E. 580’ & ‘A’
rsonnel Man. | Garage
Management (] LEVEL SUBJECTS
] MAA/IMI Diploma (] | Over 10,000

Production Eng.
Quality Contro H
Maotor Vehicle
] Mechanics [ Group PE’_sses

Storekeening

Coaching for manv major exams. inciuding C & G and alen assistance in
ONC NG

SEND FOR
YOUR FREE
BOOK NOW!
BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

0000

=7
&

00000 0000 000 O OO 9 g

Refrigeration
[J Rubber Technology
[] Sales Engineers

QL |ewwos

NAME y g

BLOCK CAPITALS PLEASE l

ADDRESS . ... .. — S - l

OTHER SUBJECTS ... S —— PR—— AGE... I

Accredited by the Council for the Accreditation of Correspondence Colleges. J
L-------------------
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MTRON
kits for the
Audio
Enthusiast

These kits have been selected from AMTRON's
vast range of electronic kits. Each unit comes
with all components, instructions, and solder.

P

e
.—% A ¢

e e B

UK 187 HI-FI QUADRIC STEREO

AMPLIFIER 20+20W.

The UK 187 Hi-Fi Amplifier has an output of 20W per
channel plus a ‘quadric’ section feeding two groups of
speakers, front and rear

UK175 STEREO PREAMPLIFIER

WITH TONE CONTROLS

The UK 175 has been specially developed to be used
with UK 192 50w per channel stereo amplifier.

THREE-WAY CROSS OVER

FILTER 12db/OCTAVE

The UK 800 three-way cross-over filter with a 12db/
Octave roll off is a true separation for bass speaker, mid
range and tweeter units

THE BIG NAME IN ELECTRONIC KITS

alMIR0p
W EL

487 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY
TEL: HASTINGS 2875

Wireless World, September 1972

Check in one direct

move with Brandenburg’s
new HV meter

We thought it was about time somebody supplied direct reading
meters for high voltage, so we've produced three—one for up to
5kV. one for 15kV and one for 30kV to complement our range of
HV power supplies.
The meters are operated by two 9V internal batteries (800 hours
life) linked with a built-in checking facility. Positive or negative
ground is available. selected by a front panel switch. And. as
with all Brandenburg products. there is a 12 months uncondi-
tional guarantee.

B Accuracy of 1% fsd over voltage range of 0.30kV d.c.

8 Less than 1pA drawn at 30kV d.c.

@ 4.5in (114 mm) scale mirror-backed meter.

B Temperature range 5-35°C.

@ Dimensions only 7 x 8 x 5in high (200 x 145 x 178mm}.

B Recorder output.

Yet another Brandenburg piece in the
high voltage game

brandenburg
STABILISED HIGH VOLTAGE

Brandenburg Limited, 939 London Road, Thornton Heath, Surrey.
CR4 6JE, England. Tel: 01-689 0441 Telex: 946149

Agents or distributors in most principal countries. P6437
WW—038 FOR FURTHER DETAILS

www.americanradiohistorv. com


www.americanradiohistory.com

Wireless World, September 1973

a3l

THERMOCOUPLE POTENTIOMETER

Type P8

RANGE 0 to 50mV
RESOLUTION TuV
ACCURACY +0.01%

3 TEST CIRCUITS
IN-LINE READOUT
BATTERY OPERATED

Request full details from:

CROYDON PRECISION INSTRUMENT CO.

HAMPTON ROAD, CROYDON, CR9 2RU

Telephone: 01-684 4025 and 4094

WW—039 FOR FURTHER DETAILS

Ky /72N | | W.W; DIGITAL MULTIMETER

L
L (D. E. O'N. Waddington, March 1973)

=
USED A THROUGHOUT THE WC3LD. SANWA'S
EXPERIENCE OF 30 YEARS ENSLAES ACCURACY.
RELIABILITY. VERSATILITY. UNSUF ?ASSED TESTER

PERFORMANCE COMES WITH EVERY SANWA I_IST OF PARTS Now AVA".ABI.E
6 Months” Guarantee Excesllent Repair Sarvice
MODEL P28 £6.67 MODEL AT45 £21.52
MODEL JP5D £8.00 MODEL 380CE £21.85 Please send a stamp
MODEL 360YTR £11.30 MODEL N101 £25.41 o Q H R
MODEL UB0DX £1143 MODEL 4€6ED £29.72 We will also include our illustrated lists of other
MODEL A303TRD £15.04 MODEL EMB00 £72.79

MODEL MODEL K30 THD £17.2¢ MODEL R1000CB £75.27 Components

U-50DX MODEL F8OTRD £18.73 THESE PRICES ARE SUBJECT

B TO AN  ADDITIONAL CHARGE OF 10% FOR VAT

Cases extra. available for most meters. bu: not scid separately. CAVE R N E LECTR o N ICS

Please write for illustrated leafiet of these and other specislised Sanwa meters

S o sy 29 CLAREFIELD ROAD, LEICESTER LE3 6FB

QUALITY ELECTRONICS LTD. Tel.: Leicester (0533) 857223

47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT11LP (Mall Order onIY)
Tel: 01-546 4585

WW-—040 FOR FURTHER DETAILS
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for e grofissional

contact Derek Owen at 01-874 9054 or Telex 923455

LEEVERS-RICH

| EQUIPMENT LMITED |

Agents in Scandinavia, Eastern and Western Europe, Middle East,
Africa, Australasia and the Far East.

LEEVERS-RICH EQUIPMENT LIMITED
319 TRINITY ROAD - LONDON SW18 3SL

Telephone 01 874 9054 - Telex 923455

Cables LEEMAG LONDON e

THE MCP GROUP

WW-—-042 FOR FUg DET. S
WWAAL aercanradliolsion/,..
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What is TELEFI?

Telefi brings you for the first time real Hi-Fi resuits from your existing
625 line television.

TV. Studios transmit superb aquality but skimping in the sound
section of the receiver means low-fi sound.

Celestion Terefi changes all tnis — simply coupled to most T.V.
receivers — the first T.V. music you hear through Telefi will convince
you the dramatic improvement is what you have been waiting for.

Telefi a remarkable innovation exclusive to Celestion for use in

conjunction with Hi-Fi and Audio systems for providing high quality
television sound reproduction. No direct connec:ion to the T.V. is
required, the coupling being effected by an inductive pick-up.

Telefi is complete in a handsome natural teak veneered case 71" x

37 x 2% approx.

“The Telefi is a very worth while device and will give greater overall
enjoyment than the T.V. manufacturers normally previde.” John Gilbert
‘The Gramophone’

Also send for details of the complete range of Celestion Loudspeakers

ROLA CELESTION LTD.

Celestionﬂl

DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP

WW-—044 FOR FURTHER DETAILS

NEW INTEG

(il

Quadraphonic

CIRCUITS R

Designed to decode an SQ encoded programme into

Contractoss to H.M. Govt, P.O.

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS

decoder four separate channels The device conforms to
MC1312P specifications for decoding quadraphonic records using 7- 74 DA Ys s ER VICE
IMC1313P the popular CBS system.  (includes CBS royalty) £2-24
FM Requires only thirteen resistor/capacitors to build a
| Stereo decoder complete unit that will convert an existing mono FM ‘ MUDEL B MKV
MC 1310P tuner to stereo operation. Has a built in mono/stereo
| switch capable of driving a 75mA signal lamp £2-93 |
e e
| Stereo Alow noise stereo pre-amp in one TO-116 package and |
preamplifier sensitive enough to handle a magnetic cartridge input!
MC 1339P Provision is made for a tone control network and the
device has a builtin power supply ripple filter. £1:07
= T p—— - = T
2 watt mono A useful tow cost device for all phono applications,

| amplifier with

intercoms, baby atarms etc. Has a full 2W RMS output

pre-amp with no extra heat sink required. The pre-amp is
|MC1316P electrically separate from the power amp giving the
| device useful versatility. £1-44
e e e -
| Timing Circuit A highly stable controllerin which time delays i
MC1455P1 (microseconds through hours) are accurately controlled STOCKISTS
by one external resistor and capacitor. Triggering and ALED SUPPLIERS OF GEC
resetting terminals provided Qutput can source or sink 31SSO AND OTHER
| up to 200mA £0-87 MU.TI-RANGE TEST SETS
[FM Radio or A must for spot on tuning. The device switches onalamp
ColourTV when the receiver is precisely aligned on the centre of WE SPECIALISE IN ASSEMBLIES, AND IN THE:
Tuning Indicator the incoming signal. Off centre tuning results ina dim i
ML 1335P lamp, noise only {(no signal) will extinguish the lamp REPAIR, CALIBRATION AND CONVERSION

£0-87
4

| Specifications
and Application

To Jermyn Home Electronics
113Vestry Estate, Sevenoaks, Kent

information supplied Piease supply the following devices return of post

with-all devices.

Type No. Quantity
| enclose cheque/POrder for £

Jermyn

Add 20p packing and postage +10% VAT on total order

WW—036 FOR FURTHER DETAILS

1

OF ALLTYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE.

LEDON INSTRUMENTSLTD.

76-78 DEPTFORD HIGH STREET,
LONDON SE8.
TEL: 01-692 2689

FOLKESTONE, KENT
TEL: (STD) 0313 57555

wwWw.americanradiohistorv.com
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BRITAIN'S FASTEST SERVICE

component specialists for the discerning amateur and profess/ona/

48 PAGES OF SEMICONDUCTORS AND COMPREHENSIVE
i ASSOCIATED DEVICES ESSENTIAL - CATALOGUE
FOR PROJECT & PROTOTYPE

ARKOLL ELEGTROMIGS WT0.£)

DEPT. WW1, 7 COPTFOLD ROAD, BRENTWOOD, ESSEX.

WW—045 FOR FURTHER DETAILS

SIGIORENED 2

The precision scope for
the demanding engineer

3% accuracy — which
just about summates

* DC-25MHz,
full screen

this new 25MHz
dual-trace instrument
from Scopex.

A professional scope
by any standards
—vyetat£175in a
price bracket far
below its design
specification.

* Measuring

accuracy 3%

Signal delay on

both channels

Trig level and

polarity from

one simple control
Wide timebase range,
200 ns/cm to 200 ms/cm

Sensitivity

10mV/cm to 50 V/cm

| * High brightness
PDA tube

* Lightweight

portability

Write now, or telephone:
Scopex Instruments Limited,
Pixmore Industrial Estate,
Pixmore Avenue,
Letchworth, Herts.
Tel: Letchworth 72771

(STD 04626)

WW—046 FOR FURTHER DETAILS DDL 4065

JES AUDIO INSTRUMENTATION

lustrated the Si453 Audio Oscillator
SPECIAL FEATURES:

% very low distortion content—Iless than .05%
x an output conforming to RIAA recording characteristic
* battery operation for no ripple or hum loop
* square wave output of fast rise time
£40.00
also available
Si451 Millivoltmeter S$i452 Distortion Measuring Unit . )
* 20 ranges also with variable control permitting easy * low cost distortion measurement down to _.O1A, with
reading of relative frequency response comprehensive facilities including L.F. cut switch, etc
£35.00 ALLPRICES PLUSV.A.T. £30.00

J. E. SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, YORKS. BD19 5LA.  Tei: 09762-2501
WW-—047 FOR FURTHER DETAILS
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MULLARD BOOKS ON
ELECTRONICS

FOR THE ENGINEER
ENTHUSIAST
AND STUDENT

APPLICATIONS OF INFRARED
DETECTORS

152 pages, illustrated . S 724 {4

COLOUR TELEVISION

46 pages, illustrated in colour e BTRD

FIELD EFFECT TRANSISTORS

132 pages, illustrated........... .. £1-80

MAGNADUR MAGNETS FORD. C
MOTORS

52 pages, illustrated. R (5) 9}

MOS INTEGRATED CIRCUITS

AND THEIR APPLICATIONS
176 pages, illustrated e 8200

MULLARD DATA BOOK

160 pages, illustrated SRRIRNRSIE . (| o

POWER ENGINEERING USING
THYRISTORS-VOL.1 TECHNIQUES
OF THYRISTOR POWER CONTROL

240 pages, illustrated.. £1-50
TRANSISTOR AUDIO AND

RADIO CIRCUITS an EDITION

288 pages, illustrated.. ..£1-80

ALSO MULLARD MINI BOOKS

an educational series.

Integrated Circuits _.40p
Magnetic Core Memories . . 40p
Principles of Electrostatics — ...20p
Principles of X-Rays - . 20p
Semiconductor Devices. ... .. 374p
Thyristors . 50p

AND SIMPLE MEASUREMENT SERIES

experiments for education and training.

Simple Transistor Measurements. ...25p
Simple Oscilloscope Measurements. 25D
Simple Valve Measurements............. 25p
The Diagnostic X-Ray Tube... 50p
A Programmed Book on Semlconductor Devices. ... 623p

HOW TO GET YOUR COPY

From your local bookseller or cash with order plus
postage and packing from:
Selray Book Company Limited,
60 Hayes Hill, Hayes, Bromley, Kent BR2 THP

Or send for full list of Mullard titles from:

Dept. CIH Mullard Limited,
New Road, Mitcham, Surrey CR4 4XY.

M57
WW-—048 FOR FURTHER DETAILS
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Acclaimed as the World's leading
tetescopic tiltover tOGwer in the
field of radio communication
Models from 25" to 120"

S

Look for the name
STRUMVIECH

Strumech Engineering Co Ltd
Coppice Side. Brownhills. Walsall. Staffs

WW—049 FOR FURTHER DETAILS

Maxi-Super HT 1810 and
gw&g&w Maxi-Mini HT 1800
Solder Sippers

SIPPERS
MAKE DE-
SOLDERING |
QUICK &
EASY

Designed for use when working
or re-working P.C. Boards. Per-
mits removal of molten solder
from Multi-leg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically . ejected
whenthe instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy.
The anti-corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
internal parts.
The Maxi-Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Maxi-Mini with its conveniently
shaped operating button, has a
25 kg. spring action plunger,
protected by a channel guard.
Both models have been designed
with an easy-to-replace ‘dupont’
teflon screw-in nozzle.

R _EK B % E-W-F N N NN |
FLEASE FORWARD PLEASE SUPPLY PLEASE SUPPLY

TTTe————

W LONGE LTo W

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KT169L2Z.

without obligation Maxi-Super HT Maxi-Mini HT
I further details. 1810 at £6.60 1800 at £4.95 l
g | enclose cheque value £ I
NAME ___POSTON ____

I COMPANY. S — I
I ADDRESS - I

B _ SIGNED
Prices include VAT Reg. England 68496
[ N N N N N N N N N N N |

WW-—050 FOR FURTHER DETAILS
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THE 5350 — A NEW CONCEPT IN
NUCLEAR SPECTROMETERS

This is an entirely new range of purpose-built
Nuclear Spectrometers with many outstanding new
features which will have immediate appeal to those
engaged at any level in the analysis of radiocactivity.
* 4-mode pulse height analysis

% Wide-range ratemeter with zero suppression

* Simple controls

* Charge-sensitive input

+ NiIM-compatible signallevels

* Integrated circuits throughout

* Attractive yetrobust housing

* Low cost

For full information:

ESi NUCLEAR LIMITED,

2 CHURCH ROAD, REDHILL,
SURREY RH1 6QA

o =t Tel: Redhill (91) 64993

AUEREJ

An Associate Company of Edwards Scientific International,
Mirfield, Yorkshire.

WW—051 FOR FURTHER DETAILS

New — 15MHz
Portable Dual
Trace Oscilloscope

Type 201 — £170" (UK, excluding VAT)

EmV/Div.

100 nS/Div.
PLUG-IN
Timebase and
Ampilifier
Modules

* with 212 Amplifier and 211 Timebase

Utterly portable, accurate and easy to use.
Features exceptional triggerability and
high definition CRT. Get in touch now for
further details.

Meteronic iLtd.,

114/116 Shipbourne Road,
Tonbridge, Kent.
Tel: Tonbridge 61448.

WW-—052 FOR FURTHER DETAILS

MULLARD BOOKS ON
ELECTRONICS

B
MOS

INTEGRATED
CIRCUITS
AND THEIR
APPLICATIONS

This book describes the construction,
manufacture and characteristics of MOS
integrated circuits, and the ways in which
they can be used.

The MOS integrated circuit has considerable
advantages over the bipolar type in
applications where large arrays of devices are
used. Some typical applications where this
type of integrated circuit showsits
advantages are discussed.

Contents:

MOS fundamentals - manufacture of MOS
integrated circuits - dc or static
characteristics - MOS static inverter - MOS
switching characteristics - MOS gate
circuits, static logic - dynamic logic circuits
— four-phase dynamic logic circuits -
interface circuits —input and output
protection - MOS logic applications.

Size 8{” x 6” clothbound, 176 pages, illustrated.

Price £2-00

THE Y
MULLARD
DATA
BOOK
1973/4

The colour-coded
sections of the latest
edition of Mullard Data
Book are packed with
information on valves,
integrated circuits, semiconductors,
picture tubes and components. The
book also lists equivalents and comparables.
ORDER NOW!

Price 30p

HOW TO GET YOUR COPY

From your local bookseller or cash with order

direct from Selray Book Company Limited,

60 Hayes Hill, Hayes, Bromley, Kent, BR2 THP.
M0

WW—053 FOR FURTHER DETAILS
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oldering
was hever so simple.

Greenwood Electronics brings Oryx 50:
you four top-class an authentic temperature
electronics applications (_ controlled solderingiron.
products. ' ; The Oryx 50 is another instrument
Iso Tip cordless j which is ideal for precision

soldering, and totally
independent of external
controls. Theiron is mains

solderingiron.
For the first time
everinthe UK £ .

you can have : T . operated, hght. compact and
a safe. R easy to handle. However,
high-power despiteits smallsizeit's

equipped with a large 50W
elementloading. giving
rapid heating and high
performance with constant
Lip temperature.
Temperature control is within
2%, with one long life
iron-coated tip serving all
temperatures.
Tip performance is up A comprehensive range of
to 50 watts, with over | replacement tips is available.
360°C tip temperature. | _ As a safety feature, an

soldering iron which
can be used anywhere
without a mains lead.

his i1s the direct
result of a breakthrough
in the use of nickel
cadmiumcellsas a
rechargeable power
source.

The tip reaches operating 5: 2 indicator lamp s fitted. Choice

temperature within 5 seconds. 4 ofvoltages:12,24,50,115

It cools equally rapidly. z and 210/250.
Itcomes with a charging stand for Z £520 VAT

either 240V or 115V A.C. operation. 't ) The Oryx SR3A

Thereis alsoa12-volt i]‘ desoldering tool.

model that can be tharged from a - The SR3Ais anew, improved

car battery. Each charge is capable of \i ' . desoldering tool, especially

more than 60 soldering joints. — B . g W EmmEE designed forremoval where

£9.95 VAT [ T — _] components are tightly

Adjustable bench vice.

The new Oryx adjustable benchvice
is designed to operate where
accurate workpiece location s
essential. Sothe useris able to carry
out soldering and assembly on

soldering easier.
Please send me details on how
todoit.

| I grouped or otherwise
|
l | understand this places me |
|
|

inaccessible.

Itinstantly removes all
unwanted solder from printed
circuits and all other solder

under no obligation.
joints.

printed circuit boards and handle Name ... ... l Simple, reliable, speedy and
drilling and cutting operations on accurate, It meets today’s
even the most delicate components Address ..eaciiiiiiiaiivan s | most stringent safety

Positioning of the vice is easily and | .......................... | regulations.
quickly carried out, without removing i ’ - £450--V.AT.
the workpiece. | ------------------------- l If you do any soldering at all,

f T_rlwe vuc;hals two;ldjusltment l Greenwood Electronics, l anlc(ijcertalnly if you d? alotof
IaC| ities. Replaceable nylon jaw 21l CamEImSEER Chesam | solaering. youoweitto
inings enable the workpiece to be Bucks HP51LL yourselfto make It as easy as
firmly gripped without damage. Tel :02405 4808 Bl poss_:ble.Wr.ite today for full
£13.85 -V.AT. Lo TTETRE Y | details of ourrange.

GREENWOOD ELECTRONICS

21 Germain Street, Chesham, Bucks, HP5 1LL. Tel: 02405 4808
WW—054 FOR FURTHER DETAILS
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The finest
iIndependent

video and audio

centres in europe

R.E.W. Audio Visual Co. now have two video and audio centres serving
the needs of industry, commerce and education. At Colliers Wood there
is a complex covering 7,000 square feet with its own spacious car park
and housing Video Demonstration Studios, Video Recording Studios
and a Hire Department. Vast stocks of leading equipment are available
including Video Cassette Recorders and 525 line American Standard
Equipment. There is a trade counter for immediate sales service on
Video Tapes and Accessories and a Service Department, 2,000 sq. ft.
in area staffed
by qualified engin-
eers. A special
Department is
available for Video
%+ Tape Dubbing and |
Video Tape Copy-
ing of all formats. M

A large range of r
leading Audio Equipment is also on display. The opening of the new showrooms at

Centrepoint means we can now extend our expert service to customers in the West End f
of London. '

AKAI VTS 110 DX Portable battery/mains video system

Rec'd Price £595 + VAT

4 VERY SPECIAL OFFER ; 1 Arh
E 5 3 5 + VAT a4 @.«ﬂxuﬁb.
¢ Portability g i M—f‘:**.“."(
* Batt/Mains AN TR m =]
* Built-in monitor  for §Hommo = 3
instant replay
* 1 tape — low cost soft
ware

Simple operation
* Convenient light weight
— 18.6 Ibs.

THE LATEST SONY AV SERIES AT REW NOW!
High picture resolution of more than 300 lines using high
density  inch tape.

AV-3420 'ROVER’ Portable VTR & camera

* Half-hour playing time on 1,200 ft. 5 inch tape.
* Features playback through camera eye-piece or any attached
monitor.

£750 + var

HIRE SERVICE We have the full range of Sony. Akai. Shibaden. Philips.
IVC, Ampex etc. for immediate hire from stock.

Also American Standard 525 line Sony Equipment and 525 line NTSC
Sony U-Matic colour Video Cassette Recorders.

R REW. House, 10-12 High Street, Colliers Wood, London SW19 2BE. Telephone: 01-540 9684/5/6/7
EW AUI]I[] VISUM E[] Centrepoint, Junction of New Oxford Street & Charing Cross Road, WC2.
Also at 146 Charing Cross Road, London WC2.

WW—055 FOR FURTHER DETAILS
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Linstead
Laboratory
Instruments

Get to grips
with your problem
by using WCL
electrolytic
capacitors

)

WIDE RANGE M{LLIVOLTMETER

High impedance miilivoitmeter with 20 scales total
measurement range 60 micro-amp a.c. to 400 voits
d.c. 10 megohm input with overioad protection and

trequency range of 500 kHaz. £35 .oo BLORE- BARTON LTD
s Reedham House
Burnham Bucks

telephone Burnham 5524
telex 847322

YR

‘a/ //

3

S
W

. & & e
X e U
» E
L & .
“‘“ a 0-
v Ly ‘
: I’|l|‘i\

e

3@
" -
WIDE BAND SIGNAL GENERATOR
Sine-square wave wide band high power signal generator.
10 Hz— 1 MHz, 0—6 volts r.m.s.. 2 watts into 5 ohms
incorporating short circuit protection. £32 00
L]

means agood deal
_inelectronics
Linstead Electronics, Roslyn Works, Roslyn Road,
London N15 5JB. Telephone: 01-802 5144

WW—056 FOR FURTHER DETAILS
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TERS

to all B.B.E.
specifications

——
AND
VU mEtens

TO THE BELL
SPECIFICATION

OVERSEAS AGENCIES
R.Schmidt Copenhagen Denmark
OyChester Helsinki finland
Theal N.V. Amsterdam . Holland
Vianello Milan Italy
Rieck Bergen Norway
Eltec Lisbon Portugal
Nordstrand Stockhoim Sweden

-

Z%ﬂ)ﬁlﬂzm
ELECTRICAL INSTRUMENTS LT

CHILTERN WORKS
HIGEE WY COMBE
BUEKS
ENGLAND

WW—058 FOR FURTHER DETAILS
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.If you want to be |

inthe

about Europe's most advanced
ENTERTAINMENT SOUND SYSTEMS

then place a tick in appropriate box, completz coupon
and send to SNS Electronics Group, 851 Ringwood Road,
Northbourne, Bournemouth BH11 8LN. We'll send you
some interesting details by return. / am interested in:

Discotheque Systems

Vocal Mixer Amplifie e

| ar v A ?f',' s DDnstmctlve range of
[[]instrument Amplifiers specialist Loudspeakers
DOther ............................ DRadio Microphone Systems

Heavy Duty Speakers

Name
Address

Ww2
, Pleasecutitout I
WW—059 FOR FURTHER DETAILS

(7AVAY, VA NS—.Y ) TAVAV S

PRODUCTION TESTING POWER UNITS
DEVELOPMENT

NOW AVAILABLE WITH3
VARIABLE OUTPUTS

SERVICING

EDUCATION

Type VRU/30/25 — £158.80

Input 200—250V\_ 50Hz
or 100-120V. 60Hz to order
Output 1:0-30V. 25A. D.C.
Output 2:0-70V. 10a. A.C.
Qutput 3:0-250V. 4A. A.C.

Other units are also available
with outputs of: ;

0-60V 12A.
0-120V BA. ALL CONTINUOUSLY
0-240V 3A. VARIABLE

SEND FOR.FURTHER DETAILS
CF THESE VERSATILE UNITS TO

L )
va,l’w.dlo LIMITED, BRDOWELLS LANE,

FELTHAM, TW13 7EN, MIDDLESEX.
TELEPHONE 01.890 4242

WW—060 FOR FURTHER DETAILS
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Telford

Oscilloscope
cameras

Type A modular system with widest range of
film backs, lenses, viewing systems and adaptors

to meet virtually all requirements.

Plus inexpensive Type P (prices from £50) utilising
coaterless Polaroid ® film and Type C with
economical 35mm film for continuous feed.

More complete details available on request from:

j ®Req. Trade Mark.

Telford PRODUCTS LTD.

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND - Telephone:01-998 1011 Telex:935524 B2LIZYYT , e e CoMPANY OF BENTIMA INDUSTRIES LIMITED

WW—061 FOR FURTHER DETAILS

"

FREQUENCY

OGN MONG Mllﬂ"g ~AFC MANUAL

1 seAm 300

SIGNALMASTER MARK 6

Producer of FM front-ends with MOS-FET dual gate
mixer — single or combined with I/C IF amplifier with
ceramic filters.

Aiso the complete module series for assembling of
Signalmaster Mark 6: Power supply. memomatic opera-
tion unit, I/C stereo-decoder, frontplate and cabinets.
Please send for brochures with all details and tech. data.
Trade and educational enquiries welcome.

Larshot ] LARSEN & HOEDHOLT

N g, RYESGADE 51-53 DK-2100 COPENHAGEN 8. DENMARK

} T htio stRENGTR
{ SCAN, s p3 e
! -

TUNER MODULE

WW—062 FOR FURTHER DETAILS
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ALL IN ONE TEST
SET BY HATFIELD

The Hatfield Milliwatt Test Set 747 gives
laboratory standards of accuracy in one portable
unit powered from internal batteries.

It outdates the need for more than one instrument
or special options to standardise signal levels when
working with-75$2, 134/1400 and 600520hms
circuits. Range from + 1dB to — 1dB is covered on
a scale length of over 4’ on a taut band meter with
full overload protection.

Send for full details of Hatfield Attenuataes
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: @592
South-East Asia: for prompt service and deliveries. contact

Hatfietd Instruments {NZ) Lid . P.O. Box 561. Napier, New Zealand J

WW-—063 FOR FURTHER DETAILS

.lf you want to be

inthe
Kerowy

r-__

t)
about Europes most advanced
electronic equipment in

then place a tick in appropriate box, complete coupcn

and send to SNS Electronics Group, 851 Ringwood Road,

Northbourne, Bournemouth BH11 8LN. We’ll send you

some interesting details by return.

I am interested in: [] Room Status Schemes
Radio & Music Message Waiting
Distribution Systems Indication

DReception/Room D Guestmaster Personal
Bar Services

Intercom Systems
DWakeUp Systems

Name _

Address
Pieasecutitout

WW-—065 FOR FURTHER DETAILS
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Another reason
why Enthovenis

No.1in Solder

"

=

///////’//////’;&’/’/

i

Superspeed solder wire
Enthoven’s Superspeed soldering wire
features an activated-rosin flux core and is
ideal for those applications where a wide
variety of different jobs must be handled with a
single solder.

But dont forget the rest of the Enthoven
range. It gives you a wide choice of high-quality
products developed for use with modern
techniques. It includes Flux Cored Solder Wires,
Solder Pre-forms, Solid Solders, Selective
Fluxes, solder specialities. materials for printed
circuitry and for soldering aluminium.

And behind every Enthoven product stands a
comprehensive advisory service that can solve
your knottiest soldering problems.

Epthoven Solders Limited
Dominion Buildings, South Place

London EC2M 2RE. | [::.
Tel:01-628 8030 Telex: 885737 E r———-

Cables: ENTHOVENLONDONEC2M2RE . |
WW-—064 FOR FURTHER DETAILS
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Come and listen
at the year’s

most exciting
exhibition

Join thousands of Hi-Fi enthusiasts in an
atmosphere that will set your ears tingling
with excitement. The 1973 Audio Festival and
Fair looks like being the best yet— and will run
up to and include Sunday. The intérnational
giants of the Hi-Fi industry will be there -
showing the latest specialist equipment: unit
audio, tape recorders (cassette, cartridge and
reel-to-reel), loudspeakers, tuners,

receivers, amplifiers, radios, tapes and discs.
There will be continuous demonstrations in
specially constructed Audio Studios — and the
Sunday Mirror is giving away £500 worth of
equipment as prizes in exciting competitions.
Don’t miss this great event.

THE 1975
INTERNATIONAL

AUDIO

FESTIUALAND FAIR

Sponsored by the Sunday Mirror

OLYmpln London

Tuesday 23 Octoberto
Sunday 28 October
Weekdays 10 am to 9 pm
Sunday 11 amto 7 pm
Admission 45p

r

Wireless World, September 1973

ImMpIOOMI™ O~-DC-vw OO0CO—MW

BIAS ELECTRONICS

Excellent Performance
High Reliability

Mono or Stereo £

4 track 1" versions

in console, rack mounting
or transportable form.

At very reasonable prices.

Phone or write to

BIAS ELECTRONICS LTD. 01-947 3121

UNIT8 COOMBE TRADING ESTATE
112-120 COOMBE LANE, LONDON SW200BA.

WW—066 FOR FURTHER DETAILS

CONVERTERS

British Made

VOLTAGE to FREQUENCY CONVERTERS

15VF-1  Wide frequency range. floating output, input neg.
18VF-2  pos. input accuracy 0.01% to 0.05%.

15VF-5 Audio range 0.01%, general purpose.

15VF-6 Low cost. general purpose.

15VF-8 High speed.

FREQUENCY to VOLTAGE CONVERTERS

15FV-3  Wide frequency range 0.02% to 0.05%.
15FV-4 Audio range, general purpose.
15FV-4a 0-500 Hz.2% accuracy.

15FV-7 .1%1t0 10 Hz.

TIME to VOLTAGE CONVERTER

15TV-7 Measures voltage free contact closure.

PERIOD to VOLTAGE CONVERTER
15PV-7 Measures interpulse periods.

AUXILIARY MODULES

TELEMETRY AMPLIFIERS Line transmission.
CLOCK MODULES Accurate pulses.

ancom limited devonshire street cheltenham 53861

WW—067 FOR FURTHER DETAILS
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m Audio Connectors

Broadcast pattern jackfields, jackcords,
‘ plugs and jacks

| Quick disconnect microphone connectors
‘ J Amphenol (Tuchel) miniature connectors

L with coupling nut
min—" Hirschmann Banana plugs and test probes
XLR compatible in:-line attenuators and

& reversers

Low cost slider faders by Ruf

Future Film Developments Ltd.
90 Wardour Street,
London W1V 3LE

01- 437 1892/3

.

WW-—068 FOR FURTHER DETAILS

QUARTZ
GRYSTALS ¥\ >{ B

~FAST!

L GATWICK HOUSE, HORLEY, SURREY, ENGLAND
Tel: Horley (02934) 5353 -

Telex: 87116 (Aerocon Horley) ' Cables: Aerocon Telex Horley

WW—069 FOR FURTHER DETAILS
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.ll’ you want to be

in the
kKivay o

I N .
about Europe's most advanced

COMMERCIAL SOUND SYSTEMS

then place a tick in appropriate box, complete coupon
and send to SNS Electronics Group, 851 Ringwood Road,
Northbourne, Bournemouth BH11 8LN. We'll send you
some interesting details by return.

| am interested in: DSpecia//y designed Power Rack &
Console Schemes

Public Address Mixers/
Amplifiers
Crystal controlled Tuners DDistinctive range of specialist
Loudspeakers
DTuner Amplifier Systems

DOther

Radio Microphone Systems

Name

Address

Pleasecutitout

WW—070 FOR FURTHER DETAILS

TAYLOR ARE

Models 250 and 350 Clarity range Vista range Model 55 Models 400 and 500

10mV to 1000V dc (1000 2/V)  10mV to 100V dc 10 mV to 1000V dc (1000 2/V) 10 mV to 1000 V dc 10 mV to 1000 V dc (1000 o/V)
101.A to 30 A dc (1000 2/V) 10uA to 30 A dc (1000 o/V) 101.A to 30 A dc

10V to 1000 V ac (1000 o/V) 10pA to 30 Adc 10V to 1000 V ac (1000 o/V) 10uA to 30 A dc 10V to 1000 V ac (1000 o/V)
50uAto 50 mA ac (to 50 A 10V to 1000 V ac (1000 o/V) 50uA to 50 mA ac (to 50 A 10V to 1000 V ac (1000 /V) 50uA to 50 mA ac (to 50 A
with external transformer) 50uA to 50 mA ac (to 50 A with external transformer) 50uA to 50 mA ac (to 50 A with external transformer)

with external transformer)

with external transformer)

Pl =
i";‘;ic % |
PP ... S — ol ool MICROAMPERES

Edgewise range (typical) Fyneline standard range Fyheline Pictureframe Fyneline Wide angle range Model 45
50 mV to 400 V dc (1000 /V) 10 mV to 1060 V dc (1000 2/V)  Window range 500 mV to 1000 V dc (1000 2/V) 10 mV to 1000V dc (1000 2/V)
501.A to 500 mA dc 101A to 30A dc 10 mV to 1000 V dc (1000 2/V)  500uA to 50 mA dc 10Ato 30 Adc
10V to 400 V ac (1000 ©/V) 10V to 1000 V ac (1000 o/V) 10Ato 30 Adc 10V to 1000 V ac (1000 /V) 10V to 1000 V ac (1000 2/V)
50uA to 5 mA ac 50uA to 50 mA ac (to 50 A 10V to 1000 V ac (1000 o/V) 500u.A to 50 mA ac 50uA to 50 mA ac (to 50 A

with external transformer) 50u.A to 50 mA ac (to 50 A with external transformer)

with external transformer)

Sensitivities above 1000 qa/V available on application.

And there are many more.Sowhy not write for the Taylor Panel Meter Catalogue.
%ﬁ Thorn Measurement Contro! and Automation Division. Taylor Electrical Instruments Ltd, Archcliffe Rd, Dover, Kent CT17 9EN. Tel: Dover (STD 0304) 20262‘”

WW—071 FOR FURTHER DETAILS
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How versatile

7 can answer
% that...

%

%,
%

can an
amplifier
e?

e Precision ac Ampiifier 9452

e © ®

¢ & 0

(© )~

S
L ' e

The radically high performance of our Brookdeal 9452 opens up
wide new areas of amplifier capability .

Superb low-noise input even at low frequencies, enables the
9452 to span a wide spectrum of low-level signal applications.

Outstandingly low distortion to a typical non-linearity of
0.001% makes this the ideal preamplifier for many test systems.
Fast overload recovery typically <10ps for recovery from 40dB
overload makes 9452 the choice for systems where large overload
signals can occur

Bandwidth covers 1THz to 1 MHz with selectable frequency
response. Variable gain control, with 1% accuracy, 19dB to
100dB. But get the full data and you’!l see just how versatile an
amplifier can be !

Brookdeal Electronics Limited. Market Street, Bracknell, Berks.

An &EG;G Company  Telephone: 0344-23931 Telex: 847164

ORTEC
Brookdeal

WW-—072 FOR FURTHER DETAILS

CBS SQ* FOUR CHANNEL DECODER NOW USED IN THE

*Regd. CBS inc.

P. E. RONDO

A complete kit for the home constructor that can be built in under an hour with just a soldering iron and a pair of cutters. Just pop the components

into the positions clearly marked on the fibre glass board, crop and solder.

You then have the identical decoder board used in the P.E. RONDO Quadraphonic Sound System Kit as described in PRACTICAL ELECTRONICS.
£8.00 post free, including licence fee to CBS + 80p V.A.T. complete with lucid instructions.

ANNOUNCEMENT

WE WILL BE PROVIDING COMPLETE KITS OF EACH PART OF THE P. E.
RONDO AS THEY APPEAR EACH MONTH IN PRACTICAL ELECTRONICS.

Trade enquiries welcomed

PHASE LOCKED LOOP STEREO DECODER

(as in Wireless World, July 1972)
Another complete kit that takes about 30 minutes to build. No alignment problems and coils to adjust. Just four simple steps to obtain perfect stereo

from your mono tuner.

(1) Connect decoder to your tuner, possibly disconnecting one or two de-emphasis components.
(2) Provide 10 to 16 volts D.C. either from your tuner or a separate power supply.

(3) Tune to a stereo broadcast.

(4) Turn a “preset” resistor until the stereo beacon lights up. You then have stereo radio.

£3.40 posc free + 34p V.AT.

: (Beacon 34p + 4p V.A.T.)
Built andrested £4,40 posciree + 44pV.AT.
Comprehensive instructions provided.

P Rl I

SONAX ELECTRONICS

SPENCER HOUSE,
BRETTENHAM ROAD, EDMONTON,
LONDON, N.I8.

Tel.: 01-807 5544 01-807 5999

=} i Built and tested

d CBS SQ * decoder for the P. E. RONDO

O Phase locked loop decoder

| enclose chequefpostal order for £.........coviiiiiiiiiiinnaeanns

| Please send me:

(BLOCK CAPITALS PLEASE)

WW—9073 FOR FURTHER DETAILS
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Kego Bose @ If youwantto be

lnitck CLEW 'n the

DIACROM
N SN el e
about the UK's

SPATULA
most Comprehensive Range of

i
PLANNED COMMUNICATION SYSTEMS

- Manufactured in France
British Patents applied for
e then place a tick in appropriate box, complete coupon
2. Blades are treated with hard chrome to reinforce the setting of the diamond grains. tG 2 J
obviate loosening or breakaway during use. This process also prevents clogging of the and send to SNS Electronics GI'OUD, 851 R'ngOOd Road,
Northbourne, Bournemouth BH11 8LN. We'll send you

diamonded surface by residues resulting from usa.
I some interesting details by return. / am interested in:

No other cleaner has all these advantages:—
1. Only 100% pure. natural diamond grains are ulilised.

w

. All diamonded blades are rectified to ensure an absolutely smooth surface by =liminating ) ) N .
diamond grains which may rise above the surface. This eliminates ail excessive Executive Direct Speech Automatic Dial
Intarcom Systems Telephone Systems

scratching during use.
D Heavy Duty and Industrial Staff Location and Pocket

4. All diamond grains are rigidly calibrated to ensure & perfectly uniform grain size of either

200. 300 or 400. Direct Speech Systems Paging Schemes
5. The chrome gives a very weak co-efficient of friction and the rigidity of the nylen handie is Push Button teiephones DPubI ic Address Paglng Systems
calculated to permit proper utilisation and yet pliant enough to avoid undue pressures on d Kk -
highly delicate relays. and pocket paging D Other......ccoeeevemiicciciinannnnes
® Grain size 200. thickness 55/100 mm.. hoth faces diamonded. For quick cleaning of industrial
relays and switching equipment. etc Na me
® Grain size 300, thickness 55/100mm.. both faces diamonded. For smaller equipments. like tele-
phone relays. computer relays. etc.
® Grain size 400, thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny contacts. Add ress —
Two close contacts facing each other can be ndividually cieaned. because oniy one jace
of the spatula is abrasive

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (DISTRIBUTORS) LTD
81 Piccadilly, London W1V OHL. Phone: 01-629 9556 -
As supplied to the M.O.D., U.K.A.E.A., C.E.G.B. British Rail and other Public Authorities;

also major industrial and electronic users throughout the United Kingdom.

Pieasecutitout
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From Goldring. .
A new range of cartridges thataskarecord
some searching questions.

In every record there is stored a specific retaining the true transparency of sound and the
amount of reproduction capability. true transduction techniques of earlier designs.

And the purpose of any good cartridge is to The small low-mass diamond point which is
release this potential to the fullest possible extent. mounted on a new type of specially polished

Now from Goldring comes a new range of lightweight aluminium tube, combined with the
cartridges that subject a record to a more new visco-elastic material used for the pivot pad,
searching inquisition than ever before. makes for greater tracking ability.

The new 820 series. A special ‘tie-wire’ minimises fore and aft

In this series a whole range of new advances stylus movement, reducing non-linear distortion
are introduced in materials and design, whilst to a minimum.

550 —— There are three models in the range. The 820
D 5 B emfone 1 khizamy. Separation @ 1 kHz:25d8, with spherical stylus, and the 820 E and 820
Recommended playing weight. 1:25 grammes. Super E, both with bi-radial styli. Write for details.
Sty/ysp/trad/us:'0003 x -0007". Frequency range: 10 Hz-25 kHz. The 820 series is capab|e of making the most

of all that good records can offer now. And will
keep pace with new developments as technical
standards of recording continue to improve.

The new 820 series
The experts cartridge by Goldring @

Goldring Limited, 10 Baytord Street, Hackney, London E8 3SE. Telephone: 01-985 1152,
WW—076 FOR FURTHER DETAILS
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REALISM IN SOUND FOR
THE HOME CONSTRUCTOR

During the past 10 years, loudspeaker technology has
advanced to a degree that it is no longer possible for the
amateur to design and build a loudspeaker which matches the
performance of a high quality commercial product. At one
time, building a loudspeaker was simply putting a full range
drive unit in a box of suitable size and shape. By present-day
standards, a full range loudspeaker drive unit can no longer be
considered in the high fidelity class.

The high fidelity loudspeaker started with the introduction of
two-way systems, comprising bass and high-frequency drivers,
and a simple frequency-dividing network. The dividing net-
work was generally a coil in series with the bass driver, and
a capacitor in series with the high-frequency driver. Although
little attempt was made to ensure crossover at the best point in
the frequency range, or the integration in respect of sensitivity,
this was a considerable improvement over most single drive
unit loudspeakers. It became apparent later, however, that the
weaknesses of the single drive unit loudspeaker were still
inherent to a degree in the two-unit system in respect of
adequate frequency coverage. The relatively large and heavy
diaphragm required for satisfactory bass response produces a
poor performance above 1 kHz, and a high-frequency unit
designed to have a satisfactory response to 15/20kHz is
unsatisfactory below 3kHz. Most large bass drivers have a
high-frequency resonance between 1kHz and 2kHz. The
low-frequency resonance of high-frequency drivers is between
1kHz and 3kHz. These resonances produce transient coloura-
tion and an irregular response characteristic in the most
important part of the total frequency spectrum. Optimum
performance requirements thus necessitate the use of three or
more drive units together with a sophisticated frequency
dividing and integrating networks.

At the time of the introduction of multi-unit systems (be-
tween 1960 and 1965) drive unit design had not developed
sufficiently to make it possible to produce a loudspeaker
system covering the whole frequency range from 40Hz to
20kHz with a satisfactory angle of radiation using three drive
units, and four-unit systems were common. Frequency cross-
over points were approximately 500Hz, 4kHz and 10kHz.
With the introduction of the dome high-frequency driver and
improvements in the mid-range driver, it is now possible to
produce a three-unit system having a better performance than
the four-unit system; using crossover frequencies of approxi-
mately 500Hz and 5kHz.

Drive unit design has now reached a very advanced state.
The response characteristic obtainable is virtually flat over the
desired range, in that the small variations, as measured, can-
not be detected by any form of listening test. The greatest
advance in recent years, however, has been the elimination
of transient colouration due to standing waves on the
diaphragm. Recent drivers have been designed on the
concept of a transmission line to ensure perfect matching from
the driving force at the coil to the terminating surround,
thereby eliminating the source of termination reflections.

Recent further research by Arthur Radford has shown that
the colouration which still exists in the finest forward facing
(90° angle radiation) loudspeakers is due to standing wave
generation between the radiation boundaries. It can be
demonstrated that transient colouration is a function of the
radiation angle at mid- and high-frequencies, and the wider
the radiation angle the greater is the realism.

Components and designs are available for constructing
loudspeakers from a small forward radiating loudspeaker to a
360° direct radiating (4 high-frequency drivers, 4 mid-range
drivers, and 2-12" bass drivers coupled to an acoustic line)
system.

You can now build a complete loudspeaker of your own
styling which will outperform any commercial loudspeaker
within its classification. Write for further details to:— Dept.
W.W.

RADFORD ACOUSTICS LTD
Bristol BS3 2HZ

WW—077 FOR FURTHER DETAILS

AUDIO
EQUIPMENT

SOUND MIXERS
for

ALL TYPES OF

INSTALLATIONS

SOUND MODULES
full
Range Available

Telephone or Write
for
Further Details

CRYSLON ELECTRONICS LIMITED.

ROTHER STREET, STRATFORD-UPON-AVON. WARWICKS.
TEL: STRATFORD-UPON-AVON 4797.

WW—078 FOR FURTHER DETAILS

Transit
Damage
cost you?

In damaged goods. In doubled
delivery charges. It need not cost
you a penny. Because it needn’t
happen. PROTECTOMUFFS
are tough, padded, weather-
proof, dustproof. They are
tailored to fit your product.
Slipped on in seconds by un
skilled staff, they provide all the
packing required. And because

they are re-useable again and again and again. packing costs
become a non-recurring item. Be like Hoover, Ferranti, Rediffusion

— use Protectomuffs and show your customers you care.

- PRI

TRADE MARK

To JOHN EDGINGTON & CO. LTD.
47 0ld Woolwich Road, Greenwich, London SE10 9PU {01-858 7014-6)

|
|
|
I
I
: Send me details of Protectomuffs
I
I
|
|
|
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Purpoke-built servo and actuator

system

‘.

¢ Q Control Amplifier
Low . Typical precision gears

Inertia DC motor

i

McLennan have considerable
experience in the solution

of actuator and servo
problems using synchronous,
stepping and D.C. motor
techniques as well as solonoid
-powered types. An important
facet of our skill lies in
purpose-designing around standard
components for speed and economy
of building.

The illustration shows a selection of
modules from the Mclennan standard
range which are available as individual
items or can be supplied engineered to
custom-built systems.

Such a system could be complete in itseif or
form part of your own design.
Typical examplesinciude:

Camera positioning: Plotting Devices:
Self-steering Systems: Sig-
nal-seeking Aerial Drives:
Professional Tape Drives:
Automated Production
Lines.

Stimulation of output
position or velocity may

be by optical, radio,
electrical, mechanical,
pneumatic or hydraulic

signals.

s using standard components

Gearhead with
integrat feed-back Potentiometer

rowerunto - McLennan Engineering Ltd

feed up to 3 Servos

Control Systems and Components

Kings Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8.

WW—080 FOR FURTHER DETAILS

METER PROBLEMS?

A very wide range of modern design
instruments is available for 10{14
days® delivery.

Full Information from:

HARRIS ELECTRONICS (London)

138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937

WW-—081 FOR FURTHER DETAILS

Each
£9-00
including PP +VAT

Discounts for
quantity

for logic
Circuits

% High-Low Level Probe
(2-colour indication)

% Uses L.E.D.

% Reverse Pole Protected

% Very fast response

% 50 nano seconds

% Upto 12 MHz

@ o
[ @ E Associates Ltd.
Cricketfield Lane,
Bishop’s Stortford, Herts.
Telephone: 0279-56347 Telex: 81675 JAYLAMPS STORT
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The Septermber issue of Practical Hectronics
NOW ON salle iINfroduces you fothe —

u@ sysfern

Quadraphonics Par Excellence
Which gives you:-

4 x 20 watt power amplifier

The PE RONDO is a total system incorporating
the very latest semiconductor technology. It will
be described with all constructional details in a
series of articles starting in September.

The receiver incorporates varicap FM tuning with
i.c.i.f. amplifiers, gquadrature detector and phase-

High quality preamplifier and control system with wide dynamic range
AM[FM receiver of advanced design
CBS/SQ Quadraphonic decoder

unique new phase-locked loop synchrodyne Am
mono tumer. Optional i.c. matrix decoders will
be described including cBs/sa and the logic en-
hanced version, together with others as they
become available.

Indeed, the very latest front/back, wave matching

locked loop stereo decoder together with a and variable blend logic—will be described in full.

PRACTICAL

Place aregular order with your newsagent.

TPA SERIES-D

integrated circuit
power amplifier

TPA 50 - D Specification

Power Output 100 watts rms into 4 ohms

65 watts rms into’ 15 ohms

Freq Respcnse

Total harmonic

distortion

Input sensitivity

Noise
Rise time
Price

+0.1dB 20Hz to 20KHz into
15 ohms. -1dB at 150Kz

Less than 0-04% at all levels up to
50 watts rms'into 15 ohms

0dB to 100mV
-100dB

2 u seconds
£53 plus V.AT.

100V Line {C.T.) and balanced inputs available.
For full technical information contact:

H||H ELECTRONIC

CAMBRIDGE ROAD; MILTON, CAMBS
TELEPHONE CAMBRIDGE 65945/6/7
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We dvdn't name our
company Hy-Q for
nothmg! Our name is
self evident to
electronic engineers
O course it
means high quality
too, and that's what
we a° Hy-Q
Electronics offer

Backed by a
continuous research
and development
program, we are now
the largest
manufacturers in the
Southern
Hemisphere of low
and high frequency
crystal units
encapsulated in
giass. solder seal

P O Box 256
Franksion
Victoria. 3199

stralia
Phone, 783 9611
Telex: 31630
Cables:HYQUE
Meibourne

and cold-weld
holders. Our range of
products includes
both discrete
component crystat
filters and monolithic
crystal filters for most
communication
applications.

QOscillators with
output frequencies
from 0 1 Hz through
to 250 MMz are
available from our
standard range We
offer applications
engineenng advice
on any of the above
progucts. Yoy name
we've got i,

HJ}- Q Etecfronics

PO Box29.

Pasir Panjang
Singapore. 5

Phone: 636477
Cables: HYQUESING
Telex: RS21427
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take good care of
your contacts with

HEGTROLUBE

[J Contact Lubricants
[] Contact Cleaning Strips
] Preclene

Also Silicone Grease. F-eezer,
Printed Circuit Lacquer

Electrolube Ltd. Slough, Bucks, England.
Tel: Slough (STD 0753) 25574
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W.H.M.

WOW AND
FLUTTER
METER
(R.M.S.)
MODEL Il
MK. I

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD
WDI 4AL. TEL: 38757

a49

e ' 4. S
. -
\1 g S Kit comprises EVERYTHING
"‘ Case. cables, cotl connectors, %}
Siicon grease. fr',‘:
8 page nsruction leaflet. ?’{ -

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.
o Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. o Contact breaker
burn eliminated. e Purer exhaust gas emission.
A new development from the manufacturers of Gunton 1gnition Price: £9.35 inc
VAT and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.56 inc. V.A.T. and postage. GUARANTEED 5 YEARS.
ORDER NOW-—sand P.O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. WW9
82 Bath St., Walsall WS1 3DE. Phone: 33652
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CHECKMATE PROFESSIONAL
CROSSHATCH GENERATOR

The unique test card edge enables the completely accurate alignment
of colour and monochrome receivers without the need of a broadcast
test pattern. The crystal derived patterns and waveforms make exten-
sive use of digital i.c. logic. The stable and reliable 625 line high
resolution patterns are crosshatch dot and white field. full 2:1 interlace
with complete synchronising and blanking waveforms. Continuous
tuning over all channels in each band B.N.C. video outputs into 75
ohms available for CCTV use on all models.

Model CCH-1 UHF Bands IV & V £69.00

Model CCH-V VHF Band 1 £70.00
Model CCH-V2 VHF Band 11 £70.00
Model CCH-V3 VHF Band 111 £70.00

U.K. Customers add VAT. Overseas Customers CIF at cost.

Send for further information from the sole agents:

MANOR ENGINEERING,

The School House, Crookham Cammon,
Newbury, RG15 8EJ, England.
Telephone: Headley 487.
Telegrams: MANORENG, NEWBURY.

2
EP1, EP2 (RED) EEP

EP51, EP52 (GREEN)~=

Seven Segment

Numeric Displays lH t]
EP1, EP2 for RED

EP1 Red EP2 Red
Numeric Overflow one
Display & polarity

epsy, EPs2 || |
fOI’ GREEN EP51 Green EP52 Green

Numeric Overflow one

Display & polarity
PRICES (EACH)
Type 1-24 25-99 100 up
EP1 £3.55 £2.55 £2.24
EP2 £3.45 £2.50 £2.24
EP51 £5.40 £5.04 £4.68
EPG2 £5.40 £5.04 £4.68

RaSTRaA ELECTRONICS LTD.

275-281 King Street- Hammersmith - London W6 GNF - Tel. 01-748 3143/2960 - Telex 24443
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CH 24
DUAL TRACE AWLg

OLightweignt CI50MHz banawidth at 5mv/div
CHmvidiv at BMHZz 3% accuracy [IMixed sweep
[ICalibrated sweep delay [1Gated trigger
Bright 8x10cm display

A new Dual Trace, 50MHz
Portable Oscilloscope for £420

{Exclusive of VAT)

Yes indeed! A 50MHz duai-trace  value when compared with 15kV, and dual-trace operation in
instrument costing you only £420.  similar 50 MHz instruments. alternate and chopped modes
And it's portable too — the light- The outstanding specification of with 5mV/div all the way up to
weight, comfortable-to-carry. the D75 includes a wide-range 50MHz.

take-it-anywhere kind of portable. dual timebase incorporating sweep  Write or telephone now for the
Developed by engineers for intensifying, delaying. mixed specification and a demonstration,
engineers this newcomer from sweep and single-shot facilities, and prove for yourself that the
Telequipment offers unprecedented an 8 x 10cm CRT operating at D75 is the oscilloscope for you.

Tektronix U.K. Ltd.
Beaverton House, P.O. Box 69,
Harpenden, Herts.

¢ i @i Telephone: Harpenden 61251
TELEQ”'PME”E Telex: 25559
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Sixty-third year of publication

WirelessWorld

Homodyne receiver
Total communications

Sepiember 1973 20

3 % A3 “‘4
I 1 8 v 5 8 v ¢°V
This month’s cover picture shows the
inspection of colour phosphor dots on
the faceplate of a Chromacolour television
tube made by the Zenith Radio Corpora-
tion, U.S.A.

In our next issue
(publication date September 17)

Digital voltmeter. A 3J-digit, dual-slope inte-
grating voltmeter for alternating and direct
voltage, with a sensitivity of 200mV full-scale.
Uses filament-type seven-segment displays.

Multi-channel remote control. Uses logic devices
to achieve proportional control of up to nine
remote servos by means of a time-division
multiplex link.

ibpa
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Managing Director: George Fowkes
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Publisher: Gordon Henderson
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There are at least three reasons
for this.

First, thisisan EEV tubeand EEV
isone of the biggest tube makers
in the world. When you replace with
EEV, you know you are getting a tube
that you candepend on.

Second, EEV tubesare very
competitively priced. '

Third, you'll find you get more
than a good tube from EEV.Our service
is quick, efficient, informed. We go to
endless trouble to keep our customers
out of trouble.

Ask any EEV customer, or try us
for yourself. Write for details, or if you
have a specific problem ’phone usat
Chelmsford and ask for extension 428.

LAP 63

REPLACE WITH CARE,

REPLACE WITH ONE OF OURS.

Ours Theirs Anode Output | Anode Frequency |Filament ratings
dissipation| power | voltage (MHz)
max. (kW) [ (kW) max. (kW) (V) (A)
4CX1000A 4CX1000A
4CX1000K { 4CX1000K (ES 22 ) B2 W10 g9 2
4CX1500B 4CX15008B 1.5 2.7 3.0 30 6.0 9.0
4CX5000A
4CX5000A cV8295 5.0 16 7.5 30/110 E&5 [Eb
4CX10,000D
4CX10,000D CV6184 10 16 7.5 30/110 785 WS
4CX15,000A 4CX15,000A | 15 36.5 10 110 6.3 160
4CX35,000C
4CX35,000C CcV11107 35 82 20 30 10 300
CVva343 i
BR1161 RS726 35 100 14 10/30 11 155
|
- — +
Ours Theirs Anode Output | Anode Frequency| Filamentratings
dissipation| power | voltage (MHz)
max. (kW) | (kW) max. (kW) (V) (A)
CY1172 RS2002V 150 220 15 30 21 350
BW1184 YD1202 80 120 144 30 12.2 255
BW1185 YD1212 120 240 16.8 30 12.6 380
BY1161 RS826 60 120 14 10/30 I 11 155

EEV AND M-OV KNOW HOW.

ENGLISH ELECTRIC VALVE CO LTD, Chelmsford, Essex, England CM1 2QU. Tel: 0245 61777. Telex: 99103. Grams: Enelectico Cheimsford. .QG.C. E
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Wireless World

Electronics on the factory floor

The purpose of Richard Graham’s series of articles “Industrial Electronics” is, as
the author has stated, to exemplify the possibilities of electronics in industry. To
quote from his first article in the March issue, “. . . modern, solid-state electronics
has improved on processes in use a few years ago by virtue of its incredible speed,
reliability, low power consumption, small size and, in most cases, improved accuracy”.
Readers interested in the techniques used to obtain particular improvements may
not be aware that there is a strong commercial force behind most of this technology
— the need for greater productivity. In most cases the cost of the electronic equip-
ment must be justified by the reduction in manufacturing costs obtained bv its use.

Productivity is a measure of production efficiency — of a country, an industry,
a factory, a process or a machine. Because it is a measure of efficiency it is expressed
as an output/input ratio. The best known example is labour productivity, where the
input is measured in units of labour and the output in units of product value (that
is, money). Here industrial electronics can help to increase the output/input ratio
by a straightforward reduction of the labour input, either in number of workers or
in the proportion of skilled, highly paid workers. Or electronics can help by reducing
the requirement for middle management workers, by simplifying and making more
predictable the processes involved — e.g. by data acquisition and processing.

Labour productivity seems to get most attention because in the highly developed
countries labour is a relatively costly factor of production. Also it is an emotive term
carrying suggestions of labour saving, redundancy, Luddism and disputes between
managements and employees. Less well known is productivity of capital — measured
as a ratio of product output to capital input — which shows the efficiency of utilization
of capital investment. Here electronics helps by providing control and programming
systems, automatic handling and feeding devices, or other techniques which reduce
the idle time of machinery or allow industrial plant to operate at higher speeds.
It can also help to reduce expenditure on stocks and factory floor area by providing
automatic equipment to give faster and more continuous production and therefore
reduce work in progress and requirements for large stocks. In addition factory space
can be saved by reduction of the areas normally needed for operators.

There is a third type of productivity, which shows the efficiency of materials
utilization and is measured as a ratio of product output to materials input. Electronic
techniques can help to reduce materials requirements and wastage in processing by
providing automatic programming, inspection and quality control techniques which
result in more uniform product quality, fewer rejects or less scrap; hence there is
a smaller materials input to obtain a required volume of output product within
specification. Electronic inspection or measuring instruments that will determine
quantities faster and more accurately than can human operators will reduce the
product quantity that normally has to be given away to ensure that goods have
guaranteed weight or volume.

With all these possibilities it is sad that electronics has been so much mistrusted
on the factory floor. This attitude is gradually changing, but there are many prejudices
and traditional policies in the organization of industry still to be overcome.
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A Homodyne

by J. W. Herbert*

The purpose of this. article is to bring
to the attention of the home constructor
an as yet rather uncommon reception
technique for a.m. signals which has sig-
nificant potential for enhancing the
performance of most receivers be they for
short wave or Dbroadcast listening.

The problems of a.m. reception
The most common a.m. receiver circuit

is the superheterodyne wherein the
incoming signal is converted to some inter-
mediate frequency before detection.

Detection is usually by means of a diode-
rectifier circuit which follows the if.
stages. Other simpler receiver circuits are
available to us however and these are
shown in block form in Fig. 1 together
with the superheterodyne.

The simplest of these receivers is the
so called “crystal set”. This name is a
carry over from the early days of radio
and as can be seen in Fig. 1 consists of
an input tuned circuit feeding a diode

" Department  of Electronic  Engineering, Central

Institute of Technology, Petone, N. Z.

tuned circuit detector

Recelver

detector. The rectified a.m. signal is
filtered to remove any radio frequency
component and the output passed on to
the audio amplifier. Such a receiver is not
very sensitive or selective but these
characteristics can be greatly improved
through the use of tuned radio frequency
(t.r.f) stages ahead of the detector. Such
a tr.f. receiver, as it is known, is quite
useful but reception is still limited by the
selectivity characteristic and the additional
amplification causes overload problems in
the presence of strong stations on adjacent
frequencies. In an attempt to overcome
these problems (amongst others) the
superhet receiver was employed. Through
the use of a converter stage the desired
signal is relocated in frequency to become
what is known as the intermediate
frequency. In the if. channel, through
multiple stages, as much amplification and
selectivity as desired can be provided and
furthermore, this characteristic is applied
to all signals tuned. In the days when
this receiver was first developed, the
process of frequency converting was some-
times termed “heterodyning” and in order
to obtain great selectivity the i.f. was often

=3
i .L >
- % (a)
.t
L L J c:noplcilﬁer
tuned r.f. amplifier
- —— .
A
3 —
to at. (b)

Z
variable variable
bandpass bandpass — detector
/fllter filter e
/

amplifier

.|||_]

(c)

i.f. amplitier
—

converter
A
Y B ™
\/ oscillator
I r
— variable] it
bandpass —-
p— filter
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. 1 it
mixer = fijter filter [— detector amplifier
/ _..

—
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Fig. 1. Broadcast receiver detector and demodulator systems.
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located at very low radio frequencies.

The superhet is by far the most common
receiver configuration, particularly for
telecommunications but like most systems
exhibits its own peculiar set of dis-
advantages. These are significant when
optimum reception of broadcast musical
programmes is required by the audiophile.
Bearing in mind the orders of audio
frequency response, distortion and noise
factors required in present day audio
systems, the prime disadvantages of the
superhet tuner may be summarized as
follows.
® The superhet is the most complex
receiver employing a number of separate
stages (typically five), each with a separate
role in the signal processing and in-
corporating multiple tuned circuits that
must be aligned critically. Some of these
are required to “track” each other as the
receiver is tuned from station to station.
This point alone makes the superhet the
most expensive type of receiver.
® For optimum reception of programme,
the receiver bandpass should be “flat” for
10kHz above and below the desired
station carrier frequency as audio fre-
quencies up to 10kHz are broadcast. If
the receiver selectivity characteristic is
such that the bandpass is less than 20kHz
the treble frequencies broadcast will be
lost in the receiver and/or the audio re-
sponse will not be “flat”. Bandpass
restrictions usually occur in the selective
if. and r.f. stages. Although this problem
can be met with special block filtering
in the i.f. and tracking bandpass couplers
in the r.f. stages, the complexity, alignment
and costs are very high. These techniques
are therefore restricted to the most
expensive tuners.
® The superhet generally employs a
diode-rectifier type of detector stage (as
does the crystal-set and tr.f. receiver).
There are two main reasons for this:

(i) itis simple and inexpensive,

(i) the d.c. component in the output can
be employed for automatic volume
control purposes to stabilize receiver
gain as station signal strengths vary.
A prime disadvantage of this detector
circuit is the high levels of harmonic
distortion and intermodulation
distortion it introduces to the
recovered audio signal. For average
levels of modulation percentage the
diode introduces total harmonic distor-
tion (t.h.d.) of typically 3% and at high
modulation percentages 10% t.h.d. is
not uncommon. These figures are
based on valve receivers and are taken
from reference 1. In order to reduce
the diode detector t.h.d. the applied
signal levels must have a large
amplitude so that they operate mainly
on the “linear” portion of the diode
characteristic curve. Voltages up to 20
volts peak are not uncommon from the
valve type if. but in the receivers of
today valves are an exception.
Transistorized stages, because of their
much lower working voltages and
circuit impedances, supply the detector
diode with a signal that is restricted
largely to the very non-linear diode
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“turn-on” characteristic. This com-
parison is illustrated in Fig. 2 and
results in generally higher levels of
t.h.d. in the receiver.

It would appear then that the superhet
has very real design problems when
employed as a broadcast tuner. To the
audiophile, probably the most noticeable
deficiency is the restricted audio band-
width followed by distortion and noise.
A typical r.f. stage in a tuner with input
and output tuned circuits will be suf-
ficiently selective to cut the outer limits
of the broadcast stations’ sidebands
significantly (i.e. the passband is much less
than 20kHz). By the time the if. channel
has passed the signal, further degradation
can be expected. In a typical broadcast
tuner the overall passband is about 8 to
10kHz total giving audio output up to
about 5kHz before severe treble roll-off.

These facts may help explain why some
component retail stores still offer crystal
set and simple t.r.f. tuners as an accessory.
Due to their broad tuning characteristic
(i.e. poor selectivity) they offer a generally
noticeable improvement in reception
quality primarily due to their ability to
recover most of the audio spectrum
broadcast. Their effectiveness is limited
however by the signal detection circuits
they employ.

Envelope detection of a.m. signals Any
amplitude modulated carrier wave has a
“modulation envelope” which corresponds
to the original modulating (i.e. audio)
signal. Fig. 2 illustrates the action of a
typical diode-rectifier type detector and it
can be seen that the rectified output signal
consists largely of the original envelope
waveform — hence the general title of
envelope detector for this system. It should
be realized that the principle of envelope
detection applies to a host of other detector
circuits such as grid-leak, class B, infinite
impedance, etc. Now since the envelope
detector output is dependent upon the
amplitude only of the incoming r.f. signal,
there is no differentiation between the
frequencies in the input signal be they
desired or undesired (i.e. adjacent channel)
frequencies. This can be illustrated with
the example of a t.r.f. type receiver tuning
into a 600kHz station. Due to the
(purposeful) poor selectivity the passband
response is still good 30kHz away where
another station is broadcasting on
570kHz. The two signals are therefore
impressed on the rectifier circuit, their
amplitude variations causing a change in
diode output current, both modulations
being passed on to the audio stages. It
can be seen that the only way to reject
the undesired and interfering 570kHz
signal is to tune it out with greater
selectivity. Assuming both signals were of
same strength in the receiving antenna,
in order to suppress the 570kHz signal
by 40dB, two tuned circuits would be
required with a working Q of about 100
each. The extent of the sideband cutting
on the desired signal would be such that
recovered audio frequencies at 3kHz
would be suppressed by at least 6dB,
rendering the receiver useless for musical
programmes. Obviously then, receiver

FORWARD
CURRENT
o

linear

region\ 1
“detected
. envelope
non-linear
region .
b
a >
T T FORWARD
— VOLTAGE
—>

r.f. waveform

Fig. 2. Diode detector characteristics
and operation.

design using envelope detection must be
compromised between achieving adequate
selectivity and suppression of adjacent
channel interference on one hand, and
overall passband response for acceptable
programme fidelity on the other.

Product detection of signals — the
“synchrodyne” In search of a better “com-
promise” an engineer, D. G. Tucker
produced a novel solution to the problem
with his “synchrodyne” receiver in 1947.
Tucker pointed out that if a broadcast
signal is fed into a conventional superhet
receiver in  which the local oscillator
feeding the converter stage is arranged to
run at the same frequency as the incoming
carrier, all of the side frequencies or side-
bands associated with the signal carrier
would appear as audio “beat-notes” in the
converter output. This = output then
replaces the usual i.f. and in fact becomes
the recovered audio signal. It is important
to realize that in this case the incoming
signal has not been detected as outlined
previously, but rather has become dis-
placed in the frequency spectrum to make
it audible. Many readers will realize that
this is the function of a so-called product
demodulator in which the output signal

417

is a mathematical product of the incoming
signal and local oscillator multiplied
together through the action of the con-
verter stage. Let us take the previous
example of the two broadcast stations on
600kHz and 570kHz and see how they
are processed by this type of receiver.
Once again the 600kHz signal is tuned
in and because of poor selectivity, the
570kHz signal is also presented to the
product demodulator. The local oscillator
mixes with the incoming signal and any
differences in frequencies appear as “beat-
notes” at the output. The normal side-
band components contain modulating

frequencies extending up to + 10kHz
either side of the station carrier
which has been tuned to zero-beat.

The * signs represent the upper and lower
sidebands both containing the modulation,
but due to the operation of the product
demodulator these two components appear
as two audio signals in phase at the output.
Thus they reinforce each other in the form
of a single audio signal. Of interest
however, is the presence of the 570kHz
interfering signal. Assuming its bandwidth
is also + 10kHz the lower frequency limit
is 560kHz, the upper 580kHz. Since the
receiver local oscillator is tuned to
600kHz, the interfering signal com-
ponents will beat out with a frequency
displacement locating them in the audio
spectrum 20kHz to 40kHz. The inter-
fering carrier would appear midway as a
30kHz whistle. The human ear cannot
hear audio frequencies this high and
furthermore it is easy to electronically
filter the undesired frequencies, the
interfering signal then, although present
in the output, is inaudible.

With such a technique, receiver tuned
circuit selectivity can obviously be
reduced to prevent sideband cutting
without fear of adjacent station modu-
lations appearing as interference in the
recovered audio signal. A second major
advantage of the product demodulator is
that since it is used to displace fre-
quencies only, it introduces little distortion
to the broadcast signal. Typical values are
about 1% t.h.d. which is far less than the
previously discussed envelope detector
characteristic.

Unfortunately this receiver has several
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problems which have largely precluded its
use on a domestic basis. The prime objec-
tion is that in order to recover the audio
free of phase distortion it is important
that the local oscillator be not only
synchronized to the station carrier but
must also be in phase with it. Tucker
(and others), have developed circuits which
give synchronization, but for reliable
operation the circuits are more complex
and critical than the rest of the receiver
and in a way destroy the apparent sim-
plicity of the system. Another problem is
the inconvenience of tuning a receiver that
gives a piercing audio whistle as it is
moved from station to station, although
complex muting circuits have been
devised. We can see however, that the
synchronous-heterodyne or “synchrodyne”
is an obvious title for this receiver. Despite
its limitations the synchrodyne is used
primarily by broadcasting stations as a
high quality “off-air”” monitor receiver and
anyone who has heard one operating will
testify favourably to its capabilities in this
application.

In more recent times electronic tech-
nology has grown very rapidly and many
new circuits and applications have
appeared within the framework of modern
telecommunications systems. Two signal
detection systems with common features
that have appeared are the synchronous
demodulator and the coincidence detector.
In these, suitable circuitry provides for
a product demodulator in which the local

oscillator source is derived by extracting
the incoming signal carrier only. The
complexity of this arrangement is largely
overcome through the use of integrated
circuitry. In applying this concept to the
synchrodyne type receiver it can be seen
that employing a local oscillator is rather
pointless as there is a perfect oscillator
source in the received carrier wave. The
problem is that it is amplitude modulated
and of insufficient strength to use directly.
If, however, it can be amplified and the
a.m. stripped off, we have the ideal local
oscillator source for product demodulation
with the following features; it is inherently
synchronized and phased to any station
tuned in; no whistle or heterodyne will
be encountered when tuning from station
to station: thus the major disadvantages
of the synchrodyne are overcome. Such
a system once again effects frequency
translation with the converter output or
i.f. being one and the same as the audio
signal. The base for the “same” is homo
and the name “Homodyne” is therefore
given to this inherently synchronized
heterodyne receiver.

A homodyne receiver based on i.cs.

Because of the wide bandwidth and low
distortion capabilities of the synchronous
demodulator, one version has appeared in
i.c. form primarily for application as a
video detector in colour TV receivers.
The type number is a Motorola MC 1330P?
and a block diagram presentation is given

tuned circuit
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in Fig.3 to show the circuit functions.
Tracing the a.m. signal from the input
terminal (Pin 7), the signal is fed into
an “i.f.”-amplifier which provides two
output paths.

One of these leads to the signal port
of a product demodulator, the other feeds
into a buffer amplifier. This amplifies
the signal and applies it to a pair of diodes
in a shunt clipper circuit, where the a.m.
variations are clipped off the carrier wave
after which it appears as a train of square
waves. The “square wave” carrier signal
is then injected into an external tuned
circuit (Pins 2 and 3) where the funda-
mental component is extracted to provide
a sine wave signal for injection as a local
oscillator source to the product de-
modulator. The product demodulator
output consists of beat-notes due to the
difference in frequency between the a.m.
sidebands and reconstructed carrier, these
being amplified and fed out on Pin 4.
At this point a low pass filter can be
employed to in effect set the pass band
response of the overall demodulator. The
electrical circuit for the MCI330P is
shown in Fig.4 and this can be tied to
the block diagram by inspection.

At this point a most useful by-product
of this form of demodulation can be
brought out. As stated earlier the output
of this stage is the mathematical product
of the am. signal and reconstructed
carrier. Since the signal carrier and the
reconstructed carrier are inherently in
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synchronism and phase we can call each,
when no modulation is present, sinA.
The product detector output then is:
= sind X sind

sin4
3+ — cos24

2
The output signal then, as far as the
carrier is concerned, consists of two
components: 1 is a d.c. component
whose amplitude varies in proportion to
the signal strength. Since the following
amplifier is d.c. coupled, the output d.c.
level shifts in accordance with station
signal strength giving an automatic gain
control voltage which can be applied back
to the previous r.f. stage. The term

__00522‘4 is a second harmonic of the carrier

frequency. This is removed by filtering in
the audio output circuit. This term can be
significant however in connection with
interference and this will be discussed

later.
The circuit diagram, Fig.5, shows how

all of these features have been combined
in a practical homodyne receiver circuit
that tunes the broadcast band. The
antenna input is tuned by one section of
a permeability tuning unit to select the
desired frequency and feeds the signal into
Pin 2 of the r.f. amplifier. This is an i.c.
type CA3028A (R.C.A.) (Ref.3) operating
in the cascode mode, the output load being
an r.f. choke and the capacitively coupled
input of the MC 1330P.

Leaving the interstage coupling
untuned ensures that no sideband cutting
occurs at this point in the circuit. The
detector tuned circuit is tuned by the
second ganged section of the permeability
tuner which must be aligned to track the
input tuned circuit for optimum results.
The demodulator output circuit (Pin 4)
is filtered by a 0.01,F bypass capacitor
which introduces attenuation to fre-
quencies above about 12kHz. The output
circuit is also separately filtered and
decoupled to pass the d.c. component back
to Pin 7 of the r.f. stage CA3028A for
a.g.c. purposes. With no signal input, Pin
4 is at about 5V and when a signal causes
this voltage to fall to about 3V, the
a.g.c. action is established.

Alignment is achieved with the following
procedure.

1. Connect a voltmeter between Pin 4 of
the MCI1330P and earth. With no
incoming signal and a 12V power
supply this should read about 5 volts.

2. The receiver tuning range is set by
the antenna tuned circuit whose adjustable
slug and trimmer capacitor should be
adjusted to achieve a satisfactory tuning
range at the low and high frequency ends
of the band respectively.

3. Tune in a signal from a known station
(or use a signal generator) at the low
frequency end of the band and adjust the
demodulator  tuned circuit slug for
minimum d.c. output on Pin 4. Then tune
a signal at the high frequency end of the
band and adjust the demodulator trimmer
capacitor for minimum d.c. output on Pin
4. These adjustments interact somewhat
and should be done alternately until
tracking is well established.

419

27pI —0+
| l .L*
| 100n 100p
] 1mH ; l
<
| .
2k2 n S e O i a d
! 100n G 1
I — 1 0
| 1 MC1330P
I 1 { cazozen @
220p }I @
- I
” | ‘“Il'-ﬂ
50p : 1n @
|| 10p
I 220p I audio
2k2
| 1n ; output
' 50p|
|
I
| 4
4 _ 3 £ :
w1 ] 1
100
+T

Fig. 5. Circuit of the complete homodyne
broadcast tuner.

Conclusions

The prototype Homodyne tuner has
been evaluated with suitable test equip-
ment with the following results. Frequency
response (— 3dB points): at 600kHz, 20Hz
to 12kHz; at 1,400kHz, 20Hz to 15kHz;
total harmonic distortion at 1kHz with
50% modulation, approximately 5%; a.g.c.
characteristic threshold 5004 V. range
about 40dB and a.f. output level, 500mV
pk-pk.

Although the sensitivity for a.g.c.
threshold may seem poor, in practice, local
broadcast stations generally produce a
quite high field strength and within a 20
mile radius of five broadcast stations
tested, the a.g.c. was effective using only
a six foot length of wire as an aerial.

Because of the wide bandwidth
capability of the tuner it could be prone
to 10kHz whistles. These are usually
caused by. adjacent stations whose carrier
is located only 10kHz apart from the
desired station. Since local stations have
frequency allocations to avoid this
situation it normally should not be a
problem. In addition, the relatively poor
sensitivity coupled with a.g.c. action
reduces the strength of distant stations
sufficiently to render them ineffective at
producing whistles.

At some locations close to the author’s
home, a faint 10kHz whistle could be
heard on a station operating on 570kHz.
Since the nearest other station carrier is
on 980kHz there seemed to be no obvious
explanation. It should be recalled however
that the product demodulator multiplies
the signals fed to its two input ports as
outlined previously. The second harmonic
of 570kHz is 1,140kHz and is produced
within the product detector (i.e. the
cosuierm).

This  coupled with poor receiver
selectivity allowed another more local
strong station operating on 1,130kHz to
find its way to the detector. The frequency
difference is of course 10kHz and this
appeared in the audio output. The level
of the interference at the most unfavour-
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able locations is not of annoying strength
but it is worth noting that this effect can
occur and is one of the limitations of this
particular receiver.

Much further development is possible
with the homodyne receiver and in
particular the MCI1330P ic. could be
applied to communications receiver
circuitry. For example, the existing
“homodyne” tuner could be made suitable
for long distance reception by tuning
the interstage coupling (i.e. replace the
rfic. with a tuned circuit). This would
greatly increase the sensitivity. Also as
suggested, for a.m. reception, provide
switched audio filtering to provide variable
selectivity. By link coupling a b.f.0. to the
associated tuned circuit the MC]1330P
functions as an excellent c.w.—s.s.b.
demodulator. This has been proved by the
author but with this simple arrangement,
the a.g.c. feature is lost. More work could
be done here to solve that problem.
Further, it seems possible that by employ-
ing the automatic fine tuning (afit.)
buffer-amplifier (Pin 1) and coupling it
back to a tap on the tuned circuit, a self
oscillating product demodulator would be
obtained.

As it stands the MC1330P is quite an
effective slope detector of f.m. signals but
for best results should be preceded by
limiting i.f. amplifier stages.

With these fields open to the amateur
experimenter it is to be hoped that further
developments and applications of both the
homodyne principle and the MC1330P
Lc. will appear in print before too long.
Certainly those who construct the tuner
described in this article will acquire an
interesting and rewarding introduction to
the homodyne receiver.
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Total Communications

Wireless World, September 1973

Development of ‘“‘interactive’’ two-way television from cable
distribution: combination with telephone systems

by E. J. Gargini,* M.LE. E., M1E.RE.

Wired broadcasting using modern cable
technology has made possible an inter-
active or two-way facility for television. By
this is meant techniques for obtaining
immediate responses from viewers via,
for example, push-button generated
signals, voice signals or, if necessary,
television picture signals, all originated
at the subscribers’ premises.

There are two main methods of distri-
bution in wired broadcasting: (1) the
wideband v.h.f. and hybrid v.hf./uhf.
method with “stacked” carriers, in which
the programme is selected by tuning
the receiver in the home; and (2) the

Rediffusion Engineering Ltd. This article is
a shortened version of a paper by Mr Gargini,
“The Total Communication Concept for the Future”,
published in, The Royal Television Society Journal,
March /April 1973.

Fig. 1 Time-shared interactive computer
controlled information television (TICCIT)
system.

hf multi-pair distribution method with
a simpler, fixed-tuned receiver which is
switched (in the home) to the required
programme circuit. Interactive systems
are being proposed and developed to
suit both these branches of wired broad-
casting technology.

Interactive systems using sequential sig-
nalling are being developed for combination
with the wideband v.h.f. and wh.f. coaxial
distribution systems. These either use
a portion of the spectrum at the low-
frequency end of the cable carrying
television signals or use a separate coaxial
cable placed alongside the television distri:
bution cable. Similar systems may be
developed for the h.tf multi-pair
technology, and these could either bring
into use spare circuits or use a portion of
the available spectrum of a cable circuit
carrying television and sound signals.
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There are, however, limitations which
apply to these systems, coaxial, double
coaxial or h.f. multi-pair, inasmuch
as there is a practical limit to the number
of programmes which can be brought
into every home and also because the
bandwidth available for each subscriber-
originated signal is small. This introduces
a delay in signalling a response. Because
each returned signal must be “stacked”
in frequency or time only a limited
number of subscribers can originate wide-
band television transmissions at any
moment. These limitations are inevitable
because v.h.f. and h.f. wired networks
follow a “spreading-tree” configuration.
This, while being fundamentally two-way
(in that downstream signals applied to
the centre of a system travel out to
all extremities and upstream return signals
applied to all extremities travel to the
centre), makes it necessary, in order
to recognize particular signals sent from
a particular extremity, to introduce
frequency and/or time division muiti-
plexing of all signals returned from sub-
scribers’ premises.

American v.h.f. communication
systems

The Mitre Corporation, U.S.A., in their
interim report entitled “Urban Cable
Systems” (Nov. 1971)" point to the oppor-
tunity of making “revolutionary improve-
ments in telecommunications for public
uses” by providing an entirely new family
of television related services to every
home. The report is a quantitative study
of the state of the art in equipment,
software and programming, and includes
a survey of the market possibilities for the
new services.

A system is proposed for the District of
Columbia, known as the Washington
Cable Television Services system, to
embrace an urban community of 700,000
people, and the design of this has
been based on an analysis of the demo-
graphic, social, municipal and commercial
characteristics of the District and the
economic and service implications of these
characteristics. The technical design of
the two-way system, and kinds of services
provided, are based on an experimental
system Mitre have built and demonstrated
in Reston, Virginia. The Mitre demon-
stration is of a number of one-way and


www.americanradiohistory.com

Wireless World, September 1973

two-way services using the Mitre Time-
shared, Interactive Computer-Controlled
Information Television (TICCIT)? system
on the Reston cable system: see Fig.
1. This diagram represents several inter-
active  communication systems and
summarizes the Mitre proposals for the
Washington Cable Television System.

Fig. 2 is a block diagram of the
subscriber’s home terminal equipment
for the Mitre TICCIT system. The tests
at Reston at present do not include
equipment to the detail shown in the
diagram. The demonstration equipment
is simpler and the telephone network
is in fact used as part of the two-way
system  experiment.  This  diagram,
however, indicates the requirement in
home terminal complexity for the fully
expanded Washington Cable Television
double coaxial system design. The equip-
ment includes: a set top converter, which
must have the very high channel
selectivity required for adjacent channel
operation on a v.h.f. stacked carrier system
when this deals with nearly thirty channels
in the band 60-300MHz; an A /B switch
to transfer the set-top converter from
cable A to cable B for receiving the
second group of up to thirty channels;
and a modem unit for dealing with
the two-way facilities proposed for the
Washington network. This modem unit
is shown, associated with peripheral
equipment which includes a “frame
snatcher” (see below), an unscrambler
and print-out devices.

Mitre have recently announced that
a solid state “frame-snatcher” which can
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Table 1. Potential subscribers to wideband cable services:
results of Howard University survey

Percentage 1
Type of interested Average
system in specific fee they
Type of service required service would pay
% $/month
1 Improved off-the-air signals 1-way 68 2.84
2 Special channels 1-way 63 218
3 New movies 1-way 75 2.67
4 Sport events 1-way 66 2.80
5 Educational services/CAI 2-way 71 222
6 Burglar alarm 2-way 68 2.86
7 Shopping aids 2-way 56 210
8 Subscriber polling 2-way 57 2.00
hold a page of alpha-numeric information all types, employment and housing,

will be available later at a price of
about $500. In operation the TICCIT
computer will address sequential fields
of alpha-numeric information to particular
subscribers: a group of 3,000 subscribers
could have this information up-dated every
two minutes for every allocated television
channel. The unscrambler unit is intended
to provide security either for the sub-
scriber when he calls for private data,
i.e. bank statements, or for the programme
originator when transmitting pay tele-
vision signals. The print-out device can
include facsimile or other forms of hard
copy.

The services offered by the system
include television programmes on child
care, health care, educational courses of

information on community meetings and
locally originated television programmes.
The system will cope with technical
innovations such as computer-aided
instruction, safety alarms, automatic meter
readings and selective power control
services. It also provides a basic network
for automatic traffic control and public
safety surveillance.

The Howard University in the U.S.A.
conducted a market survey among house-
holders to establish what services would
interest potential subscribers and how
much they would be prepared to pay
for these services. Table 1 shows the
results of this survey, based on 248
interviews with heads of households. Of
all the families contacted, 85 per cent
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expressed an interest in cable television
and a willingness to pay a monthly
fee of at least one dollar per month
for at least one service. The most popular
service was new films at 75 per cent.
The least popular was shopping aids
at 56 per cent.

Although Mitre have shown the new
film service as a one-way system, in
any practical pay television system some
means must be provided for subscribers
to decide whether or not to accept a
charge, and this implies that a two-way
facility must be available.

Fig. 3. taken from the Mitre report,
shows the total annual subscriber revenue
per householder that would follow from
the expected utilizations of different com-
binations of services. Quite obviously the
system operator would be interested in
obtaining maximum revenue from the
system by charging higher subscriber fees,
with a consequent reduction in utilization
of the system to about 50 per cent.
This, however, would make the meter
reading capability of the system far less
attractive to the gas, electricity and water
undertakings, who would only take
interest and subscribe to a system which
almost entirely replaced the present
manual system of meter reading.

American interest in “total communi-
cation” systems is not restricted to the
Mitre proposals for Washington. The
Theta Com organization, a Californian
company, have produced a system known
as the Subscriber Response System and
are conducting tests in El Segundo. Fig.
4 outlines the main parameters of the
system®. Sixteen television and f.m. broad-
cast sound channels are distributed from
the source in the band 52-300 MHz
and passed to off-air receivers via a
highly selective channel converter. Digital
information on a carrier of 50 MHz is
passed from the local processing centre
to all subscribers, and responses from
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Fig. 3 Revenue as a function of pene-
tration for various combinations of service.

subscribers and subscriber equipment are
transmitted back to the processing centre
in the band 6-30 MHz, together with
up to three television signals originated
by subscribers.

The frequency separation and message
routing system is also shown in Fig.
4. The digital data rate for downstream
and upstream data is 1 Mb/s, and com
pensating delays are provided at sub-
scribers’ terminals to reduce the effect
of propagation delays on the network.
It is claimed that this, combined with
special programming techniques, permits
a total basic interrogation and response
time of less than 2.5 seconds for 50,000
subscribers. Systems which do not
eliminate the effect of propagation delay
on the interrogation response sequence
must allow a time delay at least equal
to twice the propagation time between
the computer and the most remote sub-
scriber, to avoid interference between
responses from two subscribers. The time
required to poll 50,000 subscribers would
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increase (with 10-mile cable runs and
without compensating delay) to 8 sec on
the Subcarrier Response System.

The most extensive system concept,
discussed in a report* by the Sloan Com-
mission of the Alfred P. Sloan Foundation,
is one under test and being demonstrated
by Vicom Industries Inc.’ This is intended
to be a complete interactive digital system
and has provision for controlling television
channel use, data transmission and on-line
interaction with the viewing audience by
push-button keyboard response or by radio
response, all these functions being
controlled by a computer located at the
“head” end. The outgoing command and
control channel operates at a 1 Mb /s data
rate and transmits 20-bit words at 40,000
words per second to the subscribers’
terminals. These words are interpreted as
either data for a terminal, commands to
a terminal, or the “polling” of a terminal
for a response. The terminal responds to
every “poll” with its address and a single
data character, and this returned
information is sent at the 1 Mb/s rate
used for the outgoing signal.

A key feature of the Vicom system is
the control of who may view any channel.
The converter is automatically disabled
from the control centre whenever its
channel  selector is altered, and
information about the new channel
selector position is returned to the “head”
end computer as a response to the next
“poil”. If the channel may be viewed by
the subscriber a computer authorization
signal is then transmitted which turns on
the converter. The control of who views
what is a requirement of pay television
and of controlled group conferences.

The Vicom system also allows the chair-
man of a conference to control who says
what by enabling or disabling the micro-
phones of other subscribers on an
individual basis. Anyone wishing to speak
must indicate this by pushing a button.

emergency alarm
sensors

Fig. 4 Subscriber response system.
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Two channels are allocated in the
Vicom system for the command and
response functions. Downstream signals
are sent in the 108-114 MHz band and
the upstream channel is in the band 6-10
MHz. All data transmission is on a time
division multiplex basis and a word is
20 one-microsecond bits. Modems are
addressed at a rate which depends upon
the particular action requested by a
subscriber and is under the control of
the head-end computer. The rate is
between one and five per second for
routine “polling”, and for full screen dis-
plays of alpha-numeric information up to
5000 words per second can be transmitted
to a single subscriber. Extensions to
30,000 words per second are possible.

The computer capital cost per
subscriber based on 4000 subscribers is
quoted* as $5-$15 depending on the type
of data service rendered. The present cost
of a home terminal is estimated at $265
and in large scale production about $135.
This home terminal comprises a keyboard
entry unit with 12 momentary-contact
keys, a microphone and a 25-channel
converter that may be enabled and
disabled under head-end control. Later
models will include storage for up to
16 alpha-numeric characters which can
be viewed on the television receiver.
Provision is made for attaching a variety
of peripheral devices such as television
cameras, full screen alpha-numeric genera-
tors, hard copy printers and full keyboard
typewriters.

Telecable Inc.® have arranged for tests
of the Vicom system in Overland Park,
Kansas. The tests include home instruction
for disabled children and home shopping
demonstrations in co-operation with the
Sears Roebuck company.

Central switching systems

The switched telephone sysiem for
point-to-point communication follows a
“hub and spoke” network configuration
and each circuit from the “hub”, or
exchange, is terminated at a particular
subscriber’s premises. There is thus no
requirement, in general, for circuits to
handle information from more than one
network extremity, and thus no require-
ment for time division multiplexing at
subscribers’ premises.

What are called television switching
centre systems are “hub and spoke”
arrangements like the switched telephone
network. Examples of these are the Dial-a-
Program system — a development of the
h.f. system in which the subscriber’s
selector switch is placed at a programme
exchange and operated by a dial in the
home — and a similar American system
called Discade’ which employs coaxial
cables. An important feature of the tele-
vision switching centre system is that the
television programmes made available at
programme exchanges can be increased
in number without modification of equip-
ment in the home. It is, of course,
necessary to increase the number of cable
circuits linking exchanges, typically 10
per cent of the total cable route distance,
and to add extra programme lines at
the exchanges. But both these operations

entail no disturbance to the subscriber
network or equipment, which is analogous
to the expansion of telephone services.
To complete the analogy, the television
switching centre system has the important
limitation, in common with the telephone,
that the number of subscriber cable
circuits (i.e. output lines provided) is a
direct function of the number of sub-
scribers that can be served, and a sufficient
number must be installed at the outset to
cater for future development.

American opinion on the relative merits
of the tree structured “stacked” carrier
system and the “hub and spoke” central
switching system is varied. In the report
by the Sloan Commission on cable
communication entitled “On the cable
— the television of abundance”, the main
advantages of the central switching system
such as Dial-a-Program and Discade are
given as:
® Almost complete immunity to the inter-
ference effects associated with the multi
plexed v.h.f. system.
® The ability to use simplified tunerless
television receivers,
® The better security of the system to
unauthorized use, i.e. switching systems
require connection somewhere of a
physical device, whereas in the v.h.f.
“stacked” carrier system the subscriber
does not need a special physical device
but only modification of the legally
connected-device he already has.
® The ability to provide a separate, full-
bandwidth upstream channel from every
subscriber.

On the other hand the Sloan
Commission finds the main advantages
of v.h.f. muitiplexed systems to be:

B There is no “real estate” problem
because the distribution amplifiers can
be mounted on the poles which carry
power distribution cables, transformers
and the telephone network (a feature of
most  American towns), whereas in the
Dial-a-Program system the local exchanges
must be installed at the outset because
they also house trunk repeating
equipment, and in settled communities
site acquisition can be difficult.

B For the moderate channel capacity con-
sidered necessary v.h.f. distribution
systems are cheaper with respect to
network and distribution equipment costs.

The Sloan Commission has
also speculated on the future development
of point-to-point video services and con-
siders, this would represent a major cost
escalation of subscriber equipment by at
least $500 for the modulator and camera
in large quantity production. They go
on to quote a study by Complan Asso-
ciates, which estimated the added capital
cost of a complete nationwide narrow
band (1 MHz) videophone service for 100
million subscribers to be $3000 per sub-
scriber — about five times the existing
voice-grade telephone service — and that
a high quality 6 MHz service would cost
about $12000 per subscriber. In both
estimates “out of plant and local exchange
costs” account for between one-third and
half of the total. Thus a high quality,
two-way videophone service would cost
an amount just within that of a typical
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c.atwv. head end dealing with 10,000
subscribers — at least $4000 per
subscriber and about 20 times more than
v.h.f. stacked carrier systems. No estimate
is given for the cost of a central switching
system such as Dial-a-Program in this
context but it would be substantially less.

It would be fanciful to imagine that
wide-band, or for that matter narrow-
band, videophone will have much applica-
tion in the foreseeable future by the
general public, because of cost. It is
possible, however, for a wide-band video-
phone service to be developed for specialist
applications such as “tele-medicine” and
possibly at least within local communities.

Marlarkey Taylor and Associates of
Washington, D.C., have produced a survey
report distributed by the National Techni-
cal Information Services of the U.S.
Department of Commerce entitled “Pilot
projects for the broad band communica-
tion systems™.® The report considers the
modification and addition to the tree-
structured v.h.f.-c.a.t.v. system to achieve
two-way communication and points to
the difficulties and complexities of the
home terminal equipment required in
what they describe as “these party line
systems”. They consider that the type
of communication contemplated does not
even approach conversation or narrative,
but since the computer is able to interro-
gate all subscribers in a very short time
it is possible to send alpha-numeric
messages using TWX or other codes.
Also, with suitable computer program.
ming, messages could be transmitted for
subscriber communication. Mention is
made in this report of work in the
television receiver industry on television
tuner design to suit the adjacent channel
etc. requirements of c.a.t.v. systems dealing
with more than 12 programmes per cable.

The report includes a cost comparison
between double coaxial tree and Discade
and Dial-a-Program hub systems, dealing
with 24 channels to 5000 subscribers.
This indicates that switched systems at
this channel capacity cost about twice
as much as tree systems. Off-air receivers
were assumed as being used in both
types of system and the comparison
included no two-way facilities. The report,
however, drew attention to the advantage
of the switched system in that cheaper
simplified receivers giving high quality
pictures, not necessarily restricted to
N.T.S.C. standards, could be used and
that the remote switching feature permits
maximum security for pay television etc.
without the necessity for scrambling.

In the cost comparison all cabling
was assumed to be carried overhead on
messenger wire strung between utility
poles. These poles also support the active
equipment used in the v.h.f. tree distribu
tion system. There is, however, a growing
tendency to place networks underground
in new communities and this would
reduce the cost differential between the
tree and hub systems.

It seems appropriate at this point to
present the case for a central switching
system and to list the facilities
which appear to be of most value to
a developing socicty. | believe that a
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wired central switching system can over-
come the natural barrier of the restricted
capacity of radiated over-the-air broad-
casting and make it possible to look
forward to a future where television
can be a selective medium in addition
to a mass medium that is as open and
unrestricted as the printed word. This
argument leads directly to the requirement
for a two-way visual communication
system and for an electronic library or
libraries capable of storing vast quantities
of information in alpha-numeric form
and dealing with a very large number
of stationary or moving television pictures.
All this information would have two
main purposes: {1) education and instruc-
tion,? and (2) entertainment and informa
tion.

Fig. 5 depicts the situation in education
envisaged for the future. The pupil is
not entirely taught by television but
the role of television is certain to be
much greater in the future.

Fig. 6 depicts a personal view of
the ordering of services dealing with
entertainment and information for the

future. The central base, labelled enter-
tainment /community  affairs  resource
centre, is in principle the central switching
system. The diagram includes, in addition
to the home, other access points shown
as kiosks which might be placed in
shopping areas. These kiosks may also
find application in future transportation
schemes in which the routing of public
transport vehicles is controlled directly
by public request.

A central switching system with all
the facilities outlined in Figs. 5 and
6 must be economically viable. The
user must pay for it, either indirectly
by taxes and in purchasing advertised
goods or services, or by direct billing.
From the pay-television aspect of direct
billing, the system must also have com-
mercial security in the sense that. the
originator of a televised programme must
be sure that only those who are prepared
to accept a charge and pay are able
to view the programme. It must also
be possible for the head of the household
to be secure in the sense that he can
authorise the expenditure incurred and
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what is to be watched — by turning,
for example, a pay television key.

Some information and instruction must
be restricted at the source, i.e. information
intended for specialist users who require
high security, such as bankers, stock
brokers, police and doctors. The system
must therefore include a “programme
denial” feature which cannot be bridged
electronically by someone in the home.

A central switching system can meet
these requirements.

(To be concluded)
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Motional Feedback Loudspeaker

Low ﬁ'equency reproduction from a small enclosure

The principle of deriving a corrective
electrical feedback signal from a moving
loudspeaker cone has been known for
some time'. Several systems have been
developed based on this principle and
recently Philips have released information
on a new “motional feedback” loudspeaker
system (22RH532/00) which has been
under development for several years.
Comparative listening tests indicated that
Philips have achieved a high degree of
success with a controlled frequency re-
sponse for the lower audio frequencies.
The system, whose volume is a mere
15 litres (38 X 28.5 X 22cm external
dimensions), is designed with a 12dB/
octave low frequency cut-off at 35Hz.

Feedback principle

A loudspeaker cone does not always move
in the pattern which its input signal
intends. Distortion is generated — especi-
aily at low frequencies — by the resonant
condition of the system and also by
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the inability of the system to cope with
the condition cone velocity oo frequency’
for a constant sound pressure level. If
the motion of the cone can be sensed
in some way to generate a current
proportional to the speaker’s acceleration,
then this can be compared with the
input signal and a corrective signal genera-
ted to force the cone to move in the
‘manner originally dictated to it.

Fig.1 outlines the motional feedback
system. Movement of the loudspeaker
cone is transduced into an electrical
analogue signal which is fed to an adder
with the original input signal. The
resultant signal is then compared with
the current which flows through the
loudspeaker voice coil and a corrective
current is generated if the loudspeaker
cone acceleration (proportional to the
feedback signal) does not follow the input
signal.

Several methods of deriving a feedback
voltage from the speaker cone movement
have been tried. A voltage may be derived
from the displacement of the coil or
from its velocity. Velocity feedback by
means of an equivalent series inductance,
or displacement feedback by means of
capacitive variations have the disad-
vantage that a stationary reference point
is required. This and other difficulties
can be avoided by a device which measures
the acceleration of the speech coil. The
Philips system uses a PXE ceramic
acceleration transducer — of the type
used in ceramic pickup cartridges —
which is clamped to the cone with the
aid of two small rubber blocks. The
element produces voltage which is propor-
tional to the acceleration (inertial force)
of the cone, and, provided the cone
acts as a piston, the cone’s acceleration
is proportional to the acoustic oscillation.
A drop of soldering tin is deposited
on each side of the ceramic element
to hold the attached wires in position.
Connected to the output of the PXE
transducer is an amplification and frequen-
cy correction stage. The resultant signal
is fed back to the adding circuitry.

Circuit description

All crossover, power amplifiers and feed-
back circuitry for the three drive units
in the Philips system is contained within
the loudspeaker cabinet. The circuitry
associated with the motional feedback
loop and the bass driver power amplifier
is shown in Fig.2. The input signal
is taken from an 18dB/octave low pass
filter and a 12dB/octave high pass filter,
so that the band of frequencies fed
to the bass unit circuitry is approximately
35 to S500Hz. This signal is fed to
the adding circuitry (Tr), to which the
feedback signal derived from the accelera-
tion transducer is aiso applied. The latter
arrives at the base of Tr, via R, and C, and
the input signal does so via R,. The gain
of the adding circuitry is approximately
unity. A high-impedance ceramic crystal
is matched to the feedback circuitry using
a junction f.e.t., 77, If the gate impedance
of Tr,, is to be kept high, the drain-
source voltage must not exceed a certain

value and to ensure this condition, a
zener diode is used in conjunction with
Tr,,. Before the feedback signal is fed
to the adder stage, the amplitude response
is corrected by the arrangement of Try,
and Tr, Down to approximately 80Hz,
the correction stage has a flat amplitude
response, but below this the signal has
a slope of 6dB/octave, the reason being
that feedback at the resonant condition
(also at about 80Hz) may cause the
amplifier to become unstable.

The input signal is fed from the
adder to a 40W amplifier (Tr¢Trg) which
drives an 8in bass unit. The signal which
flows through the speaker voice coil
is used to provide an input to the
base of 7Tr,, which forms part of a
differential amplifier with Tr, The input
to the base of Tr, is the sum of the
input signal and the motional feedback
signal. Thus the speaker’s movement is
compared with the driving signal and

a corrective current is generated if
necessary.
References
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Books Received

Data Telecommunication by R. N. Renton
gives an account of all techniques involved
in interconnecting data systems and computers.
It describes the various DATEL services
recently introduced by the Post Office, special
attention being devoted to error-detecting and
error-correcting codes and to systems designed
to combat errors due to transmission. The
recently adopted CCITT/ISO/ASCII seven-
unit code is presented. The essential line
characteristics for satisfactory data trans-
mission at various speeds are specified, full
references being given to international (CCITT)
standards. The important characteristics of
national and international line circuits for data
transmission are specified. Basic network plans
for the U.K’s STD system. and for worldwide
telephone and telex exchange switching are
illustrated with maintenance and fault testing
procedures also fully covered. Although written
for telecommunication engineers and students,
this book will also be of interest to computer
designers and users. Price £2.75. Pp.227. Sir
Isaac Pitman and Sons Ltd, Pitman House,
Parker Street, Kingsway, London WC2B 5SPB.

Colour Television — Questions and Answers
by J. A. Reddihough gives a simple, practical
account of colour TV transmission and
reception for the enthusiast, technician and
service engineer. While the emphasis is on
the techniques used in PAL colour receivers,
the book necessarily begins by covering the
principles of colour and the way in which
a compatible colour signal is transmitted.
The next sections deal with the shadowmask
tube and the circuits needed to modulate
it. and how the receiver decoder processes
the composite transmitted waveform to produce
the signals required by the shadowmask tube.
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The final section is devoted to convergence
circuits and the various convergence
adjustments that are involved. Price 75p.
Pp.108. Butterworth & Co. Ltd, 88 Kingsway,
London WC2B 6AB.

Electrical Transducers for Industrial
Measurement by P. H. Mansfield describes
the principles of operation of the main types
of instrument transducer for measuring a
wide range of physical variables such as
pressure, temperature, speed, flow,
displacement, viscosity and density. Details of
the range, accuracy, and linearity are given in
each case. Since new applications for
transducers are constantly being discovered. a
useful inclusion is a “Measurements Method
Chart” which shows methods for converting
into an intermediate output and thence to a
final electrical output of physical quantities that
cannot be directly measured. To enable the
reader to select the most suitable instrument for
a specific purpose, a directory is included of
transducer manufacturers or suppliers in the
U.K., which lists readily available devices with
their mode of operation. The book is a guide
for engineers involved in instrumentation and
control and to students taking degree or HND
subjects in these courses. Price £4.40. Pp.281.
Butterworth & Co. Ltd, 88 Kingsway, London
WC2B 6AB.

Solid-State Circuits by G. J. Pridham provides
an introduction to modern semiconductor
theory and practice. It is a sequel to
“Semiconductor Circuits” written by the
author in conjunction with J. R. Abrahams,
but while embodying certain features of that
book it also lays considerable emphasis on
field effect transistors and integrated circuits.
The text is divided into three sections. The
first is concerned with the basic physics
of semiconductors, diodes and transistors and
the construction and characteristics of devices
including integrated circuits. The next section
deals with the fundamental use of
semiconductor devices in rectifier, amplifier
and oscillator circuits. One chapter specifically
deals with the high frequency use of transistors
and in all examples, designs from device
characteristics are included. The final section
develops the ac. equivalent circuits of
transistors. Price £2.50 (hardback), £1.80
(imp). Pp.184. Pergamon Press Ltd,
Headington Hill Hall, Oxford 0X3 0BW.

Illustrations in Applied Network Theery by
F. E. Rogers. Network theory has vital practical
objectives: the analysis of given networks,
or the synthesis of networks to fulfil given
requirements. Though synthesis and analysis
are converse in procedure, both are bound
by the same circuit laws. This notion, together
with duality, permeates the book in which
a hundred numerical and algebraic illustrations
exemplify practical circuit problems. Chapter
headings include: general principles for passive
and active network analysis; transient response
and its correlation with frequency response;
simplifying ~ procedures,  theorems and
equivalances; power transfer and allied
concepts; examples of non-linearity and the
response of networks to non-sinusoidal
waveforms and finally electronic amplifiers
with feedback circuits. The book is primarily
intended for the intermediate years of degree
courses in electronic and communication
engineering but it will also be of value
to students following similar courses, such
as HNC. HND and CEl Price £5.00
(hardback), £2.50 (limp). Pp.228. Butterworth
& Co. Ltd.,, 88 Kingsway, London WC2B
6AB.
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News of the Month

Optional radio broadcasts

Hi-Low, standing for High Listener
Option Radio, is a system of f.m. broad-
casting ‘proposed by David Williams of
Matrix Enterprises for the transmission
of two simultaneous sound broadcasts
(see August “News” p.392 for tests made
by the B.B.C. of the SCA-type system).
One of the programmes can be in
stereo and is compatible with standard
receivers. The second programme is a
time-shared sequence of items — the
idea being that these items would be
for minority groups within a wide audience
receiving the compatible programme. The
time-shared programme is accompanied
by an electronic control signal which
is made to change according to the
kind of programme item which is being
broadcast.

According to the technical information
supplied in a pamphlet about the system
prepared by Matrix Enterprises, the aim
is as follows. The transmitter operates
in the v.hf. band and is frequency-
modulated with a signal which may be

considered as consisting of three
components.
Component A is a sound signal

conventionally prepared for v.h.f./f.m.
broadcasting, and which may be a
stereophonic signal encoded according to
the pilot-tone system. Component B is
a low-level 19kHz tone which is
amplitude-modulated with one or more
“key frequencies” of less than |kHz.
If component A is a stereophonic signal,
the carrier frequency of component B
serves as the stereo pilot tone. Component
C is derived from a 76kHz frequency,
phase locked to the fourth harmonic
of the carrier of component B, and
modulated by a single-sideband technique
with a sound signal. The lower sideband
is used, and the subcarrier suppressed,
so that component C consists only of
modulation sideband frequencies between
76kHz and about 60kHz. Different key
frequencies, or combinations of
frequencies, are transmitted in component
B according to the programme content
of the sound in component C.

In the receiver, the sound signal in
component A is recovered conventionally.
The 76kHz subcarrier is regenerated by
quadrupling the 19kHz pilot tone, and
a product detector used to recover the

sound signal in component C with high
quality. Component B is monitored by
a circuit which can be pre-set by the
listener to respond to one or more key
frequencies or frequency combinations.
When such a frequency or combination
is present, the audio circuitry of the
receiver is switched to reproduce the
sound from component C.

Ultrasonic holography in

medical diagnosis

Workers in the Medical Engineering
Department of Surgery at the Children’s
Hospital of San Francisco have recently
produced some extraordinarily fine
ultrasonic halograms using an immersion
scanning technique for visualizing some
internal organs of the human body. The
basic technique of using ultfasonic
holography has been used for the past
twelve years but most of the early results
proved disappointing. Three dimensional
images of internal structures made without
subjecting the patient to painful or
hazardous procedures are the dream of
every diagnostician.

The technique of the new system,
manufactured by Holosonics Inc. of
Richland, Washington, U.S.A., differs
from optical holography in that the
interference wave pattern cannot be
recorded on film. It is recorded instead
by making the sound beams impinge
on a fluild surface which is disturbed
according to the sound intensity pattern.
This surface pattern is detected by
coherent light from a laser and the
reflected beam used for optical image
reconstruction.

The Holosonics instrument employs a
five-inch  quartz  crystal  with a
fundamental frequency of IMHz as the
ultrasound generator. Harmonics bringing
the operating frequency up to 3.5 or
TMHz are used. The limb or organ to be
investigated is immersed in the fluid
between the crystal and the acoustic
lens system. A reference beam is provided
by a similar transducer. The depth of
focus obtained is about lcm. Images
are recorded on film or on a videotape
system.

Operated in the pulsed mode, the
average sound intensity is about 20mW
cm—2. With pulses of 100 microsecond
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duration at a repetition rate of S50Hz
the peak intensity could exceed 4Wcm—?
which is questionably high if reproductive
organs are allowed into the beam, as
they would be for the examination of
the uterus.

This system seems to have neared
the ideals of acoustic holography and
may well prove to be valuable not only
to medicine but in other applications
of non-destructive testing.

Anti-skid control by
micro-circuits

Two integrated circuits designed
specifically for the automotive market
have been announced by the Fairchild
Camera and Instrument Corporation. Both
are complex linear circuits developed over
the past two years as “custom” circuits
before being added to the standard product
line. Typical applications include the
control of anti-skid systems, fuel metering
and the generation of either digital or
analogue tachometer displays. Both are
subsystems that will be wused as
components of larger  automotive
electronic systems.

The UA7350 includes a tachometer
pulse generator, an operational amplifier
and two comparators on a single chip,
in a 16-pin dual-in-line package. The
tachometer section produces fixed-width
pulses at the zero crossings of a ground-
referenced  alternating current input
signal.

The UA7351 is a triple operational
amplifier, a general purpose circuit also
specifically  designed for automotive
operation, with single 4- to 16-volt or
dual 2- to 8-volt power supplies. The
circuit contains three identical op amps
on a single circuit chip in a 16-pin
dual-in-line package.

New interference regulations
New regulations controlling interference
from the ignition systems of internal
combustion engines* have recently been
introduced to Parliament by Sir John
Eden, Minister of Posts and
Telecommunications. They extend the
frequency range controlled by the present
regulations in order to give greater
protection to the whole range of
frequencies now used by television. They
have been made after consultation with
the Minister’s advisory committee on
wireless  interference  from  ignition
systems and come into force on October 1.

The existing Wireless Telegraph
(Control of Interference from Ignition
Apparatus) Regulations made in 1952
require assemblers, importers and users
of ignition systems forming part of
combustion engines (other than in aircraft)
to ensure that the field strengths of
electro-magnetic  energy radiated at
frequencies between 4OMHz and 70MHz
do not exceed specified limits. These
regulations will still apply to ignition
apparatus assembled in engines before
1 October 1973.

The new regulations which extend the
frequency range to 250MHz conform
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with the agreed international standards
for radio interference suppression with
which all vehicles manufactured on and
after 1 October 1973, have to comply
under the Motor Vehicles (Construction
and Use) (Amendment) (No.4) Regulations
19727,

*The Wireless Telegraphy (Control of Interference
from Ignition Apparatus) Regulations 1973, SI
No 1973/1217 published by HM Stationery Office.
¥SI No 1972/1734 published by HMSO on behalf
of the Department of the Environment.

U.S. “TV Time’’ system

Time-of-day information can be broadcast
to one millionth of a second accuracy
by a new system developed by the U.S.
National Bureau of Standards at the
Boulder, Colorado laboratories. Equip-
ment at the broadcast station and comple-
mentary decoding equipment on the TV
receivers allow information to be encoded
and decoded to provide information in
caption form on the screen. The aim
is to provide accurate information to
scientific and commercial institutions
which need precise time and frequency
data. The signals can be used to auto-
matically reset electric clocks after a power
failure and can help to analyse power
failures on a continent-wide basis.

The primary standard of frequency and
time is the N.B.S. atomic clock system
which provides a time display accurate
to a few thousandths of a second with

a possible accuracy to one millionth of
a second using Erf optional high-accuracy
decoder. A frequency reference at 1MHz,
accurate to one part in 10'!, is also avail-
able at the receiver.

P.C.M. for the North

The B.B.C. has now completed a further
stage in its p.c.m. sound distribution
system, which will make it possible to
start a full p.c.m. stereophonic service
from the stations at Holme Moss and
Belmont. These stations serve most of
Lancashire, Yorkshire and Lincolnshire,
and parts of the adjacent counties.

Test transmissions in stereo have begun
from both stations but it may be necessary
to revert to monophonic transmission on
occasion, for essential engineering work.
The new system will be used for Radio
1 (when that programme is transmitted on
v.h.f). Radio 2, Radio 3, and Radio 4,
Radio 3 has been transmitted in stereo for
some years, but it will be using the new
p.c.m. system for the first time (See “News”,
Sept. 1972, page 411.)

Minicomputer on a card

A minicomputer, the Naked Mini/LSI,
contained on a 15 X 17 X lin printed
circuit board has been introduced by
Computer Automation. Contained on the
card are a 1.6—y s central processing unit

Two geologists from the Polish Institute of Mining inspect three seismometers, with their
attendant amplifier/modulators, which are part of a quantity of seismological recording
equipment manufactured by Racal-Thermionic. The equipment has been adapted to accurately
predict and locate potential ‘‘rock burst” activities — a mining phenomenon extremely
dangerous to men and machinery underground.
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(seven m.o.s. l.s.i. chips), memory storage
and input/output logic interfaces, etc,
making up a total weight of 4lb. The
minicomputer is also available complete
with chassis, control console, hexadecimal
data-input keyboard and power supply,
in which configuration it is known as
the Alpha/LSI. Compared with Computer
Automation’s previous 16-bit minicom-
puters, their new machines cost half the
price, occupy one-third the volume and offer
functionally the same performance.

Radio 4 in the South-West

The B.B.C. has recently been authorized
by the Ministry of Posts and Tele-
communications to install five low-power
transmitters in the south-west of England.
These will broadcast the medium-wave
Radio 4 service, including the locally
produced magazine programme, news and
weather reports which are at present
transmitted on v.h.f. only.

The locations of the first four stations,
together with their proposed wavelengths
and the service dates which it is hoped
to achieve are as follows:

'

Torquay 351 meters, 854kHz Autumn
1973

Barnstaple 439 meters, 683kHz Autumn
1973

Plymouth 206 meters, 1457kHz Autumn
1973

Redruth 397 meters, 755kHz Spring
1974

The Barnstaple service will replace

the present one on 434 metres; the others
will be additional to the existing Radio
4 medium-wave services.

TV deliveries in the U.K.

Deliveries of colour TV receivers to U.K.
distributors have reached a total of
1,322,000 for the first half-year, a rise
of 74% on the same period last year
(761,000), according to the latest figures
compiled by the British Radio Equipment
Manufacturers’ Association. Deliveries of
monochrome sets for the first six months
of this year were 765,000, a fall of 19%
over 1972 (943,000 for the same period).

These are totals of U.K.-made and
imported deliveries to the home market,
including those to specialist rental and
relay companies.

Briefly

The Sonex 1974 audio exhibition will
move to the Post House Hotel, London
Airport (Heathrow) and takes place from
29th to 3 1st March.

The U.S. Postal Service has issued a
commemorative stamp for the 25th
anniversary of the transistor — part of
a series on the progress of electronics.

A Wireless World Annualis to be published
for the first time later this year. Details will
be announced shortly.
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Electronic Sound Synthesizer: Part 2

Continuing the construction with descrlptlons of voltage control
circuitry, reverberation and the exponential converter

by T. Orr* B.sc, and D. W. Thomas,t Ph.D., M.LE.R.E.

The first part of this series of constructional
articles (August issue) described the phil-
osophy behind the design of the synthesizer
and its capabilities as a musical or educa-
tional instrument. The series continues with
constructional detail of the circuitry. Each
basic modular unit is described in full, but
the number of units employed can be varied
to suit the constructor’s needs.

Sweep frequency oscillator

By driving V'CO, with a ramp, generated by
VCO, (both described last month), it is
possible to produce a sweep frequency
oscillator capable of covering the entire
audio spectrum in one sweep (Fig. 14). If
the swept sinewave output of V'CO, is then
fed into a network, the amplitude-frequency
response of that network can be rapidly
determined. A three decade sweep is avail-
able and the peak to peak amplitude is
virtually constant. However, the sinewave
generated by VCO; is by no means pure,
having a harmonic content of between 3 and
4%, This limits the resolution to a rather
modest value, but even so, a reasonable
representation of the network's frequency
response can be obtained. (It is particularly
useful for directly observing the effect of
tone controls in audio amplifiers.) To
display the amplitude-frequency response,
the ramp drives both the oscillator VCO;,
and an oscilloscope (in the x-direction),
whilst the network response is displayed in
the y-direction. The drive need not be a
ramp; in fact any continucus function
could be used.

Voltage controlled oscillator, ¥CO,

This oscillator produces a sequence of steps,
the amplitude of the steps being individually
controllable. The number of steps in the
sequence can be varied up to a maximum of
six (Fig. 15) and a series of pulses is also
available (1 to 1 mark/space ratio) each
being coincident with the leading edge of
each step. The oscillator is voltage con-
trolled and has a pair of summing inputs.
The frequency-voltage relationship is ex-
ponential and extends from subsonic fre-
quencies to above 20kHz, all in one range.

The oscillator, which consists of a voltage
controlled astable! driving a binary counter,
is shown in block diagram form in Fig. 16.

*Electronic Music Studios.
tUniversity 6f Southampton.

Fig. 14. Using VCO and VCO, as a sweep
[frequency oscillator.
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f\/ tested
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Fig. 15. Functions provided by voliage
controlled oscillator, VCO;.
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Fig. 16. Block diagram of VCO,.
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The b.c.d. output is decoded into decimal
form, attenuated by pots 1 to 6 and then
summed. The length of the resulting sequen-
tial output can be modified by selectively
resetting the binary counter. The circuit
diagram of VCO, is given in Fig. 17.
Transistors 77, and Tr, are voltage driven
and provide a current drive to the astable.
The result is an exponential current-voltage
relationship and an exponential frequency-
voltage response.

The useful range of the control voltage
applied to Tr,, is a few hundred milli-
volts, and must be generated relative to
+V,. Preset R, is adjusted so that the
clock frequency produced is approximately
20kHz with the bias set at maximum. Also,
when the bias is set to a minimum, preset
R,, is adjusted so that the clock frequency
is approximately 0.2Hz. Unfortunately, the
effects of R, and R,, are interdependent
and hence they must be set up iteratively
until convergence is achieved on the desired
settings.

The logic section is self explanatory;

VCiq

VC;,

however, the logic power supply must be
decoupled with a 0.1uF capacitor. Note
that this oscillator does not lend itself to
construction on plug-in boards, as the
edge connections required are exceptionally
large.

Voltage controlled amplifier, VCA4, ,

The heart of this unit which performs the
function of amplitude mcdulation is a
linear four quadrant multiplier, the device
being an integrated circuit, SG1495D. This
device operates from a + 15V supply, and
when used in the circuit shown in Fig. 18
can accept inputs of +5V. The frequency
response is greater than that required. The
output is taken between two load resistors
and a differential amplifier (/C,) is required
to remove the common mode signal. Design
of the multiplier and differential amplifier
is very nearly the same as that given in
the applications sheet for the SG1495D
but some component values have been
modified and lower tolerances are used.
A scale factor of 0.1 is employed.

Wireless World, September 1973

The multiplier accepts two inputs, X and
Y, and generates an output that is linearly
proportional to the product XY. The X
input is the audio signal V4, and the Y
input is the output of the control circuit.
This circuit is a voltage summer with inputs
of ¥C,, VC, and a bias voltage. This
arrangement is that of a “‘perfect” half wave
rectifier, thus, when the sum of the control
and bias signals goes negative, the output of
IC, remains at OV. Only when the sum is
positive will an output (a control voltage)
be produced. In this way, the control section
has a threshold characteristic, this threshold
occurring at 0V and being used as the
reference level for zero output from the
v.c.a. When long leads are used, parasitic
oscillation may occur, but this can be
suppressed by an RC network (C,R,).

Aligning the v.c.as

Four presets (Fig. 18) have to be aligned;
these are R,q, Ry, Ry, and Rg. The first
two are Y and X “offset adjust”, the third
is “gain” and the last is “output offset”.

+Vee +15v
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I s0p[25v

——
] Trg
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c o
1 2k2 R15§ Rpq av7
50u 25V 820¢ o
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Fig. 17. Circuit diagram of VCOj3.

pulse output
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Set X and Y to OV making sure that the
bias (R,s) is set at its most negative setting.
Monitor the output of IC, and adjust the
putput offset (Rg) until it is at zero potential.

Set X to +5V, but keep Y at 0V, and

adjust R,q, the Y “offset adjust” until the
output is again at zero potential.

Set Y to +5V, set X to 0V, and adjust
R,,, the X “offset adjust”, until the output
is once more at zero potential.

431

Now repeat the first step. The last preset
to be adjusted is R,,, the gain control,
which alters the scale factor of the generated
output. The unit is now a functional v.c.a.,
and some amplitude modulation can be

demonstrated. Also the audible and visible
effect of varying the X and Y “‘offset adjust”
can be observed.

Let VA4, be a 1kHz sine wave and VC, be
a 100Hz triangular wave. By varying the
bias control, the product can be made to
rise or fall above the reference level horizon
(Fig. 19a).

If the sinewave and triangle are produced
by ¥CO, and VCO,, then the output will
also be one-sided as both of these signals
g e ,  Re3 are one-sided (Fig. 19b). If however, the
12 Py :?h? signal V4, is alternating, then a double

o sided output will be produced.
The effects of misalignment of the X and
Y “offset adjust” can now be observed. For
7l 13 3R15 = b ' "7 output the Y “offset adjust™ the result is that the
N 41

VA4
+Vee
+18V

-Vee
~18Y

1%
CONTROL POTS R Ce Ca
Y SO0p S0
Ry Rs 28V 28V
[connected  8k2 8k2

ciose to
pin
-} ] 10 11

XA

R
Rg 25k |
D.C. OFFSET

Rs 3k3

8 14 Ry 3«3

Ris 12k + output is non-zero when the control voltage
15k \Ria Ros 100K 1Ca reaches the threshold level. The output may
AN Ria never reach zero or may even pass through
100k zero and become inverted (Fig. 19¢c). The

dynamic range of the v.c.a. is thus severely

;*:263 7';7 R limited by errors in the setting of the Y

. f ) 47 “offset adjust”. Misalignment of the X
N “offset adjust”, results in the unwanted
= aipiov components of VC,, VC, and the bias
J” appearing at the output, this being par-

+Vee

BIAS

+
5k ™ap
10V

ticularly disturbing when VA, is zero.

Voltage controlled filter

Res The v.cf. is a bandpass filter with pre-

{ settable Q factor and a variable (and voltage
controllable) centre frequency. The circuit
diagram of the v.c.f. is given in Fig. 20. The
use of a multiplier makes the circuit appear
rather complex; an alternative approach is
to use f.e.t. modulators. The result would be
a reduction in circuit complexity and cost,
paid for at the expense of increased distor-
tion and a loss of linearity of the centre
frequency with respect to the control
voltage.

The circuit operation is as follows. The
sum of the bias and the input control voltage
is squared and used to drive the multiplier.
The transfer function of the square law
generator is given in Fig. 21, transistor Tr,
being designed to saturate when its collector
reaches a potential of —SV. The multiplier

Fig. 18. Circuit diagram of voltage controlled amplifier VCA, ,.

product of VA, 8 VCy

one sided VA4 also one sided
only positive note that the control
/ voitage can only go

negative
i m
ov

double sided VA,

v AN N N

VC4 envetope of
mod. carrier

VA, carrier

=l A

double sided

bias increasing negatively

- product is similar to VCA, and VCA,, but in
+ i v this case forms part of the main loop

VI 7}}@( with the two integrators. Integrator gains of

ov ac—threshold Jevel = 3.3 x 10* are used and the first integrator is
(a) (b) limited by zener diodes D;o and Dy,. If

effects of misalignment of Y "offset adjust” the output swing of this integrator were

| * i allowed its full range of movement, the

T l l maximum input of the multiplier would be

vﬂ(ﬂ\—/\——/\‘ an M exceeded, causing the loop to become un-

ov [—— e B stable and then “hung-up”. The Q factor

output faletoireach | | cugptowmmshoots can be modified by adjusting R, and

theoretically when the wiper of this pot is at

0V there is no damping term, and the loop

becomes unstable. This situation may or

may not occur, it being dependent on com-

ponent imperfections and the way in which
the circuit is constructed.

It was decided that this filter should not
become oscillatory at high Q factor settings.
Thus to eliminate this possible state, R,3
has been included, the value of which is
chosen to make the loop non-oscillatory

() adjust”

AN

a component of VCq,VCy or the bias
can appear at the output when VA4 is zero

Fig. 19. (a) Variable threshold effect in aligning the v.c.as. (b) Waveform envelopes from
VA, and VC, products. (c) Effects of misaligning the Y *“‘offset adjust”. See text for full
explanation.
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Fig. 20. Circuit of the voltage controlled filter.
throughout its ranges. The v.c.f. can be monitor the output of /C. This potential i\
modified externally so that it forms a may need to be zeroed by adjusting R,
low distortion oscillator, but this will be this offset being particularly large when the
described later. Other synthesizers tend to bias control is set at minimum. If the multi-
prefer the use of low pass v.c.fs, and this is plier has been carefully aligned to give a
easily achieved by taking the output from maximum dynamic range, then a range in
IC,, the low pass output. In fact there is no centre frequency of about one octave can Vout

reason why the bandpass and the low-pass
outputs should not be simultaneously
available.

Filter alignment

Careful adjustments of presets R, ,, R,, and
R, are required, because the multiplier is
part of a loop that can easily become
unstable, particularly at low values of gain.

Break link A, Fig. 20, and align the
multiplier using the method described for
VCA, and VCA,. Note that there is no
“gain preset” to adjust. Replace link A and

be expected. Note that the multiplier’s gain
should not quite reach zero or (even worse)
pass through it and hence change sign, as
both of these states are unstable.

The v.c.f. is now functional and can be
used to perform a variety of operations.
The more common uses are to filter inputs
such as white noise, producing various
effects similar to wind, rain, jet engines etc.

The v.c.f. can be used as a low distortion
oscillator (Fig. 22a). The Q factor and the
bias are set at maximum and the control pot
R, (Fig. 20) is increased so that the filter

wWwWWwW.americanradiohistorv.com
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Fig. 21. Transfer function of the square
law generator in Fig. 20.
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just oscillates. The v.c.f. can now be swept
throughout its range, producing a sinewave
of virtually constant amplitude and of
variable frequency (a 9.5 to 1 range was
obtained). There is a 90-degree phase
difference between the low-pass and band-
pass output, sine and cosine waveforms
being simultaneously available.

The v.c.f can also be used as a notch
filter (Fig. 22b). To set up the mixer, use a
sine wave input and set the v.c.f. to the same
frequency, with the Q factor at maximum.
By varying pots VA, and VA4,, the input

/\\/ X sin ®nte

output

inverter

input

output

mixer

and the bandpass output can be made to
cancel out. The “notch” can then be swept
throughout the v.c.f’s range. This technique
can be used to examine the harmonic con-
tent of any signal that lies within the
frequency range of the v.c.f.

The v.cf. is also useable as a spectrum
analyser, measuring energy per hertz versus
frequency (Fig. 22c). However, this is no
more than a demonstration piece, due to
the narrow range. Also, the sweep time must
be rather long if a “‘high” resolution (i.e.
high Q factor) is required, and the constant

VA, j[

Ci R,
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bandwidth makes interpretation of results
difficult.

Audio mixer and summer/inverter

The audio mixer is a three channel virtual-
earth mixer, each channel having its own
attenuator and being a.c. coupled. A master
volume control determines the overall signal
level at the output (Fig. 23).

Also, two direct coupled virtual-earth
mixers are provided (Fig. 24). These both
have three inputs, two having a fixed gain
of —1 and one of — 10, and are used for
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Fig. 24. Direct coupled virtual-earth mixer. 10k oatpll
R3
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/\/\ @ 10k
Fig. 22. Using the voltage controlled filter
as (a) a low distortion oscillator (b) a
notch filter and (c) a spectrum analyzer.
Fig. 25. Circuit of the reverberation unit.
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Fig. 26. Circuit of the exponential converter.
Two converters are included in the
synthesizer.

signal processing, such as inversion, sum-
ming or amplification.

Reverberation unit

The reverberation unit consists basically of
three sections; the driver, the springline
reverberation unit and the equalised pickup
amplifier (Fig. 25). The springline rever-
beration unit used was the “H242” obtain-
able from Henry's Radio. This unit is
moderately inexpensive, but suffers from a
loss of high frequency reverberation, drop-
ping considerably at about 4kHz. However,
a useful response can be obtained—enough
in fact for this unit to be used in one of the
commercially available synthesizers.

By operating switch S,, a choice of the
input signal plus reverberation, or just
reverberation is available. Thus the rever-
beration can be separately controlled, by
using a v.c.a. and/ora v.c.f., as well as being
manually controllable (R;). To reduce any
microphonic effects, the HR42 unit should
be mounted on a pair of rubber pillars.

Exponential converter

This unit has an exponential transfer func-
tion of the form,

Vou = exp(Vi, +constant)

The base-emitter junction of transistor
Tr,, Fig. 26, 1s voltage driven, the collector
current being monitored. The relationship
between Vg, and I is very nearly exponen-
tial, modified by the fact that the voltage
drive is imperfect and the value of ¥V,
(Try) is changing. The suitable working
range for the base emitter voltage of 7r; is
from 0.5V to about 0.7V, a width of only
200mV. This requires that 7r; is biased to a
Vgg of about 0.5V and that the control
voltage drive is suitably attenuated, the bias
being preset by adjusting Rg. As two
exponential converters are included in the
synthesizer, both should be adjusted so that
their responses are matched.

The need for an exponential transfer

function is twofold. One, the subjective
response to volume can be loosely described
as “logarithmic’. And two, the subjective
response to a change in frequency is
governed by the ratio of the two frequencies.
Thus, frequency generation should be an
exponential function of the control signal,
if the control, from say a set of keyboards, is
to be considered musically useful.

The construction of the synthesizer will
be completed with a description of the
sample and hold function, noise sources,
waveform generator and power supply. All
the synthesizer functions will then be linked
via the patch panel, keyboards and joystick
control. Details of i.c. pin connections
will be given and also examples of the
synthesizer’s use.

Correction

In Fig. 13, a resistor R,, of value 1kQ
should be inserted between the +15V
supply and zener D,.

(To be concluded)

Reference

1. D. T. Smith, **Multivibrators with Seven-
decade Range in Period”, Wireless World,
February 1972, pp. 85-86.

Announcements

“Sound Studios and Recording” and “Broadcast
Sound Reproduction” are two courses to be run
during the Autumn and Spring terms 1973-74
at the Polytechnic of North London, Department
of Electronic and Communications Engineering,
Holloway Road, London N7 8DB.

The University of London, Department of
Extra-Mural Studies is to hold a course of 22
meetings plus four visits on “Hi-Fi and the Science
of Sound” at Callowland Adult Education Centre,
Watford on Thursdays, 7.15 p.m.-9.15 p.m., begin-
ning 11th October.

Information on part-time courses in electronics
— including an R.A.E. course — at Plymouth
College of Further Education can b# obtained
from E.H. Farrar, Head of the Department of
Electrical  Engineering, College of  Further
Education, Keyham Annexe, Keyham Road, Devon-
port, Plymouth, Devon.

Surrey Electronics, 24 The High Street, Merstham,
Redhil RHI 3EA are producing a glass fibre
p.c. board for M. Hartley Jones’ “Frequency Shifter
for Howl Reduction” circuit published in the July
issue. The board is 90 X 140mm with a gold
plated edge connector to mate with a 12-way
0.15in socket.

A course of nine Tuesday evening lectures on
the “Engineering of High Fidelity Sound Systems”
will be given from 6.30 p.m. to 8.30 pm. at
Cambridge College of Arts and Technology, Depart-
ment of Engineering and Building, Collier Road,
Cambridge CB1 2AJ commencing on 9th October.
Information is also available on an R.A.E. course
and morse practice evening also commencing in
October.
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H.F. Predictions
for September

Seasonal chafiges will result in generally
improved conditions in propagation. Long
periods of subnormal days are unlikely. Iono-
spheric conditions are more favourable for
the North Atlantic path and trans-equator-
routes should be consistently workabie above
20 MHz.

The period of the last sunspot cycle corres-
ponding to current conditions was 1962. The
solar index from then on did not rise above
the present value of 25 until the beginning of
1966; by the end of 1966 it had risen above 60.
The trough of sunspot minimum now upon
us can therefore be expected to last until 1977.
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Optoelectronics: devices and applications

Twinkle twinkle little led, how I wonder if you're dead

by J. Carruthers, J. H. Evans, J. Kinsler & P. Williams*

Three aspects of the link between light
and electronic circuitry are considered
in this article: detection and measurement
of light, generation of light~ from - an
electrically operated source, and use of
light as an intermediary in some electronic
process. Of the wide array of optoelec-
tronic devices available a small number
cover a wide range of requirements. More
specialized components, such as semicon-
ductor lasers, photomultipliers, must be
left to a later series.

The electronics industry is seeing a
production and pricing pattern in one
family of optoelectronic devices reminis-
cent of the ttl war at its fiercest.
Light-emitting diodes have changed from
an r & d novelty to a consumer com-
ponent with great rapidity and are
already falling to a price level comparable
with the transistors used to drive them.
They will replace filament and neon
lamps for a wide variety of applications
and it is on their characteristics that
this series concentrates as far as light
generation is concerned.

Light-emitting diodes are p-n junctions
governed by the same rules as silicon
diodes. The choice of materials is devided
by the spectrum of light required while
the efficiency can depend critically on
doping levels. The most common materials
are gallium arsenide and gallium phos-
phide (and other compounds) ( Figs 1 & 2)
with a current requirement of S to
50mA for normal brightness. The resulting
p.d. is in the range 1 to 2V (Fig.
3) making the diodes compatible with
both linear and digital circuits. Relative
intensity of the lamp is an almost linear
function of current over a wide range
of currents (Fig. 4) falling at higher
temperatures.

Response of the human eye is greatest
in the yellow /green region of the spectrum,
and the gallium arsenide-phosphide
devices (Fig. 1) — which emitters
peak in the red — appear less bright
than otherwise comparable-efficiency
yellow diodes. Nonetheless, economies of
scale dictate the use of the lower-cost
red l.e.ds for most applications.

Emission in other parts of the electro-
magnetic spectrum is possible with suitable
materials including the highly specialized

"All with Paisley College of Technology.
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Figs. 1 & 2. Materials used in light-emitting diodes are chosen to give the desired colour.
Although GaAsP diodes are of compararable efficiency to GaP diodes, they appear brighter
because eye response is greater in that region (Fig. 1, left).
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Fig. 3. Light-emitting diodes have a p.d.
of 1 to 2V for normal brightness levels,
making them compatible with both linear
and digital circuits.

semiconductor lasers with a very narrow
spectral response. Pulsed operation with
low duty-cycle high-current pulses gives
the highest efficiency with such devices,
and they find application in optical com-
munication systems.

Solid-state light-sensitive devices are
based either on p-n junctions (photodiode,
photovoltaic cell, phototransistors) or poly-
crystalline materials (CdS photoconductive
cells). Light falling on a p-n junction
if of short enough wavelength generates
hole-electron pairs. Current flows if the
p-n junction is short-circuited (Fig. 5)
or connected to a low-resistance load;

WL ameticanradiohistons.com
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Fig. 4. Lamp intensity is a linear function
of current, except at higher temperatures
(broken line).

current is proportional to the intensity
of light falling on the junction, and
the terminal p.d. for a silicon diode
may be up to about 0.5V (Fig. 6).

A specialized form of photodiode, the
photovoltaic cell, is used as a power
source. Selenium, or more commonly now
silicon, is the material used and the
cells are arranged to have a high surface
area to maximize their light catchment.
Although having non-linear characteris-
tics, the simple maximum-power-transfer
theorem gives a first order answer for
the optimum load (Fig. 7) i.e. that load
which maximizes the output power is
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SHORT[CIRCUIT CURRENT {mA)

(o]

LIGHT INTENSITY

500

OPEN CIRCUIT VOLTAGE (mvV)

LIGHT INTENSITY

Figs. 5 & 6. In light-sensitive devices based on a p-n junction, current is a linear function of
light intensity falling on the junction (Fig. 5, left). Open-circuit voltage can be as high as

0.5V with silicon photodiodes (Fig. 6, right).

5]
s
T

POWER OUTPUT (pw)

LOAD (k)

Fig. 7. For selenium or silicon photo
voltaic diodes maximum power is delivered
for a load given by open-circuit voltage
divided by short-circuit current.

RESISTANCE (kn)
T

\

LIGHT INTENSITY

Fig. 8. Photoconductive cells using
cadmium sulphide normally have a non-
linear light intensity solidus current
characteristic although the voltage-current
curve is linear.

ZnS  isible CdS CdSe
L 1 —
0-4 06 0-8
A (pm)

Fig. 9. Because the spectral response of
cadmium sulphide cells matches eye
response they are widely used in
photographic applications.

given by R, — V,J/Is~ The theorem
applies to linear systems but gives reason-
able results for some non-linearity.

Further increase in load resistance or
illumination makes for little extra p.d.
as it becomes comparable with the p-n
junction barrier potential. In a photo-
transistor the collector-base junction is
illuminated and the transistor amplifies
the resulting current. Currents of 10mA
and more are possible but the speed
of response is slower than for the diode
alone when reverse biased. This latter
mode is the fastest with a separate d.c.
supply providing a high field to sweep
the carriers out of the junction. The
limiting effect on speed of response is
often the RC time constant of the ex-
ternal circuit particularly as the currents
are low, forcing the use of large resistors
where large voltage swings are needed.
Any voltage swing up to the supply
voltage may be obtained provided that
the supply voltage does not exceed the
diode reverse-breakdown voltage.

Any other semiconductor device or
circuit using a p-n junction may in
principle be made into an optoelectronic
device with suitable packaging. Thus
photothyristors can be obtained which
are fired by an optical pulse, though
they are presently restricted to relatively
low-current applications e.g. for firing
a higher power thyristor. In this case
the photothyristor needs to have high
voltage breakdown characteristics but can
be a low-power device supplying pulses
of a few tens of mA to the power
device.

Photo-Darlingtons and other transistor
combinations are equally feasible where
higher output currents are desired in
linear circuits, but in many cases it
is equally simple to combine a photo-
diode or phototransistor with other con-
ventional transistors. M.o.s. devices are
very useful in optoelectronic circuits, with
the threshold voltage varied by the light
intensity. By adapting the m.o.s. processes,
complex circuits have been recently pro-
duced by i.c. manufacturers, to provide
outputs capable of driving small relays
and switching at preselected light in-
tensity.

Cadmium sulphide photoconductive
cells have a very high resistance in
the absence of light, with the resistance
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falling rapidly with increasing light in-
tensity (Fig 8). At all light intensities
the device has a linear ¥V /I characteristic,
and for some devices the variation of
conductance with light is itself almost
linear. As the spectral response of CdS
cells closely matches that of the human eye
(Fig 9), they are used in photographic
equipment. These cells have to be used
with some external power supply, a.c.
or d.c., as they do not generate any
power. The advantage is that the power
controlled in the load can be large enough
to operate a wide range of lamps and
relays.

A powerful tool for designers made
possible by recent development is the
photon coupler. This is typically an 8-pin
dual-in-line package containing a light
emitting-diode tightly coupled, optically,
to a silicon phototransistor. There is
no electrical connection and breakdown
voltages between the two sections of
several kilovolts have been achieved. Simi-
larly the capacitance coupling is small,
and these devices are ideal for transmitting
signals between circuits where direct
electrical connection jis impossible or
inadvisable. Examples of such situations
include firing of thyristors from
grounded source and coupling between
digital systems where ground noise is
a problem.

Optoelectronics has passed the healthy
infant stage and is developing into a
mature branch of engineering where the
choice is wide enough to encourage all
designers to extend their skills.

How to get Circards

Order a subscription by sending £9
(UK. price; £10.50 elsewhere) for a
series of ten sets to:
Circards
J. Rider
IPC Business Press Ltd (Sundry Sales)
40 Bowling Green Lane
London EC1R ONE.
Specify which set your order should
start with if not the current one. One
set (normally 12 cards) costs £1 UK.
and £1.15 elsewhere, postage included.
Topics covered in Circards are
active filters
2 switching circuits (comparators &
Schmitts)
3 waveform generators
4 a.c. measurement
5 audio circuits (equalizers, tone
control, filters)
constant-current circuits
power amplifiers (classes A, B, C, D)
astable circuits
optoelectronics: devices and
applications
Subsequent issues will cover micropower
circuits, logic gate circuits, wideband
amplifiers, alarm circuits, digital counters,
pulse modulators. Introductory articles
in Wireless World indicate availability
of Circards, which are normally ready
for despatch on the Ist of the month, and
the Circard concept was outlined in the
October issue, pages 469/70.
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Industrial Electronics

5. Weighing systems

by Richard Graham

Having discussed the reasons for the
development of electronic weighing and
looked at load cells in broad outline (July
issue, p.353), one is now in a position
to examine complete systems, with their
benefits and advantages over mechanical
weighing equipment.

First, though, there is one more type
of weighing transducer which should be
mentioned — the class of cell employing
the linear variable differential transformer
as its measuring element. This device,
which is exemplified by the Hunting
Engineering weigh cell shown in Fig. 1,
is used chiefly for low weights (milli-
grammes to a few kilogrammes) and,
especially when temperature-compensated,
is extremely accurate and stable. High-
speed check-weighing is a typical applica-
tion. The sketch shows a load-carrying
platform, which moves vertically against
a precision, temperature-compensated
spring, being constrained to vertical
movement by two flexural pivot arms
of specially developed, temperature-stable,
spring stcel. Moving with the platform
assembly is the lLv.d.t. armature, the coils
remaining stationary. A dash-pot (not
shown) prevents oscillation. The output
of the cell is a.c., but precision rectifier
units are obtainable to fit inside the cell
and the input to the lv.dit. is provided
by a  highly stable high-frequency
oscillator.

The output signal provided by inost
strain-gauge load cells is of the order
of 2mV per volt applied and, depending
on the manner in which multiple cells
are connected together, the output
provided to the indicating and processing
circuitry is usually around 5-15mV, a.c.
or d.c. Alternating signals have been the
usual type, but many firms are now
tending to use a direct-voltage input to
the cells, preferring to deal with drifts
in the electronics rather than with cross-
talk and quadrature signals in a.c.-fed
systems.

Display

The type of instrumentation chosen
depends to some extent on the display
method preferred. Two schools of thought
exist on this matter of readout: the
protagonists of large dial displays with
pointers, and the digital faction. Both
methods of weight display have strong

points in their favour, and each has its
own most appropriate sphere of activity,
in common with the displays of other
types of measuring equipment. Those in
favour of digital readout point out its
lack cof ambiguity and ease of compre-
hension, but it must be admitted that
this obtains only when the reading is
static. On the other hand, the proponents
of pointers on dials assert that the informa-
tion can be assimilated more easily and,
in some cases, even without the need
to actually read the numbers — the
position, or angle, of the pointer giving
an adequate indication. If a hopper or
vat is filling or emptying, the pointer
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will follow and the instantaneous weight
can be seen. In this situation a digital
display would be uncomfortable, to say
the least. It is perhaps true to say, however,
that a digital display is more compatible
with complete systems which must inter-
face with peripheral equipment such as
printers, batching  controllers and
computing devices. A typical arrangement
would be as shown in Fig. 2.

Dial indicator. A typical dial indicator
is shown diagrammatically in Fig. 3, where
it shows the weight borne by four load
cells. The outputs of the cells are combined
and amplified to a workable level, and

Top platform Fiexural pivot
Stationary
mounting
plate
Temperature- Comm Output
Compentated —= voltage i
Sphing = (signal) colls o
=3 transformer
Grey area = LVDT varies
Indicates x electricai
movable output
portion
Flexural pivot
Bottom platform
Fig. 1. The Hunting l.v.d.t. weighing cell.
- batching
calculator
data
e logger
::oe‘?lds printer
= [ A to0 1
ummer converter display

Fig. 2. A possible configuration of a complete weighing system with ancillary recording
and batching equipment. The batching controller detects coincidence between the digital
output of the display unit and a preset number, and controls the hopper output.
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form one input to a comparator. The
comparator output drives a motor which
rotates the pointer over the dial. On the
same shaft is a high-quality potentiometer
which rotates with the pointer and which
drives the other input of the comparator
with the voltage on its wiper. As the
amplified signal from the load cells at

the comparator varies, the motor, pointer’

and potentiometer shaft rotate until the
voltage at the other input to the com-
parator equals that from the load cells.
The pointer now indicates the weight.
In practice problems occur with hunting,
as in any servo system, and much of
the electronics is concerned with achieving
adequate  sensitivity while retaining
stability.

Digital indication. In essence, the
electronic design of a digital weight
indicator is identical with that of a digital
voltmeter and is simply concerned with
analogue-to-digital conversion. Several
different methods of doing this exist,
and have been adequately described many
times. Dual-ramp integrators, ladder net-
works and voltage-to-frequency converters
are used, and the availability of integrated
a-to-d converters must have a significant
effect on this type of equipment. One
of the advantages of this digital type
of display is that the signal itself is now
digitized and is available for transmission
to other equipment.

Applications

Containers. Perhaps the most common
application of load-cell measurement is
the weighing of the contents of large
silos or vats. In place of levers and knife-
edges (and imagine the problems associated
with mounting a 500-ton silo in such
a manner) it is only necessary to sit
the container on three or four load cells
arranged round its perimeter, and the
rest is electronics. It is, of course, necessary
to ensure that the ‘load applied to the
cells is truly vertical and that side loads
due to thermal expansion are eliminated
by “floating” mountings, and for this
reason it is sometimes found necessary
to “hang” the container from tension cells
rather than resting it on the compression

container must be arranged to exert the
minimum resistance to load.

Weighbridges. Anyone who has seen below
the load platform of a large mechanical
weighbridge will readily understand the
attraction of load cells for this application.
The elimination or reduction in depth
of the pit and the replacement of
immoderately dimensioned levers with
insignificant load-cells is not the only
attraction however; the signal from the
cells is easily transmitted to remote
displays without the use of further levers,
and a digitized signal is already in a
form for input to other equipment for
process control or data-collection.

Cranes. The mechanical way of weighing
the load suspended from the hook of
a crane is to suspend a complete weighing
machine “in series” with the load,
complete with its dial. Electronically, the
method is to interpose a load cell some-
where between the gantry and the load
(the exact position varies with manu-
facturer) and to lead the signal away
to a fixed control and display console.
The loads suspended from crane hooks
are, in some cases, highly inimical to
delicate mechanisms; molten metal, for
instance, exudes fumes and quantities of
heat: load cells are readily rendered
relatively immune to this kind of treat-
ment. It is also possible to arrange for
the cell to provide an alarth signal which
will indicate overload.

Belt-weighing. THis is an application which
has caused a certain amount of hair-
tearing and teeth-gnashing until quite
recently, and the accuracies obtained are
still not much better than a claimed 1%.
The essential information delivered by
a belt weigher is the rate of flow of
material bver the beit (weight of a given
amount X speed) and the total amount
conveyed.

In one example of beit weigher, design-
ed by Philips, the belt produces a train
of pulses, the frequency of which corres-
ponds to the belt speed, by mesdns of
a slotted disc moving in the inductive
feedback loop of an oscillator. The pulses
into a varying voltage

otentiometer

@

type. Mechanical connections to the are converted

load cells

'"—8\ comparator
P.S.U,

==
}Y-

Fig. 3. A dial indicator in basic form. Batching can be carried out either by using the
analogue signal or by causing the pointer to actuate photo-cell or inductive trips.
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level in a frequency discriminator, the
level becoming the input to the load
cells, which bear the weight of a fixed
length of belt. The cell output, therefore,
is representative of the speed of flow
multiplied by the weight (rate of flow).
This signal is amplified to drive an
indicator and is also applied to a fre-
quency-to-voltage converter, the output
of which (another train of pulses) is
counted and totalized, thereby providing
the “total” output.

A design was produced some time
ago by Richard Sutcliffe Ltd, using
Lv.dts as weight transducers, mounted
on spring cantilevers which bear the
load and which deflect linearly. A tacho-
generator driven by the belt supplies
the primary drive for the Lv.d.ts, the
output of which is, again, speed times
weight. This is indicated, as before, and
gives rate of flow information. Integration
to obtain “total” readout is performed
by a watt-hour type of meter driven
by the rate output, which has a perforated
disc, with lamp and photocell mounted
on its shaft. The pulses produced by
the turning of the disc are counted
to give the total.

These four applications probably ac-
count for the majority of load-cell weigh-
ing equipment in use, although many
are in use in diverse other fields of
activity. In medicine, for instance, it
is used to measure minute variations
in the weight of patients undergoing
kidney dialysis. In this application, small
variations are imposed on a static weight
which is many times larger (the weight
of the bed and patient), a constraint
which requires considerable stability and
resolution in the electronics as only a
a small portion of the transducer output
can be used.

In conclusion, it can be said that
load-cell weighing offers convenience in
the design, construction and maintenance
of large systems, ease of interfacing with
data-handling equipment and a ready
means of obtaining remote or multiple
displays. Cost saving becomes apparent
in larger systems, but even in the smaller
systems, cheapness is sometirmes traded
for the other attractions.

Manufacturers of load cells and systems

W. & T. Avery Ltd., Smethwick, Warley,
Worcs. 021-558 1112/2161.

Bofors Electronics Ltd, Orchard House, Cherry
Orchard Road, Croydon. 01-686 9487.
Davy-United Instruments Ltd, Darnall Works,
Sheffield 9. Sheffield 49971.
Electromechanisms Ltd, 218/221
Avenue, Slough, Bucks. Slough 27242,
G.E.C.-Elliott Automation Ltd., Elstree Way,
Borehamwood, Herts. 01-953 2030.

Guest International Ltd, Redlands, Coulsdon,
Surrey CR3 2HT. 01-668 7141.

Hunting Engineering Ltd, Electrocontrols
Division, Dallas Road, Bedford. Bedford 60181.
Mangood Ltd, Polo Fields Estate, Panteg,
Pontypool, Mon. NP4 5YJ. 04955 /55112.

Pye Ether Ltd, (Philips), Caxton Way, Steven-
age, Herts SG1 2DG. 0438 4422.

Transducers (CEL) Ltd, Trafford Road, Read-
ing, RG1 8JH. 0734 580166.

Bedford
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An Approach to Audio Amplifier Design

2. Measurement of characteristics, transient considerations,
transient intermodulation index.

by J. R. Stuart,*B.Sc.(Eng), M.Sc., D.1.C., M.LE.E.

In the first part of this series the discussion
of an approach to the design of audio
systems led to consideration of some of the
characteristics that are currently measured
for evaluation purposes, and to some that
are not, but could be.

It is easiest of course to measure systems
in terms of deviations from the specified
ideal, and here 1 have concentrated on
measurements made with standard equip-
ment. Discussion of the design of audio
amplifiers has so far isolated the following
parameters for examination, and an attempt
has been made to apply a level of signifi-
cance to each.

Steady state:

1. Frequency/amplitude and phase res-
ponses.

2. Steady-state harmonic and intermodu-
lation distortions.

3. Specific waveform distortions €.g. cross-
over, clipping.

Transient:

1. Rise-time.
2. Stability.
3. Transient intermodulation distortions

(t.id).

*Lecson Audio Ltd

Necessarily any discussion of these para-
meters is intimately involved with negative
feedback design, and I return to this subject
in this article.

Sensitivity of the ear to changes of slope
around zero. The two distortion effects
which, apart from serious overloading, seem
to be the most objectionable to the ear are
crossover and transient intermodulation
distortion. Both effects can arise in any
class AB or class B amplifier. The causes
of both types of distortion are totally dif-
ferent and the designer can handle them
independently. In general the values of these
distortions are also independent of each
other, but in the case of t.i.d. the presence
of crossover distortion due to the gain devi-
ation in the crossover region could aggra-
vate the situation. It may be significant that
both the distortions appear to have a similar
subjective effect—possibly as both create a
slope error (usually around the zero point)
—although it may be an indirect conse-
quence of these.

Measurement of amplifier open loop
characteristics

In conventionally designed negative feed-
back audio amplifiers, and particularly in

input

(a)

power amplifiers, the open loop frequency
response is normally determined by lag
compensation applied to the loop, although
in some cases transistor characteristics may
dominate, e.g. when output transistors are
operated in the common-emitter mode.

The problem of measuring the open-loop
transfer characteristic is that usually the a.c.
feedback loop is associated with d.c. feed-
back, and thus d.c. feedback is essential to
the correct operation of the amplifier; also
the measurement technique should not sub-
stantially alter the compensations and
working conditions from those of closed-
loop operation.

Figs. 11(a) and (b) show two common
circuit configurations with all the usual lead
and lag combinations. The technique pro-
posed for measuring the forward character-
istic is to divide R, into three elements as
shown in Fig. 11(c), and to use two by-pass
tantalum capacitors C, whose value 18
such that the attenuation between points
A and B at the measuring frequency is at
least 20dB more than the measured gain.
As power amplifiers normally have a closed-
loop gain of at least 20dB, the error in this
measurement is likely to be less than 2dB.
Note that this technique maintains fairly
well the impedances at points A and B and

(c)

Fig. 11 (a), (b). Two typical amplifier configurations used to establish methods of measuring open and closed loop circuit perforinance.
(¢) Substitution of feedback resistor R, by test jig circuit.
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does not interfere with the conservative
compensation of C, or the loading of C,.

This connection, with careful attention
paid to stray capacitances, will allow the
measurement of open-loop gain and phase
(compensated and uncompensated) and
open-loop distortion.

Some transient considerations

At the end of the first part in this series, a
list of conclusions leading to the avoidance
of t.i.d. were given in terms of negative
feedback-loop design considerations. To
obtain the best reproduction from an am-
plifier, careful attention has to be paid to
other transient distortion mechanisms which
include waveform distortions like ringing
and overshoot and low-frequency rumble
effects.

One very interesting property of negative
feedback loops is that whereas usually their
action is to reduce distortion appearing at
the output, waveforms inside the loop may
be subject to very large amounts of dis-
tortion—much more than in the open-loop
condition. I have quite often measured dis-
tortions within a loop 1000 x the output
distortion when only 30dB of feedback is
being used.

Low frequency transient effects can then
arise if this distorted signal is able to change
the d.c. working points of any stage in the
amplifier, e.g. modify the average current
in a decoupled stage as in Fig. 12. This is
further aggravated, or may be induced, if
the design allows the application of more
d.c. than a.c. feedback. This is commonly
done in an attempt to achieve an apparently
high d.c. stability. In practice, small differ-
ences in the gain of the two halves of an
amplifier can result in large very low fre-
quency error signals being generated which
can cause clipping or aggravate other dis-
tortions. The effect, which can be considered
as a dynamic offset, is shown up by tone-
burst testing.

Translent response, distortlon and stabllity.
The synthesis of a successful system, and of
single-loop forward characteristics, relies
heavily on judgements made in balancing
the above three characteristics.

Curve | in fig. 13 is an uncompensated
amplifier response shown as a Bode plot.
Were this amplifier connected for a closed-
loop gain of GdB it would be unstable. This
is made more clear in the fw-plane Nyquist
plot of Fig. 14,

There are three important ways in which
this amplifier may be stabilised. The first is
to very conservatively compensate it to
achieve unconditional stability by rolling
off the gain at a very controlled —20dB/
decade. This makes it necessary to introduce
a dominant pole, sufficiently low in fre-
quency, say at w,, to ensure that either the
loop gain Af has fallen to 0dB by the
second open-loop breakpoint w;, or that it
is possible to add some lead compensation
to the original response—or the feedback
network—-to allow a little less drastic com-
pensation. The results of these suggestions
are illustrated as curves 2 and 3 in Figs. 13
and 14. One implication is that unless the
designer can find more gain in the forward
characteristic A(s), or is prepared to add a

Fig. 12. Typical
d.c. coupled

amplifier.

Inputv——@

Fig. 13. Bode plot
of a typical A
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Fig. 16. An
approximation 1o
the ideal Bode loop
gain characteristic.

Fig. 17. Response
of an amplifier
with ideal Bode
plot of Fig. 15, to «
step function.

Fig. 18. An s-plane
plot showing the
effect of negative
feedback on the
natural frequencies
of the two pole
systen shown in
Fig. 17.

Fig. 19. The
peaking of
Srequency response
as a result of the
application of more
feedback which, in
turn, reduces

damping.
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zero to the feedback network at w,, then
unconditional stability can only be achieved
by accepting that the feedback will become
inoperative at w,.

An alternative method is to accept a
marginal stability and hence permit a loop
gain characteristic A(jw), f(jw) like that
shown in Fig. 15. A characteristic of mar-
ginal stability is that such an amplifier may
have a transient response which exhibits an
overshoot or an oscillatory mode, and a
peaking in the frequency response.

The third technique, of course, is to
approximate to Bode’s ideal loop gain char-
acteristic as shown in Fig. 16. The first two
cases will now be considered:

Unconditional stability. An amplifier whose
ideal forward characteristic (see Fig. 16)

2

As) = 4, s+a
is connected as a feedback amplifier where
B(s) = constant f§. The closed loop gain
G(s) is given by

aA,

66 = raa +4,5)

(1
showing that the low frequency gain is
reduced by the factor (1+ A4,f), along with
noise and steady distortions, ‘while the
bandwidth has been increased to a (1+ 4,f).
Here aA, is the gain bandwidth product.

The response of this circuit to a step
function, value p, is given by

p aA,
ofs) =~ ———————.
s s+a(l+A4,8)
This gives by inverse Laplace transforma-
tion the output o(z).

rA,

T+ Ap [1—exp—(a(l+A,5)1]

o(n) =

These are sketched in Fig. 17 along
with the impulse response o(t) where
o(1) = g(1). 1t can be seen that no over-
shoot or ringing is possible in this circuit,
and this kind of step response is one which
many audio designers try to achieve.

Marginal stability. This is the condition
where A(jw),f(jw) is arranged so that
when |A(jw),B(jw)| = 1 there exists a
phase margin, 8, such that /2 > ( > 0.
(Note: for conditional stability the relation-
ship could be /2 > 6 > —n/2.)
The phase margin ¢ is determined from
0 = n— L A(jw,),B(jew,). The most gen-
eral open-loop response that can be used
successfully for closed-loop gains > 1 is the
two-pole system shown in Fig. 15 and the
open-loop response
A(s) = .Ai’ _f,f .
(s+a)(s+b)
When the loop is closed this gives the form:
A, a- b

CO) = ) s+ by+ab(1+4.)

)

The effect of negative feedback on the
natural frequencies of this network is shown
in the s-plane plot of Fig. 18. Notice that
with sufficient feedback the two poles

coincide at s, = /(1 + A,f)ab.
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The damping factor Fig. 20. Effect on A
single pole (a) and Ao

open loop (a
Sive= 1 /_a_+b_._..' two pole (b) )
20 2./(1 +A4,B)ab amplifiers of
S driving into a
NO“? that the damping is aycisclylipros purely capacitive closed 100p
portional to /1+A4,8 so, as would be load. (¢) Output
expected, the application of more and more circuit modification

feedback reduces the damping, increases the 10 improve stability 1+A8
peak in the closed-loop response and intro- with a capacitive
duces an oscillatory mode to the step load. ) _ ‘
response for d<1,* see Fig. 19 curves. 2 ®a "’n

This arises because the roots of the denomi- ®q (1+Aoﬁ) ®n,
nator of equation 2 become imaginary. A

Commonly used criteria to determine

whether the transient response of such a A
circuit will be adequate are gain and phase ()
margins, and the amount of peaking shown
in the steady-state frequency response. To
some extent, the values chosen depend upon Ao L
\

gain and phase stability, and variability 1+Ao8

within the design, but rules of thumb ! \
suggest that & > 1/./2 > Q, and suggest 5 ash
gain and phase margins of 15dB and 60°. / * \

GAIN (dB)

>
o

|
2

GAIN (dB)

ey

Reactive load conditions. One problem in

the design of an audio power amplifier is

that it may be expected to drive loads vary- R

ing from pure inductance through resistance

to pure capacitance, and may also be loaded RL
with a tuned circuit.

So far as stability is concerned the
inductive load does not concern us mucht
as it is assumed that the open-loop transfer (c)
characteristics referred to are measured or
calculated under resistive loading.

Loading a practical amplifier with a pure

capacitance, to simulate perhaps electro- Fig. 21. Loop gain

static loading, will result in the introduction and phase 1

of a new pole in the transfer function at w,. characteristics of o -3F

It can be seen from Fig. 20(a) that the effect single pole o A
of this on an unconditionally stable ampli- amplifier.

fier is that for w,, ,, £ w,(1+ 4,0) a ring-

ing may appear in the closed loop step ok

PHASE

response, whereas little change will occur
in the step response if w,; >w, (1 +4,5).
In an amplifier of 2nd order response ¢
working into a resistive load, the effect of ~45
adding the pole w, < w, can be to make the
amplifier unstable; or for w, > w, little
change should be noted. See Fig. 20(b). —sok

Capacitive load condition. One technique :

often used to ensure stability and/or free- L Lx Ox 2Wx 100 x
dom from overshoot into capacitive loads ®

is to deliberately over compensate the open-
loop response so that at no time does w,
fall below the closed-loop cut-off frequency.
This technique is unnecessarily punitive and
will obviously result in a lower open-loop
break-point.

Another technique is to modify the out-
put circuit so that although w, can be
«w,, the change to the open-loop response
is small, ensuring that at [4(jw)| = B~ ! the
slope of 4(jw) is the same as in the resistive
termination. Such a modification involves a
resistor and inductor in series with the out-
put. This is shown in Fig. 20(c).

The last technique to take account of this 1+AB
type of loading involves adding a zero to the

Fig. 22. The open loop ~100

response

projected effect on
distortion of the A

. ©
amplifier loop

characteristic.

GAIN (dB)
DISTORTION (%)

wen loop distortion

>
o

ciosed !
loop
response

closed loop
distortion

]

1
p— — ) 12
*Critical damping L a Wal(1+Ax8)

+Note: the inductive load is important when consider- w—m——»
ing low frequency design.

01
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feedback network ; hence f(s) is of the form:

By = p
i

This of course has the effect of adding a
zero to the closed-loop transmission, and if
n1is chosen to be equal to w, for the largest
value of capacitor load envisaged, say 2uF,
then the transient response and stability will
not suffer provided w, > 50kHz (for an
audio amplifier).

Phase response

Neglecting for the moment the example of
an amplifier with a second order open-loop
response, let us consider the responses of the

single pole example shown in Fig. 21 having
its pole at w,. If we consider the closed-loop
response of the system we can see that this
also described the closed-loop responses
where

w,(closed loop) = (1 + 4, w,

The specification for a high quality
amplifier quoted in the first part of this
series contained the suggestion that the
amplifier as a whole should have phase
tolerances of +10°. Given that a passive
filter was shown to be desirable in the pre-
amplifier, for transient distortion reasons,
and that this will introduce a phase lag, it
can be seen that the permissible phase shift
in any one stage is small, and ideally —2°

150
X =40dB
100} ¢ = 005 (case 3)
X
g Fig. 23. Values of
S g(t) plotted ugainst
v or ® damping factor for
o three different
& [frequency response
® conditions.
1
] 1 L L 1 | 1 1 1 (" ) E—
0 02 0-4 06 0-8 10 12
é
Fig. 24. Model of
performance as a
2 A Sunction of input
9 slew rate.
(2
5
o
b
45
z
<
U]
o
w
—
z
w
>
w
x
O
z
o >
VOLTS/SEC
Fig. 25. Test signal
\ used to probe
incremental gain.
o
5
o
>
— —
TIME
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at 20k Hz in a typical system. Note that this
and the requirements for stability apply
equally to the low frequency design. An
amplifier with a response of the form

A, a
s+a(l+A4,p5)

will have a phase shift of —2° at 20kHz for
w, = sinw,(1+A4,p) = 570kHz and —6°
for w, = 200kHz.

This result suggests that the phase
requirement places fairly strict bounds on
the gain-bandwidth product for any design;
e.g., if we wish to have a phase lag of —2°
at 20kHz and to use 40dB of feedback then
the open-loop pole w, = 5.7kHz min.

In the second order case the requirement
for a given phase lag will be a greater open-
loop —3dB bandwidth due to the more
rapid open-loop phase shifts.

G(s) =

Distortion reduction

A point was made in the first part of this
series thata weighted steady-state distortion
of 0.19 at any frequency in the audio band
was a good and sufficient goal at which to
aim. In addition, general discussion .of the
mechanism of negative feedback loops pro-
duced three points:

1. The steady-state distortions, amenable to
reduction by feedback, are not reduced for
a signal of frequency w, by the amount
(1 +A(jw,),f(jw,)) but by an amount
related to (1+A(jrw,),p(jnw,)) for n,
integer = + 2. This accounts for any reduc-
tion of loop gain at harmonic frequencies
and phase shifts at these frequencies.

2. The weighted steady distortions in an
amplifier where 4(jw) = constant, @ = 0
to +oo, will only reduce by the amount
(1+ Ap) if the distortions are already small,
so that 4f8(v) has small limits; otherwise
not only will the t.h.d. not reduce, but the
weighted t.h.d. can be expected to reduce
less, due to a changed harmonic structure
being introduced.

3. It is likely that negative feedback will
reduce the maximum unclipped output.
Fig. 22 illustrates the expected effect of the
loop characteristic on the distortion of an
amplifier. Obviously the only two points
the designer must carefully consider are
the extremes of the range—as would be
expected. The arguments of course apply
equally to intermodulation distortion.

It can be seen that for any particular
specification, e.g. $0.1% weighted t.h.d. in
the band 20Hz-22kHz, the open-loop gain
and phase response will be an important
consideration, a wider bandwidth giving a
neater solution to the t.h.d. specification
and making it necessary to obtain a given
distortion characteristic, to use less low
frequency gain and hence achieve better
stability, and phase response.

System transient analysis

In analysing the transient performance of a
system, that is pre-amplifier plus power
amplifier, the power amplifier has been con-
sidered as having a first order open-loop
response—or at least a second order
response where w, » w, (Fig. 15). This
has been done for simplicity; however, the
conclusions are general. Three conditions
have been envisaged:
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1. Pre-amplifier response declines at
—6dB/octave above w;.

2. Pre-amplifier response declines at

—12dB/octave above w,.

3. Pre-amplifier response is boosted by
+6dB/octave above w, and decays at
—6dB/octave above w;.

In each case the power amplifier has an
open-loop pole at w, and has a response

A w,

e, 3 7
. - 0W= s+ (1+A4B)

€y

The error signal ¢ is described by the
relationship

& K(s) = s+w,
B T sto,(1+4p)

€y

Put (1 + AB) = a in case 1, then, the total
input—output response is given by:
(1)1 W,

HS) =4 o) (ram,)

and in response to step function value p, the
output is given by:
Aw,w,

-s (s+a)1)(s+aw )

e =2

Taking partial fractions we deduce that

wl(l—a) W, —a,
&s) a(w,a—w,) (w,a—w,)
p as  [s+w,a] [s+w,]

Setting w,/w, = 6 and w,¢ = 7 and using
the reverse Laplace transform we get

(1-0)
= [ * @)

W=, |
—exp—1
T—ay) P
By differentiating &(t) and setting this signal
to zero we get the stationary points. Other
than at T = 0,00 there is a value of 7 for
which &(7) is a maximum given by:

1 (-8
T (1—ad) "e@—1)

- exp(— o)t

(6)

The value of &(t) for various values of a
and & are plotted in Fig. 23. A similar
analysis shows for case 2,

(0 =7 [1+ (%1- —a)—)-exp( 57)

Wireless World, September 1973

and for case 3

o[ ((-2) (6-9)
— [”{(1 =) ¢(1—a6)}

exp(—a61)+{(6— D(p—1)

. )(¢—l)}
(1 —a6)

¢(l ) exp—1

where ¢ = w,/w,.

The values of &(t) are also shown for
cases 2 and 3 in Fig. 23. It is clear that the
form of &(t) allows quite large overshoots
to occur in the feedback loop and these can
have a peak value much larger than the
steady state error signal for the highest
frequency w,. It is interesting to consider
the reason for this, and once again the
surprise can be traced back to the classical
feedback model. In the open-loop amplifier,
the time for the output to rise from 10%,
to 90% of the final value was given as
0.35/27nw, sec. Now when the loop is closed,
to achieve the original output level, instead
of this condition, the effective input signal

o—
_pp—)+C

-1 :j(_2:a(52 is increased in an attempt to increase the
and the error signal: (1—ad) output slew-rate.
The classical theory breaks down here,
()= p (tw,) o & - exp— r:l ) because in a practical amplifier the follow-
s (s+w a) s+co1 1—ad ing conditions will be obtained:
4k7
y +38vV
10V
MPF 103
2N3442
BC212 BC212
o
0 0
OR25 l
220n 100n output
%22!(
<
§330 5R6
%4!(3 Y ta
MPSUS6 2N3442

\ o —38V

Fig. 26. Basic amplifier design produced to test transient distortion analysis.
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® The amplifier will exhibit a time delay.
® The output slew-rate will not increase
indefinitely in response to increased input
signal level.

® In practice there will be a maximum
slewing rate for the amplifier (S, volts/sec)
which is determined by the internal time
constants and overload margins, At this
point the relationship S,, = AS totally
breaks down.

This amounts to the feedback network
being totally inoperative for a portion of
the open-loop rise-time of the amplifier,
which can in turn have three effects:
® The incremental gain of the amplifier is
not controlled during this time.
® The resulting overshoot in g(r) can
overload the early stages of the amplifier,
resulting in a 100% intermodulation during
the rise time.
® The overshoot may, depending on the
amplifier recovery characteristics, cause the
amplifier to latch-up, resulting in an inter-
modulation burst much longer than the
rise-time. The burst is commonly several
milliseconds in many commercial ampli-
fiers, particularly if an amount of treble
boost is applied as in case 3.

The transient distortion need not produce
100%, i.m.d. since amplifiers tend to over-
load progressively. Fig. 24 is a model of
performance as a function of the input
slew rate S;,. The incremental gain will, of
course, indicate the amplifier’s ability to
handle any other signal present before,
during and after the transient. A useful test
signal to probe this is shown in Fig. 25.

It will be remembered that the sensitivity
of the ear to changes of slope was discussed
earlier. It seems that there will be an equal
likelihood of response to gain deviation in
the vicinity of a transient as to disappear-
ance of the incremental gain.

Transient intermodulation index

Transient distortion can be analysed statisti-
cally, the likelihood of such a distortion
arising being dependent upon the prob-
ability that un overshoot will arise within
the loop sufficient to cause a significant
gain deviation. This can in turn be reluted
to the product of two parameters, the
transient intermodulation index (t.i.i.),
which describes the maximum size of over-
shoot expected from the previous analysis,
and the overload margins in the amplifier.

The transient intermodulation index has
been proposed here to give a rough idea of
the amplifier’s susceptibility to this form of
trouble, and has been normalised so that
an amplifier considered to have a good
quality, judged by listening experiments and
having, say, 20kHz open-loop bandwidth
with 40dB of feedback, is normalized to 0.1.

From the analysis it can be seen that the
size of an overshoot could be approximately
proportioned to F/8 where F is the feedback
factor. The important thing to note here is
that § refers the signal bandwidth to the
open-loop bandwidth and so this relation-
ship can be applied to any stage in the
amplifier.

An example: To test the analysis an ampli-
fier was built as shown in Fig. 26. It is a
very common circuit and there is nothing
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Fig. 29. Effect of combining a sine or square wave 1o demonstrate 1.i.d.

special about the way the forward com-
pensation has been applied. The dominant
open-loop pole is set by C, and, as can be
seen from the steady-state summaries in
Fig. 27, the performance is nothing special.
However, it is typical of the configuration
which, due to device limitations, can never
achieve the ultimate quality of alternative
circuits.

Two experiments were carried out and in
each case the input signal was passed
through a network with a single pole at
44kHz. In the first a square wave was
applied at 1kHz p.r.f and 2us rise and fall
time and the error signal was measured for

waanLamericanradiohistopnscom

20V peak to peak output. This waveform is
shown in Fig. 28. Note that the overshoot
is 350 x the steady-state error in the negative
direction and that in the positive direction
the error is clipped at 70 x the stcady-state
error.

Secondly, a 20kHz sine wave of 1V peak
to peak was added to the input signal and,
as Fig. 29 shows, a transient distortion
occurred, which was considerably aggra-
vated for both positive and negative excur-
sions by the addition of a capacitive load.

Now obviously this can be much im-
proved by increasing the overload margins
of the first stage. Even when the situation
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sguare wave
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amplifier under
fest

LA

Y ?
R

Fig. 30. Test rig used to measure t.i.d.

can be arranged so that the gain does not
disappear, experiments indicate that the
oscilloscope is not sensitive enough to show
up the sort of gain deviations to which the
ear responds. It is quite difficult to see 5%
t.h.d. as a sine wave.

One technique I have used to increase the
sensitivity of the sine plus square test is
shown in Fig. 30. Here, the square-wave is
modified by a phase characteristic equal to
that of the amplifier under test, e.g. a
duplicate amplifier, and the resulting signal
is subtracted from the output waveform.
The resulting signal allows 5% gain devia-
tion to be seen.

The treatment of steady distortion

The transistor is basically non-linear in
many respects, and the designer of any
equipment must understand this completely
to design predictively. It is convenient to
consider the non-linearities of the transistor
inthree cases:

® Small signal conditions, high and low
frequency.

® Large signal, low frequency.

® Large signal, high frequency.

The small signal condition is, however, best
considered as a special case of the large
signal, except that some useful analyses are
available on the minimization of second-
harmonic distortion in small signal stages.
Owing to the general shape of the poly-
nomial describing the basic relationship
between collector current (i) and base
current (i,) the predominant distortion is
normally second harmonic. At low fre-
quencies the non-linearities are (Fig. 31):
@ The exponential form of the relationship
between i, and V,, and of V,, with
temperature.

@ Variations of A, and /g with collector
current i, and with collector emitter voltage
V... The variation of A, with high values of
V.., which is due to narrowing of the base
area (Early effect). Also hj, is subject to
variation with temperature.

reference
amplifier

o= ===y

\

Vee

Fig. 31. Sources of non-linearity in a transistor.

At high frequencies the following effects are
to be added:
® Variations of C,,, C, and C, with
device temperature, ¥, and ..
Particularly for large signals this amounts,
or can amount to, large changes in gain
(10 to 1000x), of any stage during a
signal cycle, and particularly so at high
frequencies.
The fundamental freedoms available to
the designer are:
® Choice of device to optimise the effects
for any circuit.
® Choice of quiescent operating condi-
tions (V. and i,) and of large signal swings.
® Control of the source and load im-
pedances. In particular, choice of the
correct source impedance for a stage can be
fundamental in reducing distortion.
® Choice of the amount of local feedback.
In part 3, further discussion of steady
state distortions leads to a description of a
recent design. The idea of a figure of merit
is returned to and the results of experiments
given together with some consequential
proposals.
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Listen. Philips have changed hiss into hush.

Whether the source of musicis You connect the DNL unitN6720
open-reeltape orcassette, hisscanbe between signal source and ampilifier.
anngryin%du ring quiet passages. Ithas 5-pin DIN 180° inputan

he Dynamic Noise Limiter has output sockets.
been speciallgdeveloped br Philips to Forabrochure on al/ Philips audio
solve this problem foryou. Its and recording accessories, write to
ingenious circuits operateonlyduring  Philips Electrical Ltd., Department SP,
silentor quietpassages andwheniit CenturyHouse, Shaftesbury Avenue,

can’t be detrimental to the music. The London WC2H 8AS.
DNLsuppresses hisswithoutreducing

the natural brilliance of reprcduction. PHILIPS
Infactit has the effect of actually % pH l ll ps

increasing signal-to-noise ratio. Simply years ahead.
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The big volume linear source

If you're iIn computers or consumer products, industrial
or military, communications or automotive, one big linear
source is really ‘good news'.

With more than 40 new ICs in197 2 (and we don't include
package or spec. variations), and many more to come this
year, our commitment to linear is real — and complete:—
Voltage regulators. including the exciting new MC1568,
one of 7 unique Motorola designs, and the MC 7800 CP3
terminal series.

Op Amps. like the MC 3401 and MC 1456.
Multipliers. Motorola's are monolithic.

Interface IC's. A big range of sense amps, line drivers
and receivers.

Consumer IC's. We're market leadersinUS...
Comparators. such as MC 3302 quad.

Monolithic D/A and A/D converters. 6 and 8 bit, incfuding
the new 8 bit MC 1508.

You want quick delivery? Every device in this great and
growing range is 'made in Europe’ —and stocked by our
distributors in Europe.

So telephone your Motorola distributor today. He's ready
to deliver the big volume source to your doorstep.

MOTOROLA Semiconductors

Motorola Semiconductors Ltd., York House, Empire Way, Wembley, Middlesex. Telephone: 01-903 0944.
European manufacturing facilities at Toutouse and East Kilbride. Distributors; Celdis Ltd., Reading,
GDS/(Sales) Ltd., Slough, Jermyn Industries, Sevenoaks, A. M. Lock & Co. Ltd., Oldham, Semicomps Ltd., Alperton.
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Experiments with operational amplifiers

Conversions between time and other variables

by G. B. Clayton,* B.Sc., F.inst. P.

In instrumentation systems it is sometimes
necessary to change a signal from one form
into another. Conversions which involve
time, for example voltage to time conversion
or time to voltage conversion, can be per-
formed using an operational integrator as
the basis of the conversion circuit. The ex-
perimental circuits presented here show
some of the ways in which operational
amplifiers can be used for time conversions.

13. Pulse height to time conversion

A circuit which can be used to produce a
time interval proportional to the height of a
positive input pulse is shown in Fig. 13.1.
The amplifier is connected as an inte-
grator. In the absence of an input pulse the
output voltage of the amplifier is held at ap-

*Department of Physics. Liverpool Polytechnic

Cp, . .47n
—{'._ﬁ
! T
<€
VpI ’\ +15v
Ca D2 5 _
— = RN
tn
R 1741CG
™
—AAA—]
15V 10K Exps ’F
3k }
D‘j- | —15v
. Eref _j

Fig. 13.1 Conversion of pulse height 10 time.

Fig. 13.2 Action of Fig. 13.1 circuit
illustrated by input pulses of different
heights. Pulse waveforms, 10V /div;
integrator outputs, 1V/div. : horizontal
scale Ims|div.

proximately zero by the negative feedback
through diode D;. A positive input pulse
causes capacitors C,; and C, to charge, the
output of the amplifier steps down and
diode Dj is reverse biased. If V,, is the height
of the input pulse the output steps down by

C . .

an amount V,. —*. This output step is dis-

" p p
2

ret

. E,

charged at the integrator at a rate —~
2

volts/sec. The time for the output to charge

up back to zero is thus

¢,
Vo=+
C, C,R
t= — = . Vp
Eref Ere[
C,R

This time period is directly proportional
to the height of the input pulse. Scaling may
be set by choice of E, ;.

Circuit performance may be checked by
applying input pulses of different amplitude
and measuring charging times by observa-
tion of oscilloscope waveforms. The action
of the circuit is illustrated by the typical
waveforms in Fig. 13.2, which show the
circuit response for input pulses of two
different heights.

14. Time to voltage conversion

A modification to the circuit of Fig. 13.1
which allows it to be used for a time to
voltage conversion is shown in Fig. 14.1.
The time interval to be converted is the time
period of a negative gating signal. In the
absence of a gating signal a positive voltage
at point A causes conduction through
diode D, and the output of the amplifier is
held at approximately zero because of
negative feedback through diode D, A
negative gate applied at point A reverse
biases both diodes and the output voltage
of the amplifier rises linearly at a rate deter-
mined by E, . and the integrator time con-
stant CR. The amplitude of the output
ramp which is generated is proportional to
the time period of the gating signal,

Eref
B = =90,
° CR
where E, is the amplitude of the output

ramp and ¢ is the time period of the gating
signal.

wwwaaL americanradiohistorv.com

Fig. i4.1 Circuit for time to voltage
conversion.

Fig. 14.2 Action of Fig. 14.1 circuit
illustrared by negative-going rectangular-
pulse gating signals of different widths.
Rectangulur waves, SV/div., ramp
waveforms 2V/div. ; horizontal scale
2ms/div.

Typical waveforms which may be ob-
served in order to investigate the action of
the circuit are shown in Fig. 14.2. The effect
of two different gating periods is illustrated.

15. D.C. voltage to time conversion

A second amplifier, acting as a comparator,
added to the circuit of Fig. 13.1 gives a
system which may be used to produce a
gate waveform of time period proportional
to the magnitude of a d.c. voltage. The ar-
rangement is illustrated in Fig. 15.].
Positive reset pulses set the integrator
output to approximately zero, and cause
the comparator output to switch to its posi-
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Fig. 15.1 D.C. voltage fo time conversion, achieved by adding a

comparator to Fig. 13.1 circuir.

Fig. 15.2 Action of Fig. 15.1 circuit. Top
trace shows positive reset pulses, niiddle
trace, integrator output; bottom trace,
comparator output. Vertical scale, 10V/div.;
horizontal scale, 2ms/div.

tive level. At the end of a reset pulse the
integrator output runs up lincarly at a rate
determined by E,,, and the integrator time
constant CR. The comparator senses when
the integrator output reaches a voltage
level which is equal to the input voltage ap-
plied to the non phase inverting input ter-
minal of the comparator,and thecomparator
output then switches to its negative satura-
tion level. The time period of the positive
part of the comparator output waveform is
proportional to the input voltage, and is
determined by the relationship
t SR e
Eref '

Typical waveforms which may be observed
in order to examine the action of the circuit
areshownin Fig. 15.2. Accuracy and linearity
of conversion can be checked by measuring
the time periods for a range of values of e;.

Note that the time period is proportional
to the ratio ¢;/E,, so that if the reference
voltage is replaced by a second input voltage
the circuit then gives a time conversion pro-
portional to the ratio of two input voitages.

In Fig. 15.1 the voltage e; must be positive;
it must also, of course, be less than the
integrator positive output voltage swing. A
circuit which provides conversion of either
positive or negative input signals can be
made if the integrator output is applied to
two comparators. One comparator is used

to sense when the integrator output passes
through zero, the other senses when it passes
through a value equal to the input voltage.
The time period between the transitions of
the two comparators is then proportional
to the magnitude of the input voltage. The
sign of the input voltage is indicated by
which comparator makes a transition first.
Diode D, must be removed from the inte-
grator to allow its output to be reset to a
negative value. A system of this kind can be
used as a basis for a simple ramp type
d.v.m., the comparator transitions being
used to generate start and stop pulses which
are applied to a digital timer system.

Raising transmitter
valve dissipation

In transmitting valves the maximum
dissipation power of smooth, thin-walled
copper anodes is in the region of 120
W/cm? and this no longer meets present-
day design requirements. The Swiss firm
Brown Boveri has recently developed a
valve with a light-weight anode which is
capable of dissipating over 350W/cm?. This
figure has been achieved by combining a
number of different surface structuresinthe
anode.

Normally the anodes of vapour-cooled
valves are provided with structures such
as fins and corrugations. The main task
of the fins is to provide heat transfer into
the water as the anode load increases, while
a vapour film forms between them. The
maximum dissipation power of a valve
with this type of anode can be varied
through a wide range by changing its

WwwWW.americanradiohistorv.com
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geometrical  configuration (e.g. wall
thickness, height of ribs, ratio of fin width
to space between fins). The maximum dis-
sipation power of light-weight structures
with short fins and with a ratio of fin width
to fin spacing of about 1:1 is in the region
of 250W/cm?. Brown Boveri made an
attempt to raise this to over 300W/cm?
by treatment of the anode surface in the
gaps between the fins without having to use
larger and bulkier fin configurations.
Investigations were made into the effects
of various small and micro-structures on
the maximum dissipation power of a
smooth, thin-walled copper anode. A
transmitter triode with an output of up to
65kW was used as the specimen.

A rough surface increases heat transfer
into the water because of improved bubble
formation and higher bubble frequency.
The maximum dissipation power also rises
with increased surface roughness, so the
dissipation was increased by 8 to 20%
by means of sandblasting (depending on
the grain size of the sand used). Highly
porous surfaces can be produced by
electrolytic plating processes. The maxi-
mum dissipation power of an anode plated
with a 1mm thick layer of porous copper
with an average pore diameter of several
tenths of a millimetre was found to be 40%
higher than that of a bare anode.

Investigations were also made of the
long term behaviour of the maximum
dissipation power of a valve, especially
after a period of storage. A test was done
on a tube with a sandblasted anode surface.
Its maximum dissipation power was
measured at intervals of several days during
storage in normal atmosphere and was
found to increase by about 20%. The
increase is thought to be due to improved
wetting, resulting from advanced oxidation
at the copper surface.

The provision of fine structures of the
order of millimetres at the anode surface
also increases the maximum dissipation
power in a similar fashion to micro-
structures such as surface roughness or
porosity. To investigate the effects of these
fine structures, various cylindrical wire-
mesh screens of different mesh sizes
and wire thicknesses were fixed to the
anode surface. A mesh configuration with
a mesh width of 2mm enabled the maximum
dissipation power to be raised by about
50% over anodes with smooth surfaces. The
mesh was also fixed to the anode surface
by a copper plating process to improve
physical contact. With the anode surface
thus prepared, and adding a porous copper
layer, the maximum dissipation power was
raised to 210W/cm?. This is about twice
that achieved with a bare anode and
corresponds to the order of magnitude of
the maximum dissipation power of finned
anodes. A combined structure was made
by fitting strips of wire mesh between the
fins of a sandblasted double-fin anode
and holding them in place by copper
electroplating. The maximum dissipation
power of this anode with an untreated
smooth surface was 250W/cm? but, after
the surface structure had been modified,
this figure was found to have risen to
360W/cm?.
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

Frequency shift howl
suppressor

I was interested in the description of
the frequency shifter given by Dr Hartley
Jones in the July issue of Wireless World,
but there are a couple of points raised
by the-author with which I disagree.

Over the twelve years or so during
which I have had occasion to use such
a device I have not found any advantage
in increasing the frequency shift by more
than three hertz, two being often the
optimum, and this has applied even in
halls of moderate size. If more shift
than this is employed the permissible
degree of gain was not increased and
the change in pitch in the reverberant
sound was very obvious even on speech
and quite unacceptable on music.

A further point is that the ear appears
to accept a decreasing pitch fairly readily
but regards an ascending one as definitely
artificial and objectionable, even though
the amount of shift is the same.

Finally, users should not always count
on obtaining as great an improvement
in gain as indicated, for with a well
designed public address system 1 have
found the possible gain increase when
using a frequency shifter to be as low
as 4dB. The use of the device does,
however, considerably reduce the degree
of coloration near howl-round.

H. D. Harwood,

B.B.C. Research Department,
Tadworth,

Surrey.

Audio amplifier design

I have read the further letter from Mr
Stuart of Lecson Audio in your August
issue, and I am somewhat surprised that
so much of conjecture or personal opinion
should be stated by Mr Stuart as matters
of established fact.

However, to take the main points
on which Mr Stuart has thrown down
the gauntlet:

1. Transient intermodulation distortion

It has been known by audio amplifier
designers for very many vyears that
unsatisfactory results were frequently
obtained if the input bandwidth to the
power amplifier was excessive, and more
recently this has focused attention on

the manner in which the amplifier
responds to a transient input. A part
of this problem was formerly analysed
by Mr Otala in his paper presented
in 1970, and he coined the above term
for this problem.

I will try to summarize Mr Otala’s
argument  with  reference to the
accompanying diagram.

If we take a feedback amplifier which
consists of a chain of separate op-amp
elements (for convenience I have shown
three} of which, say, amplifier 3 is
arranged to have the slowest response,
and we apply a step-function input of
sufficiently rapid rise time and sufficient
magnitude, amplifier | will overload and
produce severe intermodulation distortion
in the transmitted signal, even when
the magnitude of the input signal is
within the normal input range of the
amplifier, because the propagation delay
of the- main feedback loop is too long
for the feedback to be effective in
diminishing the magnitude of the applied
signal — as seen by the first amplifier
stage — during the transient condition.

This is a matter of practical concern
in the design of transistor audio amplifiers,
since the output transistors, represented
by stage 3, will generally have a more
sluggish response than the small signal
voltage amplifier stages | and 2. Moreover,
designers  sometimes exacerbate this
problem by choosing to stabilize the feed.
back loop by connecting a capacitor
between the collector and base of the
second voltage amplifier transistor,
represented in my diagram by op-amp 2.

There are (at least) three solutions to
this problem.

(a) To ensure that the propagation delay
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through the whole system is very low, in
comparison with the signal bandwidth.
This is the approach favoured by Mr Otala,
but is expensive.

(b) To apply the loop stabilizing capacitor
across stages 1 and 2, thereby ensuring
that stage 1 does not run out of negative
feedback under transient conditions, (This
was what I referred to as a divided
feedback loop.)

(c) To interpose an input bandwidth
limiting circuit, which could well be
in the pre-amplifier, to ensure that the
rise time of the input signal does not
exceed the handling capability of the
amplifier.

I favour a combination of the last
two methods and, in particular, I believe
that the dissociation of the h.f. feedback
capacitor from the amplifier output point
helps to ensure that the amplifier is
tolerant of unexpected reactive loads,
even though one pays the price of a
t.h.d. curve which worsens somewhat at
the h.f. end. Since I also believe that
it is better to put predictable tonal quality
with unknown loudspeakers before refine-
ment of paper spec. I remain content
with this decision.

2. Noise output from ‘‘virtual earth’’
amplifiers.

Mr Stuart asks again how it should
arise, if the “virtual earth” point appears
to have a low noise impedance, that
the noise output should rise when this
is shunted by 47kQ. Since Mr Stuart
must know very well that the gain of
a shunt feedback amplifier is determined
by the ratio of the input and feedback
limb impedances, and that, other things
being equal the higher the gain the
larger the noise output voltage, I had
treated this as a rhetorical question.

Obviously, the “virtual earth” imped-
ance is a notional thing which arises
because of the feedback connection.
Equally obviously, the gain of the system
increases when the input limb is reduced
from an impedance of infinity (o/c) to
any lower value one chooses.

3. Effectivebandwidthof R.1.A.A. equalized
stages.

Mr Stuart says “of course the noise
is calculated in a 20kHz bandwidth”.
May 1 suggest a simple experiment. If
one takes a wideband feedback amplifier,
of any input resistance value one likes,
and measures the output noise with
a 20kHz bandwidth, one will get a
value which is in reasonable experimental
agreement with the value predicted from
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this bandwidth, the known gain of the
circuit, and the thermal noise of the
input elements. If now one connects
across the feedback circuit the components
necessary to provide the falling hf. gain
characteristic of the R.ILA.A. curve, the
output noise will drop, simply because
one has restricted the effective noise
bandwidth. If this were not the case,
the series feedback connection using an
inductive input would be worse than
itis.

J. L. Linsley Hood,

Taunton, Somerset.

Inverter for fluorescent

tubes

I should like to point out a serious
error in the article “An efficient inverter
for fluorescent tubes™ by K. C. Johnson
in your August edition.

Mr Johnson recommends preheating
the fluorescent tube by switching 12
volts across the heaters. However, as I
have proved to my cost, 12 volts is
more than sufficient to initiate a discharge
across the ends of the heater. Since
the current drawn by this discharge is
limited solely by the winding resistance
of the chokes (1€ ), a current of
several amps immediately flows, resulting
in the sad demise of the tube heaters.

To overcome this problem it is
necessary to limit the available current
to the heaters, and two resistors of
ten ohms interposed between the second
terminal of the tube heaters and the
double pole switch tontacts will achieve
this, without seriously limiting the warm
up capability of the tube.

D. G. Chappell,
Twickenham,
Middlesex.

V.A.T. and prices

Could | appeal to vour advertisers to

say either Including or Excluding V.A.T. ?
Those that do not make this clear

cause unnecessary correspondence and

create mistrust both by buyer and seller.

W. B. Henniker,

Henniker & Kerr,

Edinburgh.

Printed circuits the easy way
Mr J. Ferguson’s tips on making printed
circuits (July Letters) are very useful.
If readers try fibre or nylon tipped
pens other than the “Miracle Pen” Mr
Ferguson recommends they should etch
some test pieces first.

Platignum “Penline Nylon Tip” and
fibre tip “Magic Marker”, indian ink
and vitrina outline black, all easy to
draw with, do rnot resist the ferric chloride.
Another first rate pen designed for this
purpose is the “Decon Dals”, easy to
use but a bit expensive.

The 30 or 40 minutes etching time

can easily be filled in on other jobs,
so that may not bother some people.
It is important if using a flat dish
to suspend the board copper side down
in the etchant so that sediment falls
away, and to slide the board in so
as not to trap air bubbles. Small boards
float without extra support.

1 find this method good: the layout
of components is planned using 0.lin
squared paper. This is then transferred
to typewriting paper, by pricking through
the holes. On one side of the type-
writing paper the components are drawn
again and on the other side the printed
circuit with any fibre tip pen. This
might be repeated to rectify any errors
or poor layout.

The laminated board is cut to shape
and the copper cleaned. The paper pattern
is cellotaped to the copper and the holes
pricked into the copper surface with
a cheap drawing compass. The paper
removed, the holes are lightly centre
punched, but not yet drilled. The circuit
is now drawn on the copper with a
suitable pen, and may be etched straight-
away.

After etching and cleaning, the holes
are quickly drilled with a Heathcraft
Mini Drill which gives holes about 0.8mm,
a suitable size for most component leads,
though a few holes need a larger drill.
Burrs can be removed by fine emery
cloth to make soldering a trifle easier.

If any readers have not yet tried
making these circuits I recommend them
to try. With a little practice the finished
result can give much more satisfaction
than any other board construction method.
V. Rowe,

Salford.

Radiating coaxial cables

1 read with interest the suggestion of Mr
Guy Moore that an aerial design which
enhanced the radial vector component and
suppressed the transverse component of
the radiating field might provide a solution

to the problem of frequency congestion

and interference in the medium wave
band. Such a design would indeed enable
local broadcasting coverage to be provided
without the associated long distance
interference outside the service area.
Interest in frequency conservation is
increasing every year and several methods
of confining radiated signals have been
investigated to date. One of the most
promising solutions is the application of
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radiating coaxial cables, which not only
confines the radiation to a defined area
but has the added attraction of providing
coverage in areas such as tunnels, mines
and buildings which would be inaccessible
by conventional methods.

Investigations into the operation of
radiating cables in the absence of buildings
or tunnel walls has yielded interesting
results. Measurements were made on a
length of radiating cable laid on the
ground in an open area, and the results
are shown in the graph. The cable was
fed with a 1 watt source with the far
end terminated in a matched load (50
ohms). The variation of field strength with
perpendicular distance from the cable was
then measured at the mid-point of the
cable. At frequencies of 989kHz and
1502kHz the field variation was distinctly
of an inverse r * nature. This was unaffect-
ed by either mounting the cable above the
ground or burying it under the soil. The
latter result is not surprising if in fact
the radiation mechanism is a radial
induction field and not a transverse
electro-magnetic.one.

Caution must be advised if this is
attempted with a cable not designed to
be buried, or one which radiates by electric
field perturbation and not surface current
transfer, as the presence of the moist earth
will impede operation.

Working systems have been installed in
a Scottish university and coverage was
as predicted with no interference beyond
the perimeter of the campus.

J. R. Avery,

Andrew Antenna Systems,
Lochgelly,

Fife.

Magnetic units
Although “Cathode Ray” and I agree on
most points, he raises some questions in
the August issue (p.332) that require an
answer. First, the P.M.A. still issues
literature in both SI and c.g.s. units. Inter-
nally a few people use SI but I suspect
the majority prefer c.g.s. Personally, I
use whichever is more convenient in the
circumstances. We are still probably a
little ahead of the world in the use of
SI; only last week I was sent a book
on rare-earth-cobalt magnets to review.
It was written by two distinguished mem-
bers of Bell Telephone Laboratories and
was entirely in c.g.s. units, apart from
a conversion table. I think it is much
fairer to compare the speed of conversion
from c.g.s. to SI units in magnetism with
the speed of decimalization as a whole
rather than with the decimalization of
money, which is a rather special case.
Secondly, the magnetization or polariza-
tion is not just of importance to physicists
interested in fundamentals. Certainly one
can design a loudspeaker magnet without
knowing anything but the B versus H
demagnetization curve of the magnetic
material, but the new rare-earth-cobalt
magnets have been developed largely be-
cause they are needed for tw.ts in
communication and other satellites. Two
of these magnets can have almost identical
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curves between remanence and the normal
B coercivity point, yet one may have
double the intrinsic coercivity of the other.
The intrinsic coercivity is the demag-
netizing force that reduces the polarization
J (magnetization M) to zero. The magnet
with the higher intrinsic coercivity would
perform satisfactorily, the other one would
be seriously demagnetized by the con-
ditions under which it would have to
operate. An engineer who allows some
equipment to fail because he thinks the
intrinsic  demagnetization curve only
concerns fundamental physicists is not
very competent; and if the equipment
happens to be in a satellite he is unlikely
to keep his job. Other devices which may
contain magnets for which the intrinsic
curve is important are car wiper motors
and domestic electricity meters.

May I take this opportunity of correct-
ing a typographical error in my article?
In some of the labels of the axes on
the figures an unnecessary bracket has
appeared in an inappropriate place, so
that the symbols for mega ampere per
metre have been printed as M(Am—1)
instead of MAm — .,

Incidentally, it is internationally agreed
that symbols for physical quantities should
be written in sloping (italic) type, but
those for units in upright type. Thus
magnetization in mega ampere per metre
should be in symbols M/MAm—! This
convention has been followed in the text
of my article, but not on the figures.

M. McCaig,
Permanent Magnet Association,
Sheffield.

Reflex circuits

I have been roused out of hibernation
by M. G. Scroggie’s very interesting article
on his 50 years of authorship (August
issue). As he describes me as “ubiquitous”,
may I add a historical footnote to his
statement that P. G. A. H. Voigt wrote
“one of the first expositions of dual or
reflex circuits in the first issue of Modern
Wireless (which I founded on 9 January
1923 and edited).

In point of fact, this type of circuit
in various forms had been “exposed’’
frequently during ten years before 1923,
I had done much to publicize it myself
long before its incorporation in popular
set designs and before the paper I read
before the British Association in 1923.
For example, in my book “Thermionic
Tubes in Radio Telegraphy and Tele-
phony”, issued by the publishers of
Wireless World in 1921, 1 give three
examples. In Fig. 117 appears the standard
reflex circuit. In describing it, I state:
“A single valve may be used not only
to amplify the high-frequency oscillators
but also to magnify at the same time
the rectified pulses obtained from a crystal
detector. Many variations of the Fig. 117
circuit may be devised.” I referred to
Telefunken’s British Patent 8821 (15 April
1913) which contains a double-amplifi-
cation (reflex) circuit. On p.166 I describe
a reflex circuit with reaction and state:

“A further development of the Fig. 128
circuit was to bring the detected current
back into the grid circuit and so amplify
it This double-magnification circuit,
which is. exceedingly sensitive, is shown
in Fig. 129." Later on [ give in Fig,
205 a reflex circuit by Marius Latour.
This is a reference to his British Patents
131092 (30 April 1917) and 132668 (17
Nov. 1917). The Marconi Company
developed a ship’s receiver using a reflex
circuit with a single valve (the ecircuit
appears in Fig. 124 of my book “Elemen-
tary Textbook on Wireless Vacuum
Tubes” (published in 1922).

Over the formative years 1917 to 1920
Wireless World published thirteen of my
articles on valve techniques. In Fig 14

of one entitled “The Valve as an
Amplifier” appears a typical dual-
amplification  circuit with a  full

explanation. This issue is dated March
1918. 1 myself patented various forms
of reflex circuit soon afterwards.

In view of the above selection of antici-
pations going back to 1913, I do not
think that Voigt himself would have
claimed in 1923 to have written “one
of the first expositions™.

May I take this opportunity of express-
ing the debt owed to Mr Scroggie by
professionals and amateurs alike for his
own brilliant and crystalline expositions
which have enriched the literature of the
subject for fifty years.

John Scott-Taggart,
Beaconsfield,
Bucks.

Audio amplifier design

After reading the J. R. Stuart “Approach
to audio amplifier design” (August issue),
I was left gasping for oxygen as I absorbed
the philosophy of the new generation of
amplifier designers. How can Stuart con-
tinue with the normal, every-day mundane
matters of life (shopping for cheap beef,
shouting at the missus etc.) while knowing
at the same time that his brain—or even the
inner-being that is known as “'sel{”" —is all
the time functioning as f(P, 5. 1, t m. D).
I must admit though that there is comfort
in the fact that distortion D% reduces
according to cost £Z in the manner
aexp [Q.(D)" ']+b.D"24¢c. D71 I've
memorized that for my next trip to the
audio discount warehouse.

... but then I don’t design amplifiers.
A. Bloomer,
Neasden.

Quantities and qualities

I 'am gratified to note that W. B. Broughton
(August dissue, p.385) has troubled to
search for an alternative to my suggested
“forbiddivity” to replace the quantity
name “reciprocal permittivity”. In fact,
his  designation, “restrictivity”, was
amongst about a dozen possibilities that
I considered — including such mon-
strosities as “‘constrainitivity” — but for
some reason which now escapes me I
was then under the impression that res-
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trictivity was a term already used in some
obscure branch of science. However, since
restrictivity (or whatever) has the SI unit
metre per farad, it could have been most
appropriately named ‘“elasticity” (being
given dimensionally. by elastance mul-
tiplied by distance) had not elastic been
in practical use before capacitors. On
closer examination of this naming
problem, I now realize that my search
for an anionym (not counterpart as
suggested in August, since this is accepted
as equivalent to synonym) was incorrect,
the requirement being a reciprocal, which,
until 1570, was taken to mean “inversely
related”. So, we are both off course,
although 1 still regard forbid as an accep-
table starting point, being synonymous
with hinder and restrain; hardly indicators
of absolute stoppage. Curiously, and as
a precedent, the widely accepted reciprocal
quantities impedance and admittance
already exhibit an anomaly: does not
“impede” suggest partial prevention
whereas “admit” concedes total entry?
At this juncture I may as well admit
that all this discussion is merely a subtle
manoeuvre to steer the SI authorities into
giving the unit, metre per farad, the name
baldock. symbol Ba!

In more serious vein and also referring
to p.385, I am delighted that B. J. Shelley
has drawn attention to the genius of Alan
Dower Blumlein, since I tried to promote
more widespread recognition by creating
the B.K.S.T.S. memorial meeting concern-
ing Blumlein's work that took place on
May Ist 1968. For years -— perhaps I
should say decades — Mr Scroggie has
been insisting that the “Miller integrator’
should rightfully be called the “Blumlein
integrator”, and, apart from Blumlein’s
diverse and fundamental contributions to
stereo techniques and 405 line TV
developments, few electronic engineers
know that he invented the transformer
ratio arm bridge (Sept. 1928), the cathode
follower (Sept. 1934; the forerunner of
the emitter follower for those not brought
up on thermionic devices) and the long-
tailed pair (July 1936), to name just a
few of the 128 patents in which his
name appears, and the result of develop-
ments over only 15 years prior to his
untimely accidental death in June 1942,

An insight into Blumlein’s humility is
revealed by his attitude to research and
development. I know several pioneers who
worked closely with him at E.M.I. on
television in the mid 1930s and have
heard many interesting anecdotes. For
instance, when A.D.B. could not help the
team directly under “panic” breakdown
conditions he was not above making the
tea!

The full story of Alan Blumlein’s con-
tribution to technical history will appear
in the forthcoming biography by Mr F. P.
Thompson, written in conjunction with
Simon Blumlein, and anyone with infor-
mation likely to be of value should write
to Mr Thompson at 39, Church Road,
Watford WD1 3PY, Herts, England.

R. N. Baldock,
Harrow,
Middlesex.
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ACTIVE DEVICES

Wall-charts  (in  striking variations on a theme
of puce) have been produced setting out salient
performance details of c.m.os. logic devices and
germanium power transistors by Motorola Semicon-
ductors Ltd, York House, Empire Way, Wembley,
Middx. . .o iibsbdaana g nns cmo s b e WWwW401
A range of studio recording equipment, including
a modular system, reverberation equipment, signal
processing equipment and a phase meter, is briefly
described in a leaflet produced by Allen and
Heath Ltd, Pembroke House, Campsbourne Road,
Hornsey, London W.8................. WWwW402
A wall chart giving salient performance figures
of a selection of linear integrated circuits, including
operational amplifiers, comparators and regulators
has been sent to us by National Semiconductors
(U.K.) Ltd, The Precinct, Broxbourne, Herts EN10
TEY: ey o L0 0 kit w A8k 66 o i » daieimed WWw403
The design of logic systems using the 74 series
of integrated circuits is well covered in TI’s new
publication “System 74”. It offers advice on the
loading and compatibility of the different groups
of devices in the 74 family. Applications of ttl
and the problems of interfacing with other equipment
are discussed and there is a section on memories.
Texas Instruments Ltd, Manton Lane, Bedford
................................. L. WW404
The Lock Distribution Electronic Components cata-
logue contains information on products from Moto-
rola, Signetics, Thomson CSF, Dow Corning,
Waycom and Electrosil and gives details of technical
publications available and distribution centres of
Lock Distribution, Neville Street, Middieton Road,
Oldham OL9 6LF,Lancs. . ............. WWw405
The 1973 Erie catalogue of electronic components
incorporates the export and distributor stock cata-
logues. Components listed range from resistors
and capacitors to thick film devices and semiconduc-
tors. FErie Electronics Ltd, South Denes, Great

Yarmouth, Norfolk................... WwW406
We have recieved a leaflet on m.n.os. electrically
reprogrammable memory  elements, describing

characteristics, mode of operation, typical circuits
and future developments from General Electric
Semiconductors Ltd, East Lane, Wembley, Middx.
HA9 7PP....scsacctemmocmnasnnanzny wWwd407
A catalogue listing semiconductors, including i.cs,
memories, m.o.s. devices, f.e.ts and photo-electric
devices, made by Fairchild, Mullard, Plessey and
Lucas, has been produced by Gothic Electronic
Components, Beacon House, Hampton Street, Bir-
mingham 19............ ... ..oons WW408

PASSIVE DEVICES

Resistors and capacitors and their more important
performance characteristics are shown in tabular
form on a large new wall-chart, sent to us by
the Instrumentation and Control Electronics Divi-
sion, Mullard Ltd, Mullard House, Torrington
Place, London WCIE 7THD. ............ WW410
A catalogue covering a wide range of passive
components including terminals, coils and formers,
capacitors, connectors and other small hardware
is available from Cambion Electronic Products
Ltd, Castleton, Nr. Sheffield, S30 2WR. .. WWw41l
We have received a short-form catalogue, describing
collet knobs, relays, rotary and thumbwheel switches
and many other passive components from Radiatron
Components Ltd, 76 Crown Road, Twickenham,
MIAAX s 62 m e - m e o il A R 4w e Ww412

A catalogue describing eleven types of Melesco
thermocouples, which contains a guide to the use
of these devices and recommendations on maximum
temperatures is available from International’ Com-
bustion Ltd, Ashburton Road East, Trafford Park
Industrial Estate, Manchester M17 1LA... WW413
A leaflet covering several ranges of miniature,
rotary stud switches has been received from
Highland Electronics Ltd, 33-41 Dallington Street,
London ECIVOBD................... wWWw414
A catalogue detailing the Pohl range of cable
clamps has been sent to us by C.T.L. Components
Ltd, 223/243 Wimbledon Park Road, London
S W18, w At vl ilms AG1A . WG S or - ®a B Ww415
A buyer’s guide to the U.K. capacitor market,
containing information on which types of capacitor
are handled by over 100 firms, has been published
by Eurolec, Little Waltham, Chelmsford CM3 3NU.
Price 95p by post.

EQUIPMENT

Mobile microwave links TFH-TM210A (7GHz) and
TM213 (13GHz), are described in a leaflet supplied
by Thomson-CSF, Division Radiodiffusion Tele-
vision, 100 Rue du Fosse Blanc, BP49, 92230
Gennevilliers, France. Specifications of the video
and audio channels, multiplex telephony and power
supply are included. .................. WWw416
Crystal oscillators — miniature, oven controlled,
high stability and temperature compensated —
crystal controlled clocks and a rubidium frequency
standard are among products described in a leaflet
from Oscilloquartz SA, CH-2002 Neuchatel 2 /Suisse
................................... wWwal7
Radiatron Ltd, 76 Crown Road, Twickenham,
Middlesex TW1 3ET, has issued a four-page leaflet
describing the range of mechanical, analogue and
digital tachometer equipment that they market
in the UK. on behalf of Jaquet AG, Switzerland
................................... WWw418
The latest Servoscribe flatbed recorder range, which
are 200u V to 250V d.c. deflection instruments
with a writing width of 200mm, using rolls or
single sheets, is described in a leaflet available
from Smith Industries, Ltd, Industrial Equipment
Division, Waterloo Road, Cricklewood, London NW2
TUR . osnosoamanmas s gr ome s pompism ¥ross wWw419
Colour picture monitors made by NV Cobar Barco,
of Kortrijk, Belgium are described in three brochures
available from the U.K. agents Crow of Reading
Ltd, 79 London Street, Reading, Berks RG4 QDX.
Each of the three types (of modular construction
for ease of servicing) display RGB signals and
PAL, Secam or NTSC-coded composite signals
using the appropriate plug-in chrominance demodula-
tor. The last two digits in the type number
indicate the screen size in cm.

CTVM2/38 ..iiiiiimaiiiancicnanennns R W420
CTVM2/51 5 genee datlc ws s b danvim puiasina s WwWw421
CTVM2/66 . .vivirninaanaianrennns WWw422

A single page date sheet for the DN-70 liquid
nitrogen cooling unit is available from Oxford
Instruments, Osney Mead, Oxford, OX2 ODX
................................... WwWw423
“Cossor SSR Systems” is a booklet describing
different types of secondary surveillance radar
systems and fundamental performance requirements.
Cossor Electronics Ltd, The Pinnacles, Harlow,
ESSEX. « ¢ gs da a1 ddmd bbb spuannnngedd WWw424
A catalogue of electronic kits covers the subjects
of audio, radio, laboratory and automotove equip-
ment and also contains general product information
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including calculators, metal locators, intercoms.
Heath/ Schlumberger, Advertising/PR Services,
Bristol Road, Gloucester GL2 6EE. . ..... WW425
A full range of high-fidelity sound reproduction
equipment including tuner-amplifiers, amplifiers,
turntables, speakers, mixers, etc., is described in
a catalogue sent to us by Eagle International,
Heather Park Drive, Wembiey HAO 1SU.WW426
We have received a leaflet giving full technical
information on the Response BM 104 10-channel
studio mixer from Audio Applications Ltd, Kensing-
ton Barracks, Kensington Church Street, Londpn
WEAEP ‘. sad ¢ 9/0€a sk § ofiemnialy 1B - o0 8 s wWw427
A new catalogue covering their range of electronic
measuring instruments has been published by
Keithley Instruments Ltd, 1 Boulton Road, Reading
RIG2 ONL: & o il s, et bk o s 43 WWw428
A leaflet describing photon counting systems for
use in signal recovery from quantum detectors
such as photomultipliets has been produced by
Brookdeal Flectronics Ltd, Market Street, Bracknell,
RG12 WU ihsavmes nunis whhm bewer wsy Ww429
A leaflet describing display and recording accessories
for use with the Datalab 900 series of transient
recorders is available from Data Laboratories Ltd.
28 Wates Way, Mitcham, Surrey CR4 4HR.
................................... Ww430

GENERAL INFORMATION

A revised catalogue of Puratronic ultra-pure chemi-
cals and metals used in the manufacture of electronic
materials and devices has been sent to us by
the Publicity Department, The Johnson Matthey
Group, 78 Hatton Garden, London ECIP 1AE.
................................... WWa43l
We have received two publications from the British
Standards Institute. 101 Pentonville Road, London
N19ND.

“Electronic tube terminology” — group 06 of
Part 1 of the glossary of terms common to
electrotechnology. . . ............. Price £2.00

Code of Practice for the reception of sound

and television broadcasting — CP1020 : 1973

............................. Price  £2.00
A guide to the quality and rgliability testing
of resistors and capacitors, including a brief descrip-
tion of BS9000 and its relation to the C.E.C.C.
system, has been received from the Instrumentation
and Control Electronics Division, Mullard Ltd,
Mullard House, Torrington Place, London WCIE
1200 TR PP - S v T P WWwW432
We have recently received a catalogue describing
servicing instruments, tools and materials intended
for the installation and maintenance of domestic
equipment from Rank Radio International, Drayton
Road, Borehamwood, Herts. .. .......... WWwW433
Recently produced by Jermyn is a catalogue supple-
ment describing a large variety of both active
and passive components and assemblies, for which
the firm is a distributor. Other services described
include coil winding, component matching and
sub-assembly work. The supplement can be obtained
from Jermyn Distribution, Vestry Estate, Sevenoaks,
Kent....... cassarp . - mpaEyy Yy Es =i Ww434
We have received a catalogue containing information
on calculators, large-scale ic. chips for clocks
and a receiver circuit, display devices and other
components from Bywood Electronics, 181 Ebberns
Road, Hemel Hempstead, Herts. . ...... .. Wwd435
We have received a leaflet listing books written
for postgraduates studying electronics and: published
by Butterworth & Co. Ltd., 88 Kingsway, London
WE2B 6ABz i st skt i ons s s 215 s K WWw436
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EVEL-LOC

AUDIO LEVEL CONTROLLER

ﬂ_F\-

e Of MORY

PR @ AUDIO MASTER

L3 14 $

S LR EE

PROSEISIOWAL
MICROFHONT  MINES

To make life easier for the sound system installer,
Shure offers an entire range of ingenious, low-
cost circuitry devices. There are available modu-
lar “add-on” mixers, including a professional
mixer, stereo mixer and a reverberation mixer. An
Audio Control Centre is offered to shape response
to match room acoustics, and our Level-Loc to
control audio levels. In all, eight superb units are
available to aid your work. Post the coupon today
for a copy of our Microphone Circuitry catalogue.

Shure Electronics Limited
Eccleston Road, Maidstone ME15 6AU

WW-—093 FOR FURTHER DETAILS

wawwaaL americanradiohistornv.com

ass

SN T s i bk @ el M aranna . daEE aan.

Please send me full information on
Shure Microphone Circuitry.

Name._ =

Address.
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The Sinclair Cambridge...

no cother calculatoris so powerful
and so compact.

Complete kit-£29.95!

(INC.VAT

Features of the Sinclair Cambridge
Sinclair # Uniquely handy package.

The Cambridge is a new electronic 4" x 2" X 1", weight 3; oz.
calculator from Sinclair, Europe’s “ % Standard keyboard. All you need
largest calculator manufacturer. It ' for complex calculations.

offers the power to handle the most * Clear-last-entry feature.
complex calculations, in a compact, ¥ Fully-floating decimal point.
reliable package. No other calculator + Algebraic logic.

can approach the specification below ¥ Four operators (+, =, X, &),

at anything like the price —and by with constant on all four.
building it yourself you can save a ¥ Constant acts as lastentryina
further £14 ! calculation.

Truly pocket-sized % Constantand algebrgicllogic
With all its calculating capability, the combine to actasa limited
Cambridge still measures just memory, allowing complex
43" x 2" x 13" That means you can carry calculations on a calculator
the Cambridge wherever you go costing less than £30.
without inconvenience — it fits in your * Calculates to 8 significant
pocket with barely a bulge. It runs on digits, with exponent range

ordinary U16 batteries which gives weeks from10~2°t010%. =
of life béfore replacement. 4 * Clear, bright 8-digit display.

Easy to assemble % Operates for weeks on

. four U16 batteries.
All parts are supplied — all you need
provide is a-soldering iron and a pair of (Replabcen;?%t SoHEoSES
cutters. Complete step-by-step s P.)
instructions are provided, and our service
department will back you throughout if
you've any queries or problems.

The cost? Just £29-95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer — you can’t get
itanywhere else. Ready assembled, it costs
£43-95 —so you're saving £14 ! Of course we'll
be happy to supply you with one ready-assembled
if you prefer —it's still far and away the best
calculator value on the market.

The Cambridge — new from

www americanradiohistorv com
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Assembly time is about 3 hours.

Contents :

. Coil.

. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

position.
- Printed circuit board.
. Keyboard panel.

transistor).
. Battery clips and on/off switch.
10. Soft wallet.

© [es N Ne)] AW =

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you’ll get more than
your money'’s worth.

But if you want to get even more out of it,
you can go one step further and learn how to
unlock the full potential of this piece of
electronic technology.
| preymr [
BTECHIRES

L — s ,
_,-s:-'g

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you can
use the Sinclair Cambridge to carry out
complex calculations like :

Logs Tangents Currency conversion
Sines Reciprocals Compound interest
Cosines nthroots and many others...

— | [ — || g

Sinclair Radionics Ltd, London Road, St Ives, Hunts.
Reg.no: 699483 England VAT Reg.no: 213 8170 88

A complete kit!

The kit comes to you packaged in a heavy-duty polystyrene container.
It contains all you need to assemble your Sinclair Cambridge.

. Case mouldings, with buttons, window and light-up displayin

- Electronic components pack (diodes, resistors, capacitors,

Actual size!

Sinclair
Cambridge

L¢) (K]

() (&) (&) (=]

4] 5] (8] [x]
) (2 (@l (=)
@ (=) ()

4'%in long x 2in wide xu/lsin eep

Why only Sinclair can make you this offer

The reason’s simple : only Sinclair — Europe’s largest electronic calculator
manufacturer — have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.

Butthatin itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've almost
certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !
Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.

Simply fill in the preferential order form below and slip it in the post today.
Price in kit form: £27-23 + £2-72 VAT. (Total: £29-95)
Price fully built: £39-95  £4-00 VAT. (Total: £43-95)

= 1.0:Sinclair Radionics Ltd, London Road,
Stives, Huntingdonshire, PE17 4HJ

Name
Address

Please send me
(] a Sinclair Cambridge calculator kit at
£27-23 + £2:72 VAT (Total : £29-95)

I a Sinclair Cambridge calculator ready built
i atf£39-95 + £4:00 VAT (Total : £43-95)

*l enclose cheque for £ , made
out to Sinclair Radionics Ltd, and crossed.
*Please debit my *Barclaycard/Access
account. Account number

I *Delete as required. PLEASE PRINT
L 1 7 —F' VNS N NN e SN S SN D S AN SN S S S AN SN S e

WW—094 FOR FU'léllﬂilﬁ DETAILS
WAWAAL-aRerlcaniraclionisic Lo

WWwW973
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V|deo from Bell & Howell

Inthe United Kingdom Bell& Howell Video means:-
Electrohome Monitors

Grass Valley Signal processing equipment

JVC Nivico %in. EIAJ1 Video tape recorders and cameras
Thomson CSF Specialised cameras and systems
Tamron Prime and zoom lenses

and of course (in England and Wales)-

Ivc 1in. colour and monochrome video recorders and cameras

Bell & Howell’s team of video engineers can
provide a video system to meet your needs.
For further information write to:—

Video Systems Division,

Bell & Howell A-V Ltd.

BELL e HOWELL

Bell & Howell have
a team of engineers and
Freepost, Wembley, Middlesex, HAO 1BR a world of equipment
Or telephone: 01-902 8812 ww 7/73 at their fingertips

B BeLLe HowetL 4 semm ProJECTORS [ VIDEO CAMERAS Bl OVERHEAD PROJECTORS B VIDEO MONITORS B BeweHowew B LANGUAGE MASTER FIL SUPER 8 CAMERAS B SOUND FILMSTRIP PROVECTORS
@ ccTvsysTEMS AUTO 8 PROJECTORS BeweHowew [ oMM CAMERAS B SUPER 8/REGULAR 8 PROJECTORS B vi0EO RECORDERS [ FILMSTRIP AND SLICE PROJECTORS B Bewe HowEL

WW—095 FOR FURTHER DETAILS
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Single Sideband, Suppressed Carrier

Generation

Modification of the ‘‘third method’’, made possible by the use of

integrated circuits

by A. J. Turner* M.Sc.,G3UFP

Two distinct methods of generating a single
sideband signal have found widespread
use. These are known as the filter method
and the phasing method. A third method
has been described' but this has not found
nuch favour. The purpose of this article
is to try to resurrect some interest in the
third method and present a new alternative
made available by integrated circuits.

The principle of the filter method is
shown in Fig. 1. The baseband signal is
converted to a double sideband signal at
an intermediate frequency, usually in the
range 1-10MHz. A highly selective filter,
usually auartz cryvstal or mechanical, is
used to obtain a single sideband which is
translated on to the transmission frequency
bv one or more stages of heterodyning
using balanced modulators.

A block diagram of the phasing method
is shown in Fig.2. The baseband signal is
applied to a wide-band phase shift network.
The output from this and the unshifted
signal are applied to a pair of balanced
modulators. The translating carrier is also
split into two quadrature components.
When the output of the two balanced
modulators are added. one set of sidebands
add whilst the others cancel, leaving an
s.s.b. signal.

Third method

A block diagram of this method is shown
in Fig. 3 from which it can be seen that this
method comprises both filtering and
phasing techniques.

The third method offers the follow-
ing advantages over the others: highly
selective filters, which introduce a loss of
quality, are not needed, nor are wideband
phase shift networks which require careful
design and very accurate component values
if adequate sideband suppression is to be
achieved. In addition, imperfections in
filtering and phasing or in balanced
modulators do not result in unwanted
sidebands outside the bandwidth of the
wanted sideband. This is important when
channel conservation is an important
reason for using a single sideband system.
Before considering the suggested mod-
ification to the third method, a brief
Sescription of the principle of the original
system is necessary.

* Hatfield Polytechnic

Suppose the baseband input signal is
speech which has frequency components
between 300Hz and 3300Hz and the
pilot frequency is 1800Hz. Each output of
the first pair of balanced modulators then
consists of two sidebands of translated
speech, the upper between 2100Hz and
5100Hz and the lower between OHz and
1500Hz. The low pass filters, whose

transition region is between 1500Hz and
2100Hz where there is no energy, remove
the upper sideband. The outputs from the
second pair of balanced madulators each
consists of an upper and lower sideband
displaced about the translating carrier
frequency. The two upper sidebands are in
anti-phase.! The required single side-
band may be obtained by adding or

| balanced = crystal

baseband modulator A filter

input at if.

first translating
carrier

s.s.b

r:g(’f';ctegr = tilter [|ra—
5 i s.s.b.
at +f. output

second translating
carrier

Fig. 1. Filter method for the generation of an s.s.b. signal.

» balanced »
i modulator o
: b
Dqsebotnd 1 oa'tsbu't
tnpu wideband summing
L ° p———
90 network circuit
I »| balanced >
3 modulator
transiating o
carrier 90 shitt
Fig. 2. Block diagram of the phasing method for s.s.b. signal generation.
.| balanced % . balanced
| modutator =4 A modulator
A 4
sin wpt sin @ct
bcseband quadrature " s.sb.
input i i components | summing §  output
components of translating circurt
ot pilot carrier carrier
|
lcos @pt |cos wect i
A 4
o.| balanced = > R batanced
®1 moduiator - % = modulator

Fig. 3. Block diagram of the third irethod of s.s.b. signal generation, which involves boih

filtering and phasing techniques.
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subtracting the outputs of the second
balanced modulators.

Modified third method

The disadvantage with the third method is
that both the pilot and translating frequency
carriers must be accurately split into
quadrature components. This is not too
difficult to accomplish at the Ilow
frequency of the pilot carrier. However,
in order to minimize the number of stages of
frequency translation after the exciter,
the translating input to the second balanced
modulators must be at as high a frequency
as possible. Ideally, it should be the desired
transmission frequency. Generation of high
frequency quadrature signals is usually ac-
complished by loosely coupled tuned circuits
and at 1MHz this requires critical adjust-
ment and layout of the circuit. The problem
is worse at 10MHz and almost impossible
at 100MHz. This problem may be over-
come with the aid cf digital integrated
circuit techniques. Suppose we take a
sine-wave oscillator whose frequency is
four times that of the desired frequency of
the translating input of the second balanced
modulators. A conventional squaring cir-
cuit and RC differentiator may then be used
to convert this to a positive going pulse
train at the same frequency, as shown in
Fig.4. Provided that the amplitude of the
spikes is greater than about 3.5V this signal
may be applied to the clock input of the
circuit in Fig.5.

This is essentially a divide-by-four
using two JK flip-flops. Its action may be
understood from the following truth-table
remembering that the flip-flops are “cross-
coupled” so that J + K and J, = X,
whereas J, = X,. The X output follows J
on the next clock puise.

Number of flip-flop 1. flip-flop 2.
clock pulses J, X, ' X,
0 0 0 1 [0}
1 1 0 1 1
1 1 1 [0} 1
3 [0} 1 0 (o}
4 [0} 0 1 [0}
5 1 o] 1 1
6 1 1 [0} 1
7 [0} 1 [0} [0}
8 etc. 0] 0 1 [0}

It can be seen from the above table that the
X outputs are square-waves whose
frequency is one quarter of the clock
frequency. Moreover the output X, is
delayed by one clock pulse compared with
X,, so that the outputs form quadrature
square waves. It is not necessary to convert
these square-waves to sine-waves before
application to the balanced modulators,
indeed this would be difficult to do without
introducing phase errors.

The reason for this is that a square-wave
has energy at the fundamental frequency
and odd harmonics only. So in the case of
the first balanced modulators, the use of
quadrature square-waves for the pilot
carrier produces an ouput having side-
bands between 0 and 1500Hz and between
2100 and 5100Hz as before. High
frequency sidebands about odd multiples
of the pilot frequency will also be produced,
but these will be eliminated by the low-pass
filters.

/N
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master oscillator at four times desired frequency

squared oscillator output

\ \

A

B N \

differentiated square-wave forms clock input
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-

output )_(2 J

Fig. 4. Stages in the production of quadrature square-waves.

) X

J2|K2 |><1 X,

SN7473
dual master-siave JK
tt.l flip tlop

>‘<2I><2 |J1 Ky

clock

Fig. 5. Use of a t.L.1. i.c. to obtain quadrature square-waves.

balanced o

I
&

balanced

Y

medulater

A 4
| SN?E——‘_ pilot
0osc

Y

baseband
input

modulator

55.b.
summing output
circuit

carrier SN7473
osc I

- balanced
modulator

Y
22d

balanced

y

modulator

Fig. 6. Block diagram of the modified third method of s.s.b. signal generation.

Quadrature square-waves, this time ata
high frequency, may also be used for injec-
tion to the second balanced modulators
so that a complete exciter may be made as
shown in Fig.6. In practice, the modulator
outputs are added using a tuned circuit and
the exciter output is subsequently filtered
and amplified before radiation. This filter-
ing will remove high frequency components
generated by the use of square-wave
translating carriers. ¥

However, there is a hidden advantage
in using square-waves. As shown in Fig.7
the harmonic components of the quadrature

www.americanradiohistorv.com

square-waves also form quadrature pairs.
This means that the summing tank circuit
may be tuned to a harmonic of the square-
wave input and a true single sideband
signal at that frequency will be obtained.
This enables a higher transmission frequen-
¢y to be reached without subsequent stages
oftranslation.

The circuit of Fig.5 has been found to
accept a clock-input of at least 4MHz and
produce square-waves at IMHz. By tuning
to 3MHz or SMHz higher frequency output
is obtained. The use of higher harmonics is
limited by their reduced amplitude. How-
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|
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Fig. 7. Harmonic components of the quadrature square-waves, which also

Jorm quadrature pairs.

ever, the 7473 referred to in Fig.5 is a slow
device; even the 7472 edge-triggered flip-
flop can offer a 50% increase in clock
frequency.

The author is currently developing an
exciter based on these principles using
very high speed Shottky logic capable of

accepting a 100MHz clock input and
producing s.s.b. on 25MHz with no stages
of translation after the exciter. It is hoped
that by using the third harmonic, s.s.b. on
frequencies as high as 500MHz may be
produced with only one stage of
translation after the exciter. Since the

455

accurate tuning of circuits to obtain the
quadrature signals is not required the
output frequency may be varied by tuning
the oscillator, no other tuning being neces-
sary over a fairly large range of frequencies.

Conclusion

The modified third method, using quadra-
ture square-waves for the translating and
pilot carrier, offers all the advantages ofthe
conventional third method. In addition,
since it requires no adjustment and no
inductors, except those in the filter and
oscillators, and since the quadrature com-
ponents are inherently accurate, its per-
formance should be superior in terms of
sideband suppression and reliability.

The use of harmonics can extend the
frequency range that can be covered and
minimizes the number of translation stages.

Integrated circuits have their effect on the
balanced modulators also. The device
SN56/76514 is a balanced modulator
offering conversion gain which should
enable a complete exciter using only six
integrated circuits and two transistors for
the oscillators to be built.

Reference

1. Weaver, DK., “A third method for the
generation and detection of single sideband
signals,” Proc. IL.R.E. 1956 Vol. 44, Part 12,
pp1703-1705.

New electrochromic display

A new type of display device which pro-
duces a purple display on application of
electric charge has been developed at
Philips Research Laboratories at FEind-
hoven. Displays using the principle — for
which patents have recently been granted
to Philips — offer long-term memory,
low switching voltage and good contrast
that is independent of viewing angle.
Previous electrochromic displays, like
those based on electro-plating, colour
changes in pH indicators or metal oxide
colour centres, have suffered from high
power consumption, irreversibility and /or
low speed.

The Philips display is based on a redox
(oxidation-reduction) reaction of
diheptylviologendibromide in water.
This colourless organic compound can be
reduced at a cell cathode on application
of a p.d. greater than the redox potential
into a purple radical ion that reacts with
the bromine anion to form a compound
insoluble in water that precipitates onto
the cathode. Exceeding the redox potential
reduces the viologen dye ion further to
form an unstable product which imme-

diately reacts with the original ions to form
the purple ion. The cathode deposit re-
mains until the cell is reversed.

This is done by short-circuiting the
electrodes (which is very slow at around
0.5s) or by applying the opposite polarity,
giving an erasure .time of 10 to 50ms.
This simple way has a snag in that build-up
can occur on the anode, effectively slowing

the cell down on subsequent cycles. A

solution is to use a third, reference, elec-
trode — formed in the case of seven-bar
displays by the two islands in a figure
eight. This is placed in a feedback circuit
in such a way that cell current is controlled
so that the p.d. between reference electrode
and cathode becomes zero. With this
potentiostatic technique, which needs only
a simple differential amplifier, current
only flows when a coloured layer is on
the cathode.

For a reflectance of 20%, writing time
is about 15ms for a cell voltage of between
1 +0.4V. This value of reflectance is
obtained with a charge density of
2mC/cm?, equivalent to about 100mW
in the display we saw. Contrast ratio was
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5:1, which could be increased by passing
more charge, being quite independent of
viewing angle. Typically, 1mJ of energy
is required for a seven-bar numeral of
5 X 10mm, with no energy requirement
during storage. The low switching power
at low voltage makes such a display com-
patible with t.tl, and igfet. (m.os.)
technology.

Electrodes can be made of a metal or
of the conducting, transparent oxides of
tin or indium and deposited onto a glass
plate. A second glass plate spaced 2mm
from the front plate forms the cell, which
is filled with an aqueous solution of the
organic compound together with potas-
sium bromide to increase conductivity.
The cell needs to be hermetically sealed,
oxygen leakage limiting storage life. Cells
have been run over 10° cycles so far and
the coloured ion shows no degradation
after a year.

This organic cell shows a higher
figure-of-merit (contrast /charge) than a
similar, inorganic, electrochromic display
using tungsten oxide, and being de-
veloped elsewhere, by a factor of 3 to 5.
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World of Amateur Radio

Citizens to gain amateur

frequencies?

A recent announcement by the American
F.C.C. proposes that the frequency band
224 to 225 MHz (which at present forms
part of the 220 to 225 MHz amateur band
in Region 2) should be re-allocated to a
new Class E Citizens’ Radio Service. The
new band would be divided into 40
channels each 25 kHz wide. In its com-
bined inquiry and rulemaking notice the
F.C.C. invites comments on these pro-
posals by September 20 and states that
it will reply to these by October 22; unless
there are unexpected delays American
manufacturers are expecting that the new
Citizens’ Band will be in operation next
year, although F.C.C. states that it will
establish enforcement procedures before
any use of the band is permitted.

This move follows a long campaign by
American firms and some users of the 27
MHz Citizens’ Band to obtain more
frequencies. The original C.B. facilities,
introduced in 1945, were limited to u.h.f.
and attracted little attention. But with the
introduction of the 27 MHz allocation in
the United States in 1958 the numbers
began to grow rapidly; from about 49,000
in 1959 to 868,013 in 1971, though in
this expansion many abuses of the facilities
became apparent in what had originally
been intended as a short-distance radio-
communications service for fixed or mobile
operation.

The new band, if implemented, is likely
to further increase the antipathy of many
amateurs towards Citizens’ Band operation
They can point to the LT.U. Radio
Regulations which allocate, in Region 2,
the entire 220 to 225 MHz to amateur
and radiolocation services on an equal
basis; the F.C.C. proposal to assign part
of this to a non-amateur radio-
communication service would thus appear
to be in breach of the international
regulations. European amateurs are not
directly affected since this band is not
available to amateurs in Region | but they
will be concerned to note a further loss
of frequencies by the amateur service.

25 years on “Two”

On September 1, 1948 part of the 144
to 146 MHz (“Two metre”) band was
released to amateurs in.the U.K. for the
firt time as a result of the new frequency
allocations made at the ITU Atlantic City
conference in 1947. Within a few weeks,
despite the temporary power restriction to

25 watts, contacts were being made by
a small band of enthusiasts (most of whom
had gained v.h.f. experience on the old
56 MHz band) with stations in Western
Europe. For example Denis Heightman,
G6DH at Clacton, made the first contacts
with Holland, France and Belgium and
one of the earliest long-distance contacts
was between GS5BY at Bolt Tail, South
Devon and PAOPN in the west of Wal-
cheran, Holland.

Since then this has become in the U.K.
perhaps the most used of all amateur
bands, with literally thousands of stations
operating in almost all modes, including
a.m., n.b.fm., s.s.b., a.f.sk. and slow-scan
television. Contacts over distances of
roughly 300 to 400 miles are accepted
as being likely to occur during almost any
period of concentrated activity, such as
the many contests held on the band. The
longest span ever covered on the band
— 2540 miles between California and
Hawaii — was almost certainly achieved
by tropospheric ducting, and this pro-
pagation mode may have accounted for
the contact between Australia and New
Zealand in 1965. In Europe, a day still
remembered was July 4, 1965 when one
of the rare Sporadic E openings on this
band resulted in many contacts with Yugo
slavia, Hungary and even Rumania; The
European record of 1387 miles was made
on that day during a contact between
Eire and Yugoslavia. The increase in
Sporadic E openings on 70 MHz this year
as we again approach a sunspot minimum
suggests that further openings on 144
MHz may occur during the next few years.

Courses for potential amateurs
In September and October many courses
covering the syllabus of the Radio
Amateurs’ Examination will be starting at
various technical colleges, adult education
centres and the like with a view to pre-
paring students for the examination next
May. A partial list of centres (based on
information from the organizers or from
the R.S.G.B.) is given below, but in other
places it may prove worth enquiring
locally since the list is unlikely to be
complete.

London and Home Counties: Beckenham,
Kent (Adult Education Centre); Chertsey,
Surrey (Institute of Further Education);
Cove, Hampshire (N. & W. Farnborough
Further Education Centre) also Morse;
High Wycombe, Bucks (College of Techno-
logy); Holloway, London (Shelburne
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Youth Centre); Slough (College of
Technology) also an “advanced” course for
those who aiready have an amateur
licence; Welwyn Garden City (Mid-Herts
College of Further Education); Weybridge,
Surrey (Brooklands Technical College).
Provinces: Bath, Somerset (City of Bath
Technical College); Boston, Lincs (College
of Further Education); Bridgnorth, Shrop
shire (College of Further Education) also
Morse; Cannock, Staffs (Cannock Chase
Technical College); Cheltenham, Glos.
(North  Gloucestershire  College  of
Technology); Doncaster, Yorks (College of
Technology);  Knaresborough,  Yorks
(Adult Education Centre); Lichfield, Staffs
Lichfield School of Art and Evening
Institute); Liverpool (Riversdale College of
Technology);  Peterborough,  Hunts
(Technical College); Sheffield, Yorks (King
Edward VI School); Stafford (College of
Further Education) and Morse.

National Field Day

Preliminary results — still subject to con-
firmation — of this year’s National Field
Day put the Surrey Radio Contact Club
as overall winner, with Oxford & District
Amateur Radio Club runner-up;
Glenrothes club was third and also winner
of the Scottish N.F.D. In the single-entry
stations the B.B.C. club “Ariel Radio
Group” (Langham) was top scorer with
East Barnet as runner-up.

In brief

Ron Wilkinson, VK3AKC of Geelong,
Victoria recently became the first
Australian amateur to contact the United
States through moonbounce on 1296
MHz. He used a 20ft diameter parabolic
dish aerial which he and his wife built
and tested in six months . . . Hilary
Mathews, grand-daughter of the late John
Clarricoats, G6CL, has been licensed as
G8HCG. Her father, Peter Mathews is
G3BPM . . . . West German amateurs
can now use 1815 to 1835 kHz (s.s.b.
operation confined to top 3 kHz) . . . .
The M.P.T. has agreed to renew the
experimental licence for the 144 MHz
repeater station GB3PI for a further
twelve months . . .. A group of Australian
amateurs recently recovered and tested an
early Command (SCR283) airborne
installation which had remained for over
30 years in tropical jungle in an Airacobra
fighter plane that force-landed in 1942.
The t.rf. receiver was still ‘n working
order and the transmitter required only the
replacement of block capacitors; the entire
equipment has since been fully restored
.. .. A south-east counties h.f. convention
is to be held at the Airport Hotel, Crawley,
on Sunday, November 18 . ... A second
Amateur. Radio Retailers Association
exhibition is to be held at Granby Halls,
Leicester on October 25 to 27 . ... A
mobile rally is being held at the Nettle-
swell Comprehensive School, Harlow on
Sunday, September 23.

PAT HAWKER, G3VA
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Multi-channel Tone Control
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A five-channel unit using active band-pass filters

by J. R. Emmett*, B.Sc.

New ideas in tone controls have appeared in
the last few years®?® which improve or
supplement bass and treble controls, which
are usually of the Baxandall type.! If the
function of these controls is clearly under-
stood, a fairly flexible amplitude frequency
response curve can be built up. However,
an easier and more versatile method of build-
ing a desired response is to use a number of
overlapping, variable gain, frequency chan-
nels, spaced evenly throughout the audio
spectrum. By using linear slider potentio-
meters, the control panel presentation can
be made to resemble a response against
frequency graph. In this form the system is
sometimes called a “graphic equalizer”. The
unit which will be described for construction
has five channels with centre frequencies of
50Hz, 200Hz, 800Hz, 3.2kHz and 12.8kHz.
The linear slider potentiometers used give a
control range of +12dB. The designed
signal level for normal use is around 0dBm
(approximately 800mV), a level matching
most modern amplifier and recording equip-
ment inputs.

Negative feedback system

The usual method of obtaining a multi-
channel response is by using an LC band-
pass filter and gain control for each channel.
The range of inductance needed to cover the
ten octaves or so of the audio band makes
the filters expensive and unattractive. In
addition, much trimming is normally needed
to obtain a basically flat response, due to
crossover interactions between channels.

Negative feedback methods offer many
advantages, such as reduced noise and dis-
tortion and accurate gain setting using
potentiometers of linear law. In the case of
the multichannel system, the filter speci-
fication may be greatly relaxed, and trim-
ming can normally be climinated.

A block diagram of this type of system is
given in Fig. 1. At the centre frequency of a
channel, and assuming no interaction be-
tween channels

| Vuu1|/l le = Ra/'Rb

If a simple tuned circuit bandpass filter is
used, in order to cross over evenly between
channels the Q value should be \/?/(2" —1),
where x is the channel spacing in octaves.
In a negative feedback system this is not

*University of Durham

critical and the value of Q can be raised to
reduce the interaction, the penalty being a
rise in noise at the crossover points. Error
in the centre frequency of a filter has a
similar effect; as a guide, approximately
1.5dB increase in noise is produced by 507,
Q error, or 15x%, error in centre frequency.

At a first glance it would seem desirable
to make the first and last filters low and high
pass respectively, but in actual fact this res-
ponse is produced in a negative feedback
loop using only bandpass filters. The penalty
is increased noise again, but this time well
outside the audio range, assuming a reason-
able choice of channel frequencies has been
made. Using only bandpass filters simplifies
the system since only one basic filter type
is required. The design of this network will
now be considered.

Active bandpass filter

In some systems there could be thirty or
more channels, and since there is one filter
circuit per channel, this must be designed as

|  Performance of the five-channel tone |
control |

I —3dB bandwidth at 1V r.m.s. signal |
\ level, controls flat: 8Hz-30kHz |
[ distortion at 1V r.m.s. signal level, |
1 controls flat: {00Hz—0.05% |
| 1kHz—0.05°
| 10kHz—0.05°

clipping level, controls flat: 2.9V r.m.s.

economically as possible within the limits of
the specification. Assuming no inductors
are to be used for the reasons mentioned
before, the number of active devices should
be minimized, unless component tolerances
can be relaxed by using more. Close toler-
ance capacitors can prove especially expen-
sive.

A simple circuit that meets these require-
ments is the Wien bridge derivative* shown

O
Re{
R
fi Z Z z Z %
x :i: *e > *
Bt
Vout
O —0)

Fig. 2. Example of u band-puss active filter.
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Fig. 3. Bund-pass filier using multiple
feedback.
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Fig. 4. Circuir of the five-channel 1one control unit. Only one of the filiers and linear potentiometer is shown.

A B
18V ac. . D MRV 15V O+ 15V
J C
*L1000pu *Lo
g I 30V - 2BV
mains
. O OV

Fig. 5. Suggested power supply circuit using an iniegrated regulator.

(TO3)
MRV 15V
connections

18V ac.
O1A

5)—-4/

mains

Fig. 6. Aliernative discrete component power supply.

Five slider potentiometer controls on the front panel can be set to represent the

required amplitude frequency response.
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in Fig. 2. The response follows the tuned
circuit law

I/mu/ l/in = - Hwo(jw)/woz i wz + awo(jw)

wherea = 1/Q, w, is the resonant frequency
and the gain of the voltage amplifier is

H = 1/3(65—a)

The component values are C, = C,/2,
R, = 2/w,C,, R, = R./3 and R, = 2R,.
The most desirable feature of this circuit is
that R and C values are independent of Q,
and w, is independent of amplifier gain H.
Unfortunately, the Q value becomes ex-
tremely sensitive to the value of Hfor Q > 1,
and the margin of stability in such cases is
narrow.

A circuit much more suited to this appli-
cation® consists of an inverting op-amp with
multiple feedback loops (Fig. 3).

The response of this circuit is the same
as before, but the component values are
C.=C;, R, =1/HwoC,, R, =1/20—-
H)w,C, and R, = 20/w,C,. If H = 20,
R, can be left out and V,,,/V;, at resonance
becomes

Vam/Vin = _2Q2 = Rg/zRf

The minus sign in this expression indi-
cates a phase reversal, so the main amplifier
in Fig. 1 will now need an in-phase gain to
obtain an overall negative feedback relation-
ship.

The above equations for this active filter
circuit show that Q, passband gain and
resonant frequency are determined solely by
two identical capacitors and two resistors.
The demands on the op-amp are not great,
and a single bipolar transistor suffices for
low Q values. The transistors are used in
the circuits to follow to provide a high stage
gain in addition to filtering. This reduces the
noise contribution of the main amplifier,
and so long as the gain is greater than the
number of channels used, the dominant
noise contribution is that due to the first
transistor stage of the active filter. This
means a signal to noise ratio of about 70dB,
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Table 1
Channel frequency C.qa
(Hz) (uF+£10%)
50 0.22
200 0.056
800 0.015
3.2k 3,900p
12.8k 1,000p

which is better than most preamplifier
inputs.

Practical circuit

The circuit is shown in Fig. 4. Only one
filter is shown as the other four are identical,
except for the values of C, which are given
in Table 1. An emitter follower 7r; provides
a low impedance input source for the bank
of control potentiometers, R,q.s3. The
fixed resistors R ,, restrict the range of
boost and cut to + 12dB. The active filter
consists of a common emitter amplifier with
a d.c. coupled emitter follower output. The
Q value employed is unity and the passband
gain at resonance should be approximately
28dB. The filter outputs are fed to the main
amplifier through R,,_,, which also provide
the d.c. bias for this stage. Overall h.f.
stability is obtained from the 6dB/octave
roll-off provided by Cys and R,s.

The unit complete with power supply fits
intoa 16 x 11 x 11c¢m case without difficulty.

dB

1:\ v

RN —

—s—/
-12 11t I Lol L ] 1 llllll\
100 1K

10k 20k

FREQUENCY (Hz)
Fig. 7. Typical response curves of the
five-channel unit.

Slider pots mounted on the front panel are
shown at the top with the main p.c. board
(centre), which carries the filter circuitry
and inputjoutput devices. The power supply
is on a separate board (bottom).

Table 2
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Modified filter component values for narrower channel spacing. For worst case

component tolerance, channel spacing error is 30%.

Channel
spacing Q Risie R0
(octaves) (kQ) (kQ)
1.7 3.9 47
1 45 15 120

A suitable power supply circuit using a
monolithic regulator is given in Fig. 5. An
alternative discrete component version, with
a “ring of two” constant current generator
feeding a zener diode in parallel with the
load is given in Fig. 6. Either unit offers a
ripple level which is inaudible with the unit
in operation.

A small point worth noting is that cali-
bration of the potentiometers in linear dB
steps does not strictly follow the mathe-
matical law, although only 109, error is
produced over a 12dB range.

More channels

The performance of the five channel unit is
encouraging enough to consider expanding
the controls in range and number. As for
range of control, about +25dB is the most
that would normally be required, even tfor
special effects. One can obtain this range by
reducing the values of Rs_,, down to 2.7k€Q.
To make sure that the overload margin is
maintained under all conditions, it may be
necessary to increase the standing current in
Tr, and Tr, 5 to provide sufficient drive vol-
tage for the potentiometer bank. Transistors
Tr, and Tr,; may then have to be types of a
higher dissipation rating. The number and
spacing of controls will depend chiefly on
application, thirty controls of one third
octave spacing being a reasonable limit. The
filter circuits can remain the same as the five
channel unit; modified resistor values for
two higher values of Q are given in Table 2.
Using these modified circuits does not
significantly alter the capacitor values for a
given frequency, which are given by the
equation

C(uF) = wor/Ry.Ry) =~ 11.8/f3(Hz)

Components
Values for the power supply components are
shown in Fig. 5 or Fig. 6.

Transistors

Try5 - BC212 All others BC109
Capacitors

C, - 1y/10V Ci4 - 50u/10V
C, - 10p/15V Cis- 0.005u

C, - 10p/15V Ci6 - 101/15V

Cig

- C, (see table 1
C9»1 3} ( )
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Tolerance

R30-34 Ca 13 R1 5-24

(k) (%)

6.8 o ‘iO

0.68 3
Resistors
R, - 47k Ryg.34 - 10k
R, - 47k R35.39 - 680
R, - 100k Rigoas - 22k
R, - 1k R,s -100
Reo | R - 10k

%033k o

Rno-m( - R, - 47k
Ris.10 - 68k R,s - 1k
R,y0..4 - 27k *Ruo.53 - 10k lin
R,5.50 - 100k

*Slider pofs are “Alp” type LV60 (mono) or LG60
(stereo). The cheaper Radiohm types are also suitable.
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Conferences
and Exhibitions

1973 European Microwave Conference

Sept. 4-7 Brussels
(Dr. G. Hoffman, Secretary General, ST
Pietersnieuwstraat 41, B-9000 Ghent, Belgium)
LASER 73

Sept. 4-7 Munich
(Munchener Messe- und Ausstellungsgesellschaft,
Theresienhohe 13, Munich, Germany)

Royal Television Society Convention

Sept. 6-9 Cambridge
(Roya! Television Society, 166 Shaftesbury Avenue,
London WC2H 8JH)

Solid State Devices Conference

Sept. 10-11 Nottingham
(The Institute of Physics, 47 Belgrave Square,
London SW1X 8QX)

First National Quantum Electronics Conference

Sept. 10-13 Manchester
(The Institdte of Physics, 47 Belgrave Square,
London SW1X 8QX)

Physics of Semimetals and Narrow-gap Semi-
conductors

Sept. 12-14 Cardiff
(Dr. J. Aubrey, Dept. of Applied Physics, UWIST,
King Edward VII Avenue, Cardiff CF1 3NU)

First Indian Electronics Trade Fair

Sept. 15-17 Bombay
(Taj Mahal Inter-Continental Hotel, Division of
Trade Fairs and Exhibitions, Apollo Bunder, Bombay

1, India)
Switching and Signalling in Telecommunications
Sept. 16-22 Birmingham

(1.LE.E. Savoy Place, London WC2R OBL)

IEEE Electronics and Aerospace Systems Conference
Sept. 17-19 Washington
(I.LEEE., 345 East 47th Street, New York, N.Y.
10017, US.A)

Eleventh Modulator Symposium

Sept. 18-19 New York
(I.EEE., 345 East 47th Street, New York, N.Y.
10017, US.A)

Electronic Prosthetics Conference

Sept. 19-21 Lexington

(College of Engineering, University of Kentucky,
Lexington, Kentucky 40506)
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Letter from America

There were a number of firms making
projection TV in England around the
1950s -— Decca, Valradio, Ferranti and
White-Ibbotson come to mind — and
I am sure there were many others.
However, the idea never really caught
on and production ceased after a few
years. Servicing posed some problems,
but the big disadvantage was the fact
that the picture could only be viewed
under cinema conditions. After all there
was only 6 watts to play with and
even with cathode and grid tube-modula-
tion, plus the use of efficient aluminium
screens, the picture was not that bright.
Now, with the advent of better projec-
tion tubes — colour of course — large
screen projection TV might well be “an
idea whose time has come”. Sony certainly
think so and they have given some
very impressive demonstrations recently.
Henry Kloss of Advent also thinks so
and his company will be marketing a
system later this year. The early systems
I mentioned all used a Schmidt optical
system made by Philips. The aluminized
mirror tended to collect dust and it
was most difficult to clean without
damaging the delicate surface. Henry
Kloss also uses a Schmidt system but
he has dealt with the problem very
simply: the whole thing is enclosed within
the tube. It does mean that the system
has a fixed focus but the advantages
of having the optical components free
from dust and fingerprints more than
compensates for this. Three tubes are
used and the phosphors are deposited

on in aluminium subtrates. As the full
colour picture is formed by the super-
imposition of the three images coming
from different places there will obviously
be some distortion. The varied angles of
projection cause a kind of “pincushion”
effect and because two of the tubes
are angled slightly for convergence, the
height of two of the images varies from
left to right; in other words, a “keystone”
distortion. These deviations are corrected
by applying a complex compensating wave-
form to the scanning circuits.

The screen measures just over S5+
feet by 4 feet and is spherical in shape
with a S-inch depth in the centre. It
is made of aluminium foil bonded to
a supporting material and the surface
is indented by a pattern formed during
a rolling process. This pattern gives the
effect of a multitude of tiny lenses
which define the viewing angles as well
as improving the efficiency. Compared
to matt white paper, the overall gain
of the screen is said to be about 10.
The loudspeaker is housed in the pro-
jection unit and the sound is reflected
from the screen. Expected price is about
$2500.

The Consumer Electronics Show was
again held in Chicago’s vast McCormick
Exhibition hall and, predictably, quadra-
phonic sound was the main interest.
Just as predictable — the majority of
receivers had provision for both SQ matrix
and CD-4 “discrete” records. One receiver
from Onkyo had automatic switching.
No details were available but 1 imagine

First production cassette machine with eight-track, four-channel capability uses
special circuitry to keep crosstalk to a minimum (—25dB at 1kHz). S/n ratio is quoted
48dB in the four-channel mode, presumably with JVC’s noise reduction system.
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the normal mode of operation is SQ
and the presence of the CD-4 30kHz
carrier operates the switching. A few
receivers had SQ and CD-4 decoders
built-in but the majority offered SQ
with provision for an external CD-4
unit. Harman-Kardon pioneered the
method of 2-4 channel bridge switching
whereby each pair of output stages are
effectively connected in series for 2-
channel operation but now many more
receivers (Marantz, Rotel, Sony, Pioneer)
are employing this technique. How much
do these receivers cost? Well, a typical
a.m./f.m. quadraphonic receiver giving
some 40 watts per channe! would cost
between $450 and $600. Half that power
would bring down the price to about
$299. The majority are fitted with some
form of “joystick” balance control —
some with visual indication using l.e.ds.
The most conservative guess would put
quadraphonics with 20% of the market
but it is growing rapidly. Glenburn-
McDonald have just announced a new
turntable featuring a wide-range phono
cartridge and built-in CD-4 discriminator
to sell under $59. Very few CD-4 discs
are available — only about 25 against
300 or more matrix types — but RCA
promise a lot more by the end of the
year.

JVC were showing their new quadra-
phonic cassette deck which has eight
tracks on standard 0.15-inch tape. Two
drive systems are employed; one for the
reel and one for the capstan. With such
a minute separation between tracks,
crosstalk can be quite a problem but
JVC claim that special phase shift and
feedback circuits reduce crosstalk to a
minimum. Actual figures quoted were
25dB (at 1kHz) — not as high as
in conventional machines but acceptable
enough for most purposes. Provision is
made for CrO, tape and the JVC noise
reduction system — ANRS — is built-in.

Eight-track tape is still immensely
popular, especially for car use, and CBS
recently introduced a 100-minute cartridge
which can accommodate the double or
triple “albums”. Why a single record
is called an “album” is inexplicable.

Sales of electronic calculators have
been increasing by leaps and bounds
and there were a number of new ones
to be seen at the Show. One was the
Commodore; a  “super-mini”  unit
measuring only 44 inches by 24 by
2 inches deep, priced at $39.95. It
is a six-digit model with add, subtract,
multiply and divide functions. Tl had
two new models, a 12-digit desk-top
unit at $179.95 and another 12-digit
unit with memory at $179.95. Casio
were showing a new hand-held six-digit
model costing $59.95 with an eight-digit
model priced at $99.95. One sales
manager said “before too long children
are going to be carrying mini calculators
to school like pencils™.

According to Leibniz “It is unworthy
of excellent men to lose hours like slaves
in the labour of calculation” True enough,
but I am still a little uneasy at the
implications!

G. W. Tillett.
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Simple Facsimile or Teleprinter Signal
Converter

by J. B. Tuke

comparator is fed (after suitable buffering)
to a Schmitt trigger, it may be arranged so
that one signal frequency produces a
voltage which switches the trigger on,
while the other switches it off. If an

The author describes here a simple and reliable signal converter unit suitable for driving
both facsimile and teleprinter machines from the a.f. output of a communications receiver.
Phase-lock-loop technique is used which has the ability to detect extremely weak frequency-
shift keyed radio transmissions, under conditions of low signal/noise ratio, and eliminates
the use of bulky and parameter restricting LC filter circuits which would be normally used.

To interface a communications receiver
with either facsimile recording or teleprinter
machines, a signal converter is required.
Fundamentally the method of transmission
for both systems are of the same type
utilizing two level f.s.k. Different inform-
ation rates and frequency shifts may be used
depending on the transmission frequency
and mode used.

Satellite transit predictions are broad-
cast via radio teleprinter and these being
of immense value to stations equipped for
the reception of weather satellite facsimile
transmissions, the need for a converter or
“terminal unit” which will deal with both
forms of signals is evident.

Reception of f.s.k. signals

The facsimile transmission of a weather
picture takes the form of a frequency
shift keyed signal in which the r.f. carrier
is on one of two frequencies according to
whether a black or white part of the picture
is being transmitted at that instant. It
should be noted that with this type of signal
there are no intermediate shades of grey —
the signal is either black or white. Since
almost all facsimile recording machines in
use are amplitude operated devices, where
no signal means black and maximum
signal means white, the job of the con-
verter will be to change the frequency
variations of the transmitted signal into
amplitude variations suitable for feeding
into the picture recorder.

A teleprinter is, in almost all cases,
operated by feeding reversing currents into
the operating coil. The transmission is
still f.s.k. — the two frequencies correspond
to the “mark” and “‘space” characters of
the Murray five unit code. In this case the
converter or terminal unit must change the
r.f. signal into output current “reversals”. It
does not require much imagination to see
that if the facsimile converter can produce
amplitude changes corresponding to
frequency changes, it will require only a
simple relay to further change these
amplitude variafions into reversing d.c.

The NE560B integrated circuit, provides

the basis for a simple terminal unit which
can deal with both facsimile and radio
teleprinter signals. This will permit both
data systems to be decoded and driven
from a conventional communications
receiver. This Signetics i.c. is a “phase-
locked-loop” device in which a local
oscillator, in fact a voltage controlled
oscillator or v.c.0., locks onto an incoming
signal by means of an error voltage which
is produced by a phase comparator. An
example of operation using typical
frequencies follows.

Suppose the v.c.o. is free-running at
1500Hz. If an input signal above this
frequency, say 1600Hz, is applied to the
equipment, the v.c.o. is locked to this
frequency by the error voltage generated
by the phase comparator. The v.c.o. there-
fore has the same frequency as the incom-
ing signal but there will, of course, be a
constant phase error between the two
which is proportional to the v.c.o.control
voltage. If the input frequency is now
changed to some figure below the free-
running frequency, say 1400Hz, the v.c.o.
would shift to that figure generating, in the
phase comparator, an error voltage of the
reverse sign. In the i.c., the error voltage
does not, in fact, reverse sign but changes
the level around a mean d.c. or quiescent
value. The relationship is illustrated
diagramatically in Fig. 1.

If the error signal derived from the
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Fig. 1. Response of phase-lock-loop over
locking range.
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amplitude modulated signal is required to
operate the facsimile recorder, the Schmitt
trigger may be made to key a tone
oscillator. For teleprinter use, the trigger
may be used to operate a suitable high speed
relay, via a transistor driver, which can
provide the current reversals required.

Practical considerations

In designing a practical unit using the
scheme described above, the first item to
consider is the frequency at which the i.c.
is to function. It could be at the receiver i.f.
but few equipments have accessible i.f.
outputs. It is preferable therefore to operate
in the a.f. range, making the unit compatible
with any receiver having a b.f.o.

Any frequency shift transmission, when
received with the b.f.0. switched on, results
in two audio tones. The pitch of the tones
produced will depend on the b.f.o. setting
but if the signal is tuned sufficiently to
one side of the if. centre frequency, the
tones will always differ in frequency from
each other by the degree of shift employed
at the transmitter. On the h.f. bands, this
is typically 800Hz while on the 1f.
bands — below 150Hz — it is 300Hz.
The NES560B is capable of following fre-
quency shifts up to 30% of the operating
frequency. If the shift is 800Hz, the lowest
operating frequency is therefore around
2700Hz. It is inadvisable to design to maxi-
mum limits so that if the i.c. capability
is reduced to 25%, the mean frequency
will be 3200Hz. A shift of + 400Hz then
represents a total of 25% and is comfortably
within the working limits of the i.c. The
tones to be fed to the i.c. are therefore
3600 and 2800Hz. These frequencies may
be attenuated, to some extent, by top cut
capacitors fitted in the receiver to reduce
noise, so some component removal may be
necessary in the receiver a.f. stages. It may
also be necessary to adjust the b.f.o.
coarse tuning control to ensure that a suffi-
ciently high beat note is available.

The performance of the NE560B is
governed very largely by the amplitude
value of the input signal. The range over
which the oscillator will lock, expressed as
a percentage of the centre frequency, is
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dependent, amongst other things, upon this
parameter. It is very important consequently
that the signal be properly conditioned be-
fore being fed to the i.c. This conditioning
implies amplification and limiting and a
convenient method of doing this here is
to employ a CA3076 ic. as a pre-
amplifier. Although designed for r.f. use,
there is no reason why this circuit cannot be
used at lower frequencies provided the by-
pass capacitors are increased accordingly.
The 3076 willlimit adequately with an input
exceeding some 50uV, and the amplitude
of the output is determined by the value of
the output resistor. A suitable figureis 5142,
which provides 20mV of signal to drive the
NES60B. The full circuit is shown in Fig.2.

The error voltage output from the phase-
lock-loop, IC,, is available in amplified
form at pin 9. The recommended load to
ground is in the order of 15k € and the use
of a fransistor as part of that load, as
suggested in an application note from
Signetics, changes the load impedance
with signal, thereby providing some small
amplification. The available voltage change,
for +10% change of frequency, is in the
order of + 1V which is then used to operate
the trigger circuit Tr, and Tr;.

It is desirable that the trigger should
operate with the minimum change of vol-
tage, and the circuit shown will switch for
a change of about 0.3V which means that
if the Signetics i.c. will deliver a voltage of
+0.15V, the trigger will operate satisfac-
torily. Since about + 1V is expected, there
is plenty of voltage change in hand and
trigger operation will be absolutely clear-
cut.

The degree of filtering prior to the trigger
is quite critical and if C,, is too low a value,
the trigger will operate from the break-

through of input signal superimposed on the
changing d.c. at pin 9. and if too high,
very brief signals, such as exist in fac-
simile transmission, may not operate the
trigger at all. The value shown is a com-
promise but if the unit is to be operated
solely for teleprinter work, this may safely
be doubled or even trebled.

Machine interfacing

For working into a facsimile machine,
the trigger is used to operate a gate which
keys a local oscillator. This is conveniently
arranged as shown using an fe.t., Tr;, as
a keyed amplifier. The trigger output is
either +4 or + 14V with the values shown
and with the source of the f.e.t. held at + 9V
by zener diode D,, it is either on or off
according to the state of the trigger.

The local oscillator may be any con-
venient design, say a small phase-shift
oscillator and buffer, running at about
2500Hz. The waveform must be reasonably
pure as otherwise the facsimile amplifier-
rectifier may not operate correctly.

When radio teleprinter reception is
required, the simple driver circuit shown
will operate a “type 7” receive tele-
printer. The +4/+ 14V available from the
Schmitt trigger is passed via a 6V zener
diode D, and asuitable current limiting
resistor R?*® at the base of driver tran-
sistor Tr,. At this point the signal appears
as OV or +6V and the transistor
switches fully on or off. The resulting
collector current operates a Siemens high
speed relay, with the two 1000 Q coils
connected in parallel instead of the more
usual series arrangement. The relay con-
tacts should be adjusted for a 0.002in gap
and the setting of the spring tension is dis-
cussed in setting up below.
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There are only 3 controls on the con-
verter; tuning, lock-range and trigger.
These only need adjustment when changing
to different shift values. The tuning con-
trol R, determines the centre frequency
to be used and the performance of the unit
is degraded when the potentiometer is more
than ¢ of the way towards the h.f. end.
Useful limits with the values shown are
from 1000 to 4000Hz which is an adequate
range for normal use. If very narrow
shift is to be used, C,, should be increased
to lower the mean operating frequency to
the desired figure. '

The lock-range -control R, can only
reduce the bandwidth over which the i.c.
can follow to below the 30% maximum
figures quoted. In most cases it is left fully
“open”, ie. maximum lock-range, but
under conditons of small shift and inter-
ference it may be reduced to advantage.
unfortunately, this control also alters the
centre frequency, to some extent,so adjust-
ment under working conditions may be-
come difficult.

The third control R,, adjusts the off-set
voltage of the trigger to match the steady
voltage of the i.c. output.

Setting up

It is strongly advised that the unit be set up
to the desired standards before being put
into service. The controls are all, to some
extent, interdependent and adjusting under
working conditions is likely to have as much
success as fiddling with the i.f. cores of a TV
while watching the picture!

Initial setting up requires only an a.f.
signal generator and a pair of high im-
pedance headphones. A basic oscilloscope
is handy for correct adjustment of the

Fig.2. Circuit diagram of

- +15V
lock
range
Ry
Rg
tuning
trigger
offset Cia
> ], T o OV
=0 output to fax
equipment
¢ - +20V
! O to printer
‘magnet circuit
- — 9
oV

terminal unit.
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receiver b.fo. and to indicate that the
converter is “on the correct frequency”.
Having determined the shift to be
employed, proceed as follows: let us
assume a shift of 800Hz. The mean
operating frequency will be, say, 3200Hz.
Connect the headphones between ‘test
point” and earth and feed a 3200Hz signal
from the signal generator to the converter
input. Adjust the tuning control until a pure
tone is heard from the phones. Adjust the
signal generator, decreasing the frequency,
until a rasping, low frequency beat note
is heard. This is the Lf. limit of the phase-
lock-loop and the frequency should benoted
(e.g. 2900Hz). Now, increase the generator
frequency until the rasping note is again
heard (e.g. 3600Hz). A quick calculation
will show that the centre frequency of the
loop is 3600 + 2900 or 3250Hz. Adjust the

2

tuning control to slightly lower the fre-
quency and repeat the checks, as necessary,
until the lock-range is symmetrical about
the desired centre frequency.

If the lock-range is excessively wide for
the shift to be used, the lock-range control
should be advanced slightly and the tuning
re-adjusted until the required range is
achieved. Normally the lock-range should
exceed the shift by about 5%, otherwise the
slightest frequency drift in the phase-lock-
loop or the receiver will cause faulty
operation. Therefore, using the generator,
set the required locking width. Set the signal
generator back to the correct centre fre-
quency and transfer the phones to the
facsimile output terminal. Adjust the
trigger offset control R, to a point midway
between trigger on and off. The trigger may
“iitter” at this setting as it tries to follow the
breakthrough of the 3200Hz. Now, increase
the generator frequency to a point where the
trigger is firmly on. Note this frequency.
Similarly, reduce the signal frequency until
the trigger is shut off. Again note this
frequency. These frequencies will be
typically +50Hz around the centre fre-
quency and adjustment should be made
for symmetry about this point.

An oscilloscope may now be connected
to the “test point” and some f.s.k. signals
can now be fed into the input from a
receiver. When the correct tuning point is
obtained, a pattern similar to that shown
in Fig.3. will result, together with correct
trigger operatiorn. Detuning the receiver will
result in large “spikes” appearing on the
picture (Fig.4) together with random
operation of the trigger.

Once the signal is correctly tuned in, the
trigger offset control may be shiited in
either direction to -"produce optimum
results. If the two -incoming tones are
absolutely correct, the adjustments made
during the setting up procedure will be
satisfactory. However, this state of per-
fection may not always exist and if the
signals are off frequency (but inside thelock-
range) then a slight adjustment to the offset
control will ensure proper trigger operation.
This control is not all that critical and may
be adjusted under working conditions
without difficulty.

There only remains the adjustment of the

unlocked l00p
d.c. level

Fig.3. Correct tuning for f.s.k. signal.

unlocked 1oop
dc.level | N __|.__

Fig.4. Incorrect tuning where one
Jfrequency is outside the locking range.

high speed relay for use with a printer. If
IC, is temporarily removed from its
socket, a positive-going square wave may
be applied to the trigger via the “test point”.
This may conveniently be obtained via a
small diode and resistor (acting as a polarity
sensitive switch) from the a.f. signal
generator.

A frequency of 25Hz should be used
(corresponding to a maximum rate of 50
bauds) and the output from the high speed
relay contact examined on an oscilloscope.
If a double beam oscilloscope is used
correctly in the chopped mode, the relay
spring should be adjusted until the output
waveform from the relay matches, as
closely as possible, the input waveform
from the signal generator. Once set, this
should require no further adjustment.

The complete unit requires 15V d.c.
(negative earth) and draws about 30mA.
Supply stabilization is provided by zener
diodes D, for IC, and D; for IC,.

Components may be mounted in any
convenient fashion, p.c.b., Veroboard or
on a plain sheet of copper laminate, as
wiring is relatively non-critical.

Transmission information

Radio teleprinter and facsimile trans-
mission data can be obtained from the
World Met. Organization, Geneva or, for
British transmissions, in publication 510
a, b & ¢, from H.M.S.0. One problem with
h.f. facsimile is multipath transmission,
giving rise to ghosting on pictures, so that
choosing the optimum frequency becomes
important. This effect is less noticeable on
radio teleprinter signals due to the longer
time constants and Lf. facsimile trans-
missions seldom suffer from this condition.

Components list

R, 10082 R, 22%Q
R, 2X%Q R, 3.3kQ
R, 5.6k R, 3.3k
R, 2500 R,, 6.8kQ2
R, 51 R,, 15kQ
R, 10082 R, 5.6kQ
R, 100k® pot R,y 100k
s 20kQ pot R,, 22kQ2
s 8.2kQ R,  47KQ

3.3k R,, 3302
2.2k R,, 330
5k£2 pot R,, 5.6k

v =5

wwALamericanradiohistorns. com

1463

C, 6.4uF & 0.005uF
Cs S0uF C, 0.08uF
(& 0.1uF C,, 6.4uF
C, 6.4uF C,, 0.004uF
C, 200uF C,;  0.04uF
G, 0.1uF C,, O.uF
C, 0.47uF C,s  0.01uF
Cy 200uF C,s 0.01uF
IC, RCA CA3076

IC,  Signetics NE560B

Tr, BC108

Tr, BC108

Tr, BCI108

Tr,  2N2538

Tr,  2N3819

D, IN914

D, BZY88 — C6V2 (6.2V zener)
D, BZY88 — C9V1 (9.1V zener)
D,  BZY88—CYVI(Y.1V zener)
D, BZY88 — C12 (12V zener)
Dy 0A91, AA215 or similar

D 2.7V zener diode

~

Sixty Years Ago

The “Questions and Answers” section of the
1913 Wireless World makes as fascinating
reading today as it must have done sixty
years ago. The attitude adopted by the resident
oracle is somehow reminiscent of the no-
nonsense approach of some of the more
matriarchal women’s magazines. This
impression is enhanced by the omission of
the readers’ queries, causing one to speculate
on the possibility that they were rather too
intimate for public exhibition. For example.
a reply to “W.P.” of Lanark ... “W.P. shows
from his question that he had better study
the instructional articles now appearing in
THE WIRELESS WORLD before attempting
experimental wireless”. W.P. (Lanark) must
have felt like throwing the whole thing up
and cultivating prize haggis instead.

The same advice was peremptorily handed
to JJF.W., who was told: “Size of helix, etc.,
has little to do with distance of transmission;
height of aerial (which you do not even
mention) has a great deal. Evidently you need
to read the series of instructional articles very
carefully before commencing work”. . . Ah,
well, back to the drawing board.

The oracular dispensation to J.W.T. was,
perhaps, the most intriguing in that month’s
answers: “(1) Your diagram, though neat
enough, is the most mysterious of all those
we have received. No indication is given as
to where the three terminals shown are
connected with the tuning inductance or its
sliders: no parts of the apparatus are labelled,
and some of it is quite beyond our powers
of guessing. Study the diagrams appearing
in many places in THE WIRELESS WORLD,
and learn how to represent what you want
to represent. . .. .. 2

Fighting words — people evidently needed
thick skins as well as ingenuity to listen to
what the wild waves were saying.
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New Products

15MHz dual trace oscilloscope

The Meteronic Type 201 dual trace
15MHz oscilloscope offers a wide range
of features in a portable instrument form.
Plug-in time base and amplifier modules
allow the user to select the configuration
best suited to his needs and an internal
voltage and time calibration signal is
provided. .

Sensitivity is SmV /div at full bandwidth
and the fastest sweep speed is 100ns/div.
The t.t.l. trigger circuits operate to 20MHz
and triggering may be from either channel
or external. The display mode may be
either A, B, A and B chopped or A
and B alternate. A battery option is
soon to be available. The instrument
weighs 3.5kg and measures 111 X 260 X
222mm. The UK. list price is £170.
Meteronic Ltd, 114 /116 Shipbourne Road,
Tonbridge, Kent.

WW317 for further details

Temperature balance heat
sinks

The Redpoint type 92DC heat sink
available from Celdis is designed to
take two TO92 case plastic transistors
and is thus ideal for applications such
as complementary pair amplifiers, strain
gauge amplifiers, or any other circuit
where two devices are to work in a
balanced condition, a situation which
is assisted when the case temperatures
of the two devices change in the same
way. The size of 92DC dual heat sink
is 2 X % X # in, with a green
anodized finish, and a thermal rating
of 80°C/W. Price is 7.9p each for
quantities greater than 100. Similar dual

heat sinks for temperature balancing are
the type SDC/HA, providing a thermal
rating of 50°C/W for use with TOS5
transistors, and the 18DC/HA with the
same thermal rating, but for use on
TO18 transistors. Prices for these are
21.3p and 20p each respectively (for
quantities again in excess of 100). Celdis
Ltd, 37/39 Loverock Road, Reading,
Berks, RG3 1ED.

WW3l1 for further details

Plastic connector for audio

A new connector has been introduced
by Sealectro Ltd for use in audio equip-
ment. Designed initially to meet stringent
European safety regulations, the new
connector, part number 300A003, has
an all plastic body, three pins and a
slide engagement. It is suitable for
operation at up to 125 volts, 4 amps,
and the socket contacts are recessed for
complete safety.

The chassis socket is flange mounted
and the free plug has an unusual cable
grip providing a firm anchorage. Cables
from 5.8-6.5mm diameter may be used.
The mated length is 63mm and diameter
18mm. Sealectro Ltd, Walton Road,
Farlington, Portsmouth, Hants PO6 1TB.
WW306 for further details

Belt driven turntable

Two new automatic record turntables
have recently been introduced by Garrard.
The Zero 100 SB is similar to the earlier
Zero 100 (which has a pivoted head for
tangential tracking), but is now a belt
driven unit providing drive to a heavy
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zinc die-cast platter. Also included is a
record counter for monitoring stylus wear.
The 86 SB is a belt driven development
of the earlier AP76 and is similar to the
Zero 100 in most features except that a
conventional ‘pick-up arm is used. Main
specifications common to both models
are: motor — screened four-pole syn-
chronous; drive — belt from two-step
motor pulley; wow and fiutter — typically
0.12 peak; rumble — 63dB; bias com-
pensator on both models is calibrated for
both conical and elliptical styli: stylus
tforce — 0 to 3gm, minimum recommended
3gm. Garrard Engineering Ltd, Swindon,
Wilts.
WW302 for further details
(Zero 100 SB. Price £54.83 + v.at.)
WW304 for further details
(86 SB. Price £40.31 + v.at.)

Magnetic probe

Available from Interskill Ltd, this
magnetic probe (The Magniprobe) replaces
the conventional test magnet. It is no
larger than a fountain pen and has
a clip for carrying in the pocket. Originally
developed for the easy identification of
nickel aluminium conductors in miniature
thermocouples, it incorporates a pivoting
needle which is claimed to be many
times more sensitive to low magnetic
energy than is any hand held magnet.

The applications of this instrument
are said to be innumerable and include
the checking, at all stages, of conductor
polarity in complex thermocouple instal-
lations; checking changes of magnetic
state in some alloys due to heat treatment
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conditioning; checking the quality of
screws and other inserts assembled in
positions inaccessible to the conventional
magnet; establishing the polarity of small
unmarked magnets used with reed relays
and similar devices and for extracting
fine magnetic swarf from small holes.

List price is from £4-£5 according
to the quantity required and single
Magniprobes for trial purposes are avail-
able at £5.50 including v.a.t. and carriage
paid from Interskill Ltd, 121 Cambridge
Road, Milton, Cambridge CB4 4AT.

WW 314 for further details

Variable transformers

Designated the 20 and 30 series, the
Mk II Regavolt units from Berco
have several interesting features. A new
design of rotor brush arm provides
metal to metal clamping using non
corrosive resistant steels, the contact arm
being manufactured in beryllium copper
which is heat treated to ensure stabilized
brush pressure throughout its working
life. Very low torque is required for
rotation 3.5N cm (50z.in) and these units
can also be supplied in “ganged” form.

The 20 series Regavolt is primarily
designed for the aircraft industry and
provides a stepless control of power from
0-120W on 120V, 400Hz supplies. The
30 series has many applications such
as simple motor speed control for d.c.
motors, heating and ventilation control
systems and light dimming applications.
Berco Controls Ltd, Baird Road, Enfield,
Middx. EN1 1UA.

WW 307 for further details

TV'sound channel pick-up

Since few TV sets are fitted with an
audio output to connect to hi-fi amplifiers,
Multitech Corp. have designed a device
which will pick up the radiated i.f. from
the TV set and demodulate it to provide
a suitable audio feed for an amplifier.
The probe is designed to be placed (using
an adhesive Velcro pad) on the back or
side of the television set at a point pro-
ducing optimum signal-to-noise and the
unit, battery powered or with a small
mains adaptor fitted, will stand on the
set-top. Several adaptations are possible
as the basic unit contains a synthetic
stereo decoder which can be exchanged
for a true stereo decoder (Zenith pilot

Video-level meter
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A rew video-signal level meter was shown
for the first time by Philips at this
year’s International Television Exhibition
in Montreux and is available from Pye
Unicam Ltd. Designed to perform signal-
level measurements on composite TV
signals, the PM 5548 is claimed to be
the first instrument of its type available
anywhere in the world.

A feature of this instrument is that
it can accurately measure an instantaneous
signal level at any point in a composite
video-test signal to the very high
accuracy of 0.1% + 1 digit. This measure-
ment is displayed digitally on a four-
digit display, the measurement range
covers — 600mV to + 1400mV relative
to the blanking level. Additionally, a b.c.d.
output of the measured value is optionally
provided for driving a printer or other
remote device, and a d.c. output for
recording purposes.

Complete operation of the PM 5548
is based upon use of sampling techniques,
a sample being taken from the video-test
signal and used as a means of gauging
the appropriate signal-component level.
Via front-panel controls, the width of
this pulse, the line on which it is
employed, and its position on that line

can be controlled. It is also possible
for this sampling pulse to be applied
over a number of adjacent lines (up
to 50) and for the pulse width to be
varied from 0.3 to 10 s. Measurements
can be made on any section of the
TV signal (both monochrome and colour)
including the blanking period and sync
pulse.

A further feature of this instrument
is that the sampling pulse can also be
employed as a marker pulse. In this
mode it shows, via a monitor or
oscilloscope, exactly which area of the
video-test signal is being sampled. This
marker, which can be applied positively
or negatively, is also available as a separate
output for Z-modulation of, for example,
an oscilloscope.

Apart from its use independently in
TV studios, etc, the PM 5548 can also
be employed in conjunction with Philips
PM 5546 video calibration generator. This
unit provides the high-accuracy signals
needed to check and align monitors,
encoders, decoders, mixers, and other
video equipment. Pye Unicam Ltd,
Cambridge CB1 2PX.

WW 318 for further details.

tong) or an amplifier which will drive

an inductive loop for hearing aids.
Performance specification is as follows:
a.m. rejection S0dB; 3dB gain bandwidth
200kHz; distortion, 0.5% at 1kHz for
25kHz deviation; frequency response,
20Hz to 20kHz +0.5dB. output 250mV
rm.s. at 5k¢ Multitech Corp, Nybovej
1 — 2500 Valby, Denmark.

WW 320 for further details

Direct reading 30kV meter

Believed to be the only one of its kind
available in the U.K.,, a 30kV meter
from Brandenburg Ltd, provides a

wawaaLamericanradiohistorn..com

compact and portable instrument with
high accuracy. Operated by 9V internal
batteries linked to a built-in checking
facility, the meter is flashover and
transient proof and measures only 178
X 114 X 127mm (7 X 4.5 X S5in).
Accuracy is 1.0% f.s.d. over the meter’s
range of 0-30kV d.c. and the high input
impedance of 30,000M () means that the
current drawn under test ot less than
Iy Ais unimportant.

Positive or negative ground is selected
by a switch mounted on the front panel
which also houses the clear 4.5in scale
meter. Battery life is 800 hrs. Brandenburg
Ltd, 939, London Road, Thornton Heath,
Surrey.

WW 308 for further details
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Digital tracking voltmeter

The VID Tracking Voltmeter from Gay
of Milan and marketed by Lyons
Instruments, is an instrument which, i
addition to operation as a normal d.c.
digital voltmeter, has a peak reading
memory voltmeter capability with the
ability to read “maximum” or “minimum”,

A new “continuous conversion” principle
is used in which the tracking voltmeter
continuously follows the input signal, pro-
viding a steady state indication when the
input is constant, and continuous updating
when the input changes. When the input
changes only the variation is digitised to
cause an increase or decrease in the dis-
played value (and b.c.d. output) and hence
this “tracks” the input signal.

As a conventional d.v.m., the tracking
voltmeter provides accuracy of +0.05%
of reading, +0.02% of range with auto-
matic. polarity indication on four ranges
of +0.9999V, +9.999V, +99.99V and
+999.9V. The floating input provides
an impedance of 10,000Mf£ on the 1V
range and 1.1M£ on the other three.

The above specifications apply both
for the normal mode and for the

TRACKING VOLTMETER
Gay MILAND VD
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“maximum” and “minimum” peak hoiding
memory modes. In the “maximum” mode
the polarity switch can select either
positive or negative peaks, whilst in the
“auto” polarity position the absolute peak
value (greater of positive or negative)
is displayed, the polarity indicator acting
as a polarity memory.

The unique “minimum” mode features

the capability to measure and store the
minimum  instantaneous  value (see
picture) of a varying d.c. voltage, for
example a fast voltage drop.

True r.m.s. analogue

voltmeter

Datron Electronics have announced a
true r.m.s. analogue voltmeter designated
Type 1115 which utilises what is claimed
to be an entirely new type of true
root mean square sensing circuit for
the measurement of both sinusoidal and
non-sinusoidal waveforms. The circuitry
used in the 1115 is reported to overcome
the shortcomings of thermal r.m.s. to
d.c. converters by directly computing the
true r.m.s. value of an input signal.
The instrument comprises a precision
wideband preamplifier with a selectable

rAuUE RA.M.8 vor

low pass filter, an r.m.s. computation
circuit and a 3 pole integration (filter
having two selectable time constants. The
instrument has a bandwidth of d.c. or
1Hz to 1MHz; 12 voltage ranges from
3mV to 1kV and an accuracy of 1%
full scale below 100kHz. Crest factor
is 10:1 (full scale) and the instrument
will withstand a 1kV overload on all
ranges.

Price £260. Datron Electronics Ltd,
Hotblack Road, Norwich, Norfolk.
WW313 for further details
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TVETER

S
e RANGE

www. americanradiohistorv.com

The Gay Milano VID tracking voltmeter
is only 180 X 50mm panel size by
220mm deep. Weighing 1.8kg, it requires
only 15VA mains power. Price is £250
duty free, £275 duty paid, including
b.c.d. output and logic level remote control
inputs. Lyons Instruments Ltd,
Hoddesdon, Herts.

WW31S5 for further details

Mini-power supplies

Recently introduced by ITT Components
Group Europe is the Powercard “Size
Two” — the first major extension of the
range of p.c.b.-compatible power supplies
launched last year. The new Powercard
is larger (16 X 10 X 5.5cm) and provides
15W against 73 from the standard Power-
cards. This is sufficient to supply a full
19in rack shelf of i.cs in most applications.
Foldback overcurrent protection is stan-
dard and the input voltage ratings are 99
to 132V or 198 to 264V a.c. at 48to 65Hz.
The six Powercard “Size Two” speci-
fication codes are:

PC500C 15/15: 0.5A at +12t0 + 15V
tracking o/ps.

PC500D 15/15 : two isolated 0.5A o/ps
at 12 to 15V.

PC500E 5/15 : two isolated 0.5A o/ps
at 5 to 6V and 12 to
15V.

PCIO00A 15 : 1A o/pat 12 to 15V.

PCS00F 30 : 0.5A o/p at 24 to 30V.

PC3000A 5 : 3A at 5V ranging to

2.5A at 6V.
ITT Components Group Europe, Recti-
fier Division, Edinburgh Way, Harlow,
Essex.
WW301 for further details

Large-screen video monitor

The Electrohome range of video monitors
marketed by Bell & Howell A-V now
includes a new 23in model, the EVM-23
V5. Designed for applications where
picture size is as important as quality,
it is suitable for message displays at
hospitals and airports, computer read-out
terminals and educational television in
classrooms and lecture theatres. A solid-
state monochrome monitor, the EVM-23
V5 is built to professional standards
and includes among its features, high
video input impedance, external sync input
and plug-in transistors for ease of service.
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Provision is made for asynchronous
operation and there is remote control
for brightness and contrast adjustment.
Resolution is claimed to be greater
than 1,000 lines in the central 80%
of the display area, and picture brightness
is 513.9cd/m? under 80% white field
conditions. All primary and most second-
ary controls are on the front of the
monitor and are protected by a lockable
panel. Price, £141. Bell & Howell A-V
Ltd, Alperton House, Bridgewater Road,
Wembley, Middx HAO 1EG.
WW 316 for further details

High speed water fuse

Industrial Instruments Ltd, announce the
introduction of a water filled fuse holder
suitable for experimental situations. There
are many applications in power electronics
where expensive, pure silver fuses are
blown deliberately during testing. Some
of these may cost several pounds each.
The Transifuse is a way of reducing
these costs to that of a piece of copper
wire.

The water filled fuse has a sufficiently
fast rupture period, provided suitable
diameter wire is used, to ensure the

protection of the most expensive power
semiconductors. Current rating is from
25 to 100A with up to 200A permitted
intermittently. Voltages up to 415V ac.
or d.c., depending upon current capability
are permissible. Price, one off £3.35 with
reductions for larger quantities. Industrial
Instruments Ltd, Stanley Road, Bromley,
Kent, BR2 9JF.

WW 310 for further details

Film capacitors

The new ITW-Paktron Micromatic poly-
propylene (PP) and polyester (PT) film
capacitors, in which the capacitor leads
serve as winding mandrels, are available
from ITW Ltd, Electronic Division, of
Slough. These are thought to be the
first capacitors to be manufactured using
this technique which eliminates outside
wrapping and separate lead attachments.
In consequence, the capacitors have no
mandrel hole left as in conventionally

wound capacitors and it is claimed that
air or moisture cannot penetrate and
the leads cannot loosen.

The electrode foils and lead wires
are separated by three layers of dielectric,
and no dielectric is in direct contact
with either wire in the electrical field.
This manufacturing process insures
against voltage breakdown in the area
of lead wire penetration. The PT polyester
series covers the capacitance range 1000pF

467

to 150nF with tolerances of + 10% to
+20% and voltage ratings of 200-400V
d.c.

Completely self encased, types PT and
PP capacitors provide low inductance,
high insulation resistance and a low
dissipation factor; additionally, the type
PP has a negative temperature coefficient.
ITW Ltd, Electronic Division, 263
Farnham Road, Slough, SL2 1HA.

WW 319 for further details

Solid State Devices

Each section under the title of Solid
State, is devoted to the new semiconductor
products offered by one manufacturer
or distributor. The type number and
device title is given in bold type, followed
by a brief description of features or
application. The section is terminated
with the address of the company together
with reader reply card numbers associated
with the device numbers or types.
Announced from Celdis Ltd:

MC14530, dual S5-input majority logic
gate. This is a Motorola m.o.s. i.c.
which sometimes is referred to as having
“voting logic™ since it makes decisions
based upon the levels presented at its
inputs. Eighteen different logic possi-
bilities are permitted and the alternative
of a number of simple or fewer complex
logic  functions are facilitated without
resort to a high gate count. It is con-
structed for p and n channel enhancement
mode devices and features single positive
or negative power supply operation with
a typical noise immunity of 45% v.d.d.
and a fan out of 750.

MC10128, MC10129, dual bus driver/
quad bus receiver. These are designed
to interface with ttl. or LB.M. level
buses, enabling high speed mainframes
to feed the slower t.t.l. peripheral equip-
ment. Price of both devices for 100
up quantity is £0.712.

MC1408L-8, cight-bit digital to analogue
converter. This device features a current
mode output and will provide a linear
product of an eight-bit digital word and
an analogue input voltage. The relative
accuracy is +19% error maximum,
settling time is typically 300ns, non-
inverting digital inputs are t.t.l and
c.m.o.s. compatible, output voltage swing
is from +0.5V to 5.0V and the multiply-
ing input slew rate is 4.0mA /ms. Price
is £3.101 each at 100 up rate.

wwwaALamericanradiohistorn. com

MC12000 digital mixer /translator.
Designed to produce an output frequency
which is the difference between two input
frequencies, this i.c. consists of a D
flip-flop with ttl to e.cl. and e.c.l.
to ttl. translators. Intended primarily
for use as a prescaler in phase-locked
loop applications where the v.c.o.
frequency is greater than 10MHz and
the tuning range is narrow, it provides
a means of generating frequencies up
to 250MHz without tuned circuits. The
output frequency could be either a single

fixed frequency or a series of pro-
grammable frequencies when wused in
conjunction with the MC4016

programmable Modulo-N decade counter.
Price is £2.38 at 100 up rate.

MC1455P1 i.c. timing circuit. This circuit
provides timing intervals from 1 us to
1hr simply by the selection of one external
resistor and capacitor. In the astable
mode, it will operate as an oscillator
with the frequency and duty cycle
determined by the selection of two
external resistors and a capacitor. The
output can drive ttl. logic and can
either sink or source up to 200mA.
Price at 100 up rate, £0.55.

MC7800 series fixed voltage regulators.
These are available in seven groups of
5, 6, 8, 12, 15, 18 and 24 volts, each
able to supply over 1A with adequate
heat sinking. Price (100 up)is £0.872.

5082-4860 and 5082-4468 light emitting
diodes. These are made by Hewlett-
Packard and contain a built-in resistor
which acts in a current limiting mode.
This makes them suitable for direct
driving from t.t.l. or other ic. families.
The 5082-4860 is 0.2in diameter and
is panel mounted by black plastic clips
(part 5082-4418) which are supplied free
of charge if ordered with the le.ds.
The 5082-4468 has a diameter of 0.125in
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but has the same specification in other
respects. Luminous intensity is 0.8mcd
(typical) at a Vr of 5V with a wave
length of 655nm. Response speed is [5ns.
Price (100 up) is £0.35 each for both
types.

KBS series rectifier bridges are made
by G.I., and are epoxy encapsulated inside
a hexagonal metal case which is stud-
mounted. With a dimension of 0.55in
across flats, the devices will rectify up
to 2A with a case temperature of 50°C.
Voltage selections are 50. 100, 200, 400
and 600V with typical 100 up prices
for say the KBS005 (50V) of £0.312
each to the KBS06 (600V) at £0.412.

40967 and 40968 r.f. transistors from
RCA are designed for use as u.h.f. class
C amplifiers in low voltage mobile appli-
cations. They are rated for 2W and
6W power output respectively, at 470MHz
and a 12.5V supply. Supplied in the
RCA HF-44 package, the price at 100
up quantities is £3.16 and £4.02 each
respectively. Celdis Ltd, 37/39 Loverock
Road, Reading, Berks RG3 1ED.

WW 330 majority logic gate

WW 331 dual bus driver /quad bus receiver
WW 332 8-bit d/a converter

WW 333 digital mixer /translator

WW 334 i.c. timing circuit

WW 351 voltage regulators

WW 335 resistor — Le.ds

WW 336 rectifier bridges

WW 337 r.f. transistors

S.010 d.c.-d.c. converter by IPL provides
dual positive and negative rails up to
15V and operates from a single 5V,
t.tl. supply rail. The dimensions are
248 X 1.225 x 0.575in and has a
0.1in grid connection pins. No heat sinking
is required for supply currents up to
40mA at 12V and 34mA at 15V. The
transient response is 10us to 0.1% and
a 15mV pk-pk output ripple. Each
individual output is preset by a single
resistor and each output is isolated (up
to 10'°MQ) from the input. Price £10
each.

S$1724 variable 256-bit shift register. This
i.c. is made by AMI and is electrically
programmable from 2 to 257 bits. It
features m.o.s.-t.t.I. compatible inputs and
outputs without the need for external
resistors and through the use of a
push-pull output will sink 1.6mA. Capable
of being operated up to 1MHz, the
S1724 is supplied in a 14 lead d.i.l
package at a 100 up price of £8.75.

S1709 queueing buffer register by AMI
contains thirteen parallel in—parallel out
shift registers and the control logic
necessary to achieve a first in-first out
(SILO) memory configuration. External
control signals allow the cascading of
many register arrays and the S1709 may
operate with independent input and output
data rates. The i.c. is a low voltage
threshold m.o.s. device and packaged in
a 24 lead d.il. package. Cost is £8.69
(100 up).

HD-0165 keyboard encoder from Harris
is a l6-line to four-bit parallel encoder
intended for use with manual data entry
devices such as calculators, typewriters,
elc. In addition to the encoding function
there is a strobe output and a key
rollover output which energizes whenever
two or more Inputs are activated
simultaneously. These are normally routed
through the key switches to the +5V
supply. Price of the 24 lead d.il. package
is £3.22 (100 up).

AA270S operational amplifier. This Harris
i.c. is designed to dissipate 0.75mW with
dual 5.5V rails and 2.25mW with dual 15V
rails. Open loop gain is 2.000.000. input
offsets are 2.5nA and ImV and the slew rate
is 20V/us. Common mode and power
supply rejection ratio are both 80dB
minimum and the device will deliver
up to 22mA output current.

TS6AM6. Fetron. This Teledyne device
is designed as a direct solid state valve
replacement and will plug in to the

6AMG6/EF91/Z77 pentode valve sockets,
which it is intended to replace, without
circuit modifications. Price (100 up)
£4.70. GDS (Sales) Ltd, Michaelmas
House, Salt Hill, Bath Road, Slough.
WW338 d.c./d.c. converter

WW339 256-bit register

WW 340 buffer register

WW341 keyboard encoder

WW342 operational amplifier

WW343 Fetron

IR106 low power thyristor range. These
devices offer a Vprm/VpDrM range of
15 to 400V and are available in five
different packages which allow for p.c.b.
mounting.

IR140 and IR141 fast turn-off thyristor
ranges. Conforming to the JEDEC
2N3649 and 2N3658 series respectively,
these thyristors offer a maximum turn-off
time of 15us for the IR140 and 10us
for the IR141. The re-applied dv/dt is
200V/us for both devices and they will
operate at up to 4kHz without peak
current capability being reduced. Inter-
national Rectifier, Hurst Green, Oxted,
Surrey.

WW 344 low power thyristor range
WW345 fast turn-off thyristors

NSN-33 three-digit l.e.d. display is a
pin for pin replacement for the Litronix
DL33. Each digit in the NSN-33 is
0.125in high and is made up of seven
segments and a right hand decimal point.
Segment and decimal point anodes of
the three digits are internally connected
in parallel. Current drive is ImA average
per segment to a maximum of 8mA.
Packaged as a 12 pin d.il, the digits
are spaced on 0.2in centres for end-to-
end stacking of 6, 9 or 12 or more
digits. The NSN-133 is a modified version
of the same display with a minus sign
replacing the extreme left digit and
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connected to pin 12 which is unused
in the NSN-33. Displays are available
in matched brightness sets.

NSL5027 high intensity l.e.d. This lamp
has an intensity of 2.0mcd minimum
at 10mA, a forward current (Ig) of 70mA
d.c. and a reverse voltage of 3V with a
power dissipation of 140mW. Price (100 up)
is 60p.

LHOO62 f.e.t. operational amplifier i.c.
The circuit contains a monolithic dual
jfet. chip and a bipolar op-amp similar
to the LM118. Typical offsets are 2mV
and 1pA with an offset temperature co-
efficient of 5V/°C. Drifts are only 4uV
and 0.1pA per week! No external com-
ponents are required for operation and
the i.c. offers a 15MHz bandwidth,
70V/us slew rate and lus settling time
to 0.1%. Feedforward compensation
almost doubles the speed whilst an extra
capacitor lowers the settling time. Gain
is 100V /mV and noise currents are less
than 0.1pA r.m.s.

MM5316 digital alarm clock. This is
a completely self contained alarm clock
circuit capable of driving fluorescent tubes
or liquid crystal displays. It is a mono-
lithic m.o.s. integrated circuit that employs
both low threshold p-channel enhancement
mode and ion implanted depletion mode
devices. The timekeeping function is
triggered either by a 50 or 60Hz input
and the display format may be either
12 hrs with suppressed leading zeros
and a.m. or p.m. indication or 24 hrs.
Four possible display modes are offered,
time in hours and minutes, minutes and
seconds, alarm set time or- sleep time,
with outputs provided for display drives,
alarm enable and sleep or timed radio
turn-off. The device operates over an
unregulated supply range of from 8 to
29V and is available in a 40 pin epoxy
B package.

DM7575/DM8575 and DM7576/DM8576
programmable logic array. These arrays
have 14 data inputs and 8 outputs.
Each output provides a sum of product
terms where each product term can
contain any combination of 14 variables
or their complements. The pla. is
intended for use as control logic in
digital systems and features a typical
delay of 90ns and dissipates about 550mW.
The DM 7575 /DM8575 has a conventional
totem-pole output and the DM7576/
DM8576 has a passive pull-up output
tor use in systems requiring more than
one p.l.a. The arrays are available in
a 24 pin Epoxy B d.il package for
operation from O°C to 70°C (DM8S575
and DMS8576) or a 24 pin ceramic
d.i.p. for operation over —55°C to
125°C temperature range (DM7575 and
DM7576). National Semiconductor (UK)
Ltd, The Precinct, Broxbourne, Herts.

WW 346 le.d. display

WW347 high intensity l.e.d.

WW 348 f.e.t. operational amplifier
WW349 alarm clock i.c.

WW 350 programmable logic array
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They pay by instalments.

When you're in the business of Just so this won't happen. With Havana front panels and
installing sound systems, you have A comprehensive collection of anodised alloy handles.
one major problem. high quality audio equipment And above all great workers.
If the equipment you install breaks designed to take on any job. In fact, Millbank equipment is as
down, you get the blame. No matter how large, or how small good as it sounds
That's why the Miltbank range Great lookers. Which means guaranteed
results from an intense research and satisfaction every time.
development programme. y For your customers.
For you.
- e And for us.
l/ '( % 231
; T
2 bt ! “‘&“x ‘ 6 ‘ &
5110 e
, Get in touch. We'll send you full

details of all you need to know.
Any way you look at it. ts a sound

investment. =
Millbank

It's got to be good

Miltbank Etectronics Group, Uckfield, Sussex, TN22 1PS, England. Tel: UCK (0825} 4166. From Europe: 832-96 4166. Telex: 28604.
Manutacturers of specialist audio equipment for industrial and entertainment applications ;
Sound mixers. tuners, sound systems, loudspeakers. tuner amplitiers, audio modules and amplifiers IC AN

WW—096 FOR FURTHER DETAILS

Precision drilling made so easy...

adcola quickestar
' COMPACT, PRECISION, HIGH FREQUENCY P.C.B DRILLING MACHINE

This Machine is a must for any P.C.B. Manufacturer, essential for
pre-production runs, P.C. Board corrections and additions for manufacturers
of prototype P.C. Boards.

e ~g

—

For full details send to

—_—_—_—_—_—_———_—

. ADCOLA PRODUCTS LIMITED, ADCOLA HOUSE, GAUDEN ROAD, CLAPHAM SW4 5LH.  DEPT.WwW6 MACHINE SALES
REG. No. 442762 V.A.T. No. 235-6153-72

NAME . .
| ADDRESS

|
|
|
1

WW-—097 FOR FURTHER DETAILS
waAALamerticanradiohistons.com
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Sinclair Project 60

New performance
standards

...new safety
margins

Such are the results of usinga PZ8 Mk 3 to drive two Z.50 Mk.2 power amplifiers. Developed
from the original Z.50. the Mk 2 has improved thermal stability, better regulated D.C.
limiting to ensure more symmetrical output voltage swing with still less distortion at lower
outputs and automatic transient overload protection. The PZ.8 Mk.3 is the most advanced
power supply unit ever to be made at a reasonable price. [t cannot be damaged by direct
shorting. nor will it fail through overloading. because of an ingenious re-entrant current
limiting principle used usually only in expensive laboratory equipment. Because output
voltage is variable. the PZ8 Mk.3 makes a worthwhile alternative where PZ.5 and PZ.6 are
recommended for Project 60 applications. particularly since this most powerful of all
Sinclair supply units can be operated from a smaller mains transformer Together. the
7.50 Mk.2 and PZ8 Mk.3 provide new standards of performance and reliability and these
modules are compatible with earlier types in the Project 60 range.

2.50 Mk.2 SPECIFICATIONS Min. supply voltage Sv
Inputimpedance 100 KQ Load impedance — minimum: 4Q at
Input (for 30w into 80) 400mV 45v HT
Signal to noise ratio, referred to full Load impedance — maximum: safe on
o/p at 30v HT 80dB or better open crreuit
Distortion 0.02% up to 20W at 8Q. £5.48 © 0T
See published curve P2.8 Mk.3 SPECIFICATIONS
Frequency response 10Hz to more Nominal working output 45V
than 200 KHz+1dB Adjustable between 20 & 50V
Max. supply voltage 45v (4Q to 8Q £7.98 ;/éA T.

’ p

sgealiens) (S0v lisaispeckeie onty) Mains Transformer £5.98 + Vv AT. 59

Other power supplies

In addition to the remarkable Sinclair PZ.8 Mk.IHl 3 a - Y b
as described, there are two other power units 60 I

available, which should be chosen according to . eCt app Icatlons
their types in order to buy to best advantage. All
are for operation from A.C. mains 240V.

PZ.5 30 volt, unstabilised 5%4;1%8 System The Unitstouse together with Units cost
VAT 49p
PZ.6 35 voit, stabilised (Not suitable for Super Simple battery 2.50 Crystal P.U.. 12V battery £5.48
IC12). £7.98 record player volume control, etc. + V.AT. 54p
i VARUZD Mains powered record Z.50,PZ.5 CrystalorceramicP.U.  £10.46
player volume control, etc. VAT £1.04

| 12W. RMS continuous 2xZ.50, Stereo  Crystal. ceramicor mag. £25.92
Guarantee sine wave stereo amp.for  60; PZ.5 P.U..F.M. Tuner. etc. VAT

£2.59
If, within 3 months of purchasing any product direct from average needs L
Sinclair Radionics Ltd.., you are dissatisfled with it. your .
monoy will be refunded a1 once. Many Sinclair appointed 25W. RMS continuous 2xZ2.50, Stereo High quality ceramicor  £28.92
Stockists atso offer this same guarantee in co-operation with sine wave stereo amp. 60;PZ.6 magnetic P.U., F.M. EZ\QQ.T
SmEclair: gaqiomé:gudd o S betore| . using low efficiency (high Tuner, Tape Deck. etc.
ach Project 60 module is tested before leaving our factory
and guaranteed to work perfectly. Should any defect arise in performance) speakers
normal use, we will service it at once and without any charge
10 you. A smalt charge may be made in those cases where 80W. (3 ohms) RMS 2x2.50 Mk.2, As above £34.90
damage arises through miss-use. No charge is made for continuous sine wave de Stereo 60; PZ.8 VAT
postage by surface mail. Air Mait charged at cost. Juxe stereo amplifier. (60W. Mk.3 transformer E28Y
RMS into 8 ohms)
indoor P.A. Z.50 Mk.2, PZ.8 Mic.. guitar, speakers, £19.44
Mk.3 transformer etc.. controls V.AT. £1.94

AF.U. (£5.98 ;v aT.59p) may be added as required.

—{ |- — | |

SINCLAIR RADIONICS LTD.. LONDON RD., ST. IVES, HUNTINGDONSHIRE PE17 4HJ Telephone: St. lves (0480) 64311 Telex: 32250 Reg No. 699483 England

www americanradiohistorv com
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the world’s most advanced high fidelnity' module"su

Q.16 high fidelity
loudspeaker

The Q 16 employs original and by now well proven
acoustic principies in which a special driver assembly is
meticulously matched to a uniquely designed cabinet. In
performance it comfortably stands comparison with very
much more expensive loudspeakers. A solid teak
surround Is used with a special all-over cellular black
foam front chosen both for its appearance and ability to
pass all audio frequencies without masking.
Specifications

Construction: A sealed seamless sound or pressure
chamber is used with internal baffle, and special high

flux driver

Loading: Up to44 watts RMS, into 8 ohms

Frequency response: From 60 to 16.000 Hz

Size and styling: 248 mm sguare x 120 mm deep

(93" x 43") with neat pedestal base.

+V.A.T,

£7.7 77p

sy et ,"‘*_ for -
ceee 0000
Stereo 60 pre-amp/control unit

Designed specifically for Project 60 systems, the Stereo 60 is equally suitable with any high
quality power amplifier. Silicon epitaxial planar transistors used throughout ensure high signal-
to-noise ratio and excellent tracking between channels. Input selection is by press buttons, with
accurate equalisation on all input channels. The unitis easy to mount.

SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. p.u. 3mV: correct 1o R.LA.A. curve
+1dB: 2010 256.000Hz. Ceramic p.u.— up to 3mV: Aux — up to 3mV. Output: 250mV._Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE+12 to —12dB at 10KHz:
BASS+12 to —12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size:

66 x40 x 207mm. +V.A.T.
Built, tested and guaranteed. £9.9 99p

AFU filter unit

For use between Stereo 60 and two Z 30's or Z 50's in stereo formation
Cut off frequencies are continuously variable, with 12dB/octave cut in
the rejection band. Two stages of filtering — rumble (high pass) and
scratch (low pass). Ampiitude and phase distortion are neghgible.
Supply voltage needed — 15—-35V. H.F. cut-off (—3dB) 28KHz to 5KHz
L.F. {(—3dB) 25Hz to 100Hz. For Project 60 or any. good stereo system

Built, tested and guaranteed

SuperlC.12

£508

+V.A.T.59p

Integrated circuit
high fidelity amplifier

contained within a 16 lead DIL package. and the
finned heat sink issufficient for all Iikely require-
ments. “he Super IC.12 is also compatible with
those Project 60 modules which would be used
with the Z.60 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS

Output power: 6 watts RMS continuous (12
watts peak) into 6-8 Q. Frequency Response:
5Hz to 100KHz+1dB. Total Harmonic
Distortion: Less than 1%. (Typical 0.1%) at all
output powers and frequencies (n the audio band
(28V) Load Impedance: 310 15 ohms. Input
Impedance: 250 Kohms nominal. Power
Gain: 90dB (1,000.000.000 times) after feed-

Having introduced Integrated Circuits to hi-fi
constructors with the 1C.10, which was the first

Project 605

the
simple
way to build a
Project 60 system
without soldering

For the many audio enthusiasts anxious to build
to high standards without t00 many involve-
ments, there could be nothing better or simpler
than Project 605. It offers the advantages of
Project 60 and is absolutely complete down to
the last piece of wire cut to length. Whiist not as
powerful as assemblies using Z.50 power
amplifiers, we know from experience that there
are many for whom the specifications of
Project 605 are ideal, particularly in relation to
the environmentinwhichitisrequired to be used.
In Project 605 you have everything necessary to
build a versatile Project 60 thirty watt high
fidelity amplifier system suitable for all domestic
regquirements. The convenient pack includes two
Z.30 power amplifiers, a Stereo 60 pre-amp con-
trol unit and the special Masterlink unit to and
from which all input and output connections are
made. For power a PZ.5 is provided. Building is
particularly easy since ali necessary leads are
supplied colour coded, cut to length and termin-
ated by contact clips which connect firmly to the
modules. There 1s absolutely no soldering to be
done. Complete with comprehensive, easy to
follow instructions manual

£29.95

V.AT £2.99
Post free

time an IC had ever been made available for such
purposes, we followed it with an even more
efficient version, the Super 1C.12. This needs
very few external resistors and capacitors to
make an exceedingly efficient high fidelity
amplifier for pick-up, F.M. radio or small P.A.
set up etc. The frée 40 page manual supplied
detaiis many other applications which this
remarkable |IC make possible. The Super 1C.12
is the equivalent of a 22 transistor circuit

back. Supply Voltage: 6 10 28V. Quiescent
current: 8mA at 28V. Size: 22x45x28mm
including pins and heat sink

Manuartavailable separately 15p pos! free

With FREE printed circuit
board and 40 page manual.

V.AT. 29
£2‘98 Post free P

Send coupon for leaflet

Please send leaflet and name and address

of my nearest Sinclair stockist

Name

A_ddress

SINCLAIR RADIONICS LTD., LONDON ROAD.

ST.IVES, HUNTINGDON PE17 4HJ wwi

sirnci=ir—

ALL PRICES QUOTEO IN THIS ADVERTISEMENT ARE THE RECOMMENDED RETAIL PRICES

wwaaL americanradiohistorv. com
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES R 1
ZENER DIODES
AC107 0-22 AD162 0387 BC148  0-11 BD136 044 BFI85 033 MPF105 0-41 26344 0-20 2N2217 024 2N3053 0-19 2N4059 011 :g§§AGEO§A§GE(DO 7
AC113 022 ADI6L & BC149 013 BD1a7 050 BFISS 0-44 0Cl9 039 26345 018 2N2218 0-22 2N3054 0-51 2N4060 013 |50 e a“‘”“. (Tor
AC115  0-28 AD162 (MP) BC150 020 BD138 055 Br194 018 0C20 070 26371 018 2N2219 022 2N3055 0-55 254061 013 | Ho sonca. 10W (8010
ACLI7K 022 06l RBC151 0-22 BD139 0-61 BF195  0-13 0Cc22 042 2G371B 0-13 2N2220 0-24 2N3391 018 2N4062 013 | ooy 38p ea M{ Al
ACI22 013 ADT140 055 BC152 019 BD140 0-66 BF146 016 0C23 048 2G373 019 2N2221 022 2N33914 0-18 233984 019 | featen g% = 4
AC125 018 AF114 027 BC153 031 BD155 0-88 BF197 018 0C24 062 26374 019 2N2222 0-22 2N3392 0-18 284285 019 | oo ted.  Bate v l;““
AC126 019 AF115 027 BC154 033 BD175 068 BF200  0-50 0C26  0-42 2G377 033 2N2368 0-19 2N3393 0-16 2N4286 0-18 J oot oltage
AC127 019 AF116 027 BC157 020 BD176 066 BF222 105 0C26 028 26378 0-18 2N2369 0-16 2N38394 0-16 2N4287 0-19 quired.
AC128 0-19 AF117 027 BC158 013 BD177 072 BF257 050 0oC28 055 2G381 018 2N23694 016 2N3385 019 2N4288 0-19
AC132 018 AF118 039 BC159 013 BD178 072 BF258 068 002% 055 018 2N2411 027 2N3402 023 2N4289 019 10 amp POTTED
AC134 018 AFl24 033 BC160 050 BD179 07« BF259 084 0C35 048 0-33 2N2412 027 2N3403 023 2¥4290 0-19
AC137 018 AF125 028 BCI16] 055 BDI1S0 077 BF292 061 0C36 055 0-33 2N2646 052 2N3404 0-31 284291 0-19 BRIDGE RECTIFIER
ACl41 016 AF126 031 BC167 013 BD185 083 BF263  0-61 0C4l 022 0-28 2N2711 023 2N3405 0-48 284292 019 i h
ACI41K 019 AF127 031 BC168 013 BDI86 072 BF270  0-39 0cs2 027 0-39 2N2712 023 017 2N4293 0-19 on heat sink.
AC142 018 AF139 033 BC16Y 013 BDI87 077 BF271 033 0C44 017 0-81 2N2714 023 017 285172 0-18 100PIV. 99p each
AC142K 0-19 AF178 033 BC170 013 BDI188 077 BF272 0-38 oc#5 014 022 2M2904 019 031 2N5437 035 ot
AC151 017 AF179 055 BC171 016 BD189 0-99 B¥273  0-39 0oC7y 011 0-31 2N2904A 0-23 2N3417 031 2N5458 035 [ M —
ACl34 022 AF180 055 BC172 018 BD190 0-83 BF274 039 ocrl 011 0-48 2N2005 0-23 2N3525 0-83 2N5459 044 | NEW LINE
AC155 022 AF181 050 BC174  0-18 BD185 094 BFW10 066 ocr2 016 054 2N2U05A 0-28 0-10 28301  0-55 | Plastic Encapsulated
AC156  0-22 AF186  0-50 BC174 018 BD195 094 BEX29 0-30 0C7:4 018 0-48 2N2906 0-17 011 283024 0-48 | 2 Amp. BRIDGE RECTS.
AC157  0-27 AF239  0-41 BC175 0-24 BD197 099 BFX84 0-24 ocis 017 0-50 2N2906A 0-20 0-11 28302 48 | “50v RMS 35p each
AC165 022 AL102 072 BCL77T 021 BD198 099 BFX85 033 0c76 017 014 2N2907 0-22 012 28303 061 | 100v RMS alp .,
AC166  0-22 AL103 072 BC178 021 BD19y 105 BFX86 024 0C77  0-28 015 2N2007A 0-24 0-11 28304 0-77 § 100v RMS 5ip .
AC167 022 ARY26 028 BC179  0-21 BD200 1:05 BFX87 027 oC81 017 027 2N2923 018 0-10 28305 098 | Size 16 mm X 8 mm
AC168  0-27 ASY27 033 BC180  0-27 BD205 088 BFX88 024 0C81D 017 0-39 2N2924 016 012 28306 098 | eemumsm——
ACI6Y 016 ASY28 028 BCI181 0-27 BD206 088 BIY50 022 ocg2 017 0-09 2N2928  0°16 008 28307 093 UNLIUNCTIO
AC176 022 ASY29 028 BC182 011 BD207 105 BFY3l 022 0C82D  0-17 o0-10 2N2926(G) 010 28321  0-62 NIUNCTON
AC1T7 027 ASY50  0-28 BC182L 0-11 B1208  1-05 BFY52 022 ocs3 022 013 : 0-10 28302 0-46 § UT46. Eqvt. 2N2646.
AC178  0-31 ASY51L 028 BC183 011 BDY20 1-10 BFY53 0-19 0Css 022 0-33 2N2926(Y) 0-10 983224 0-48 { Eavt. TIS43. BENS00u
AC17% 031 ASYS52 028 BCI8SL 011 BF115 027 BPX25 084 oC13e 0-22 0-38 0-1 0-31 28323  0-62 §30p each. 25-99 28p
ACI80 019 ASY54 028 BC184 018 BF117  0-50 BSX19 017 0oCl140 0-22 0-27 2N2926(0) 055 98321 077 | 100 UP 22p.
AC180K 0-22 ASY55 028 BCI84L 0-13 BFI18  0-77 BS8X20 017 0C169 0-28 0-55 0 0-39 28325  0-77
AC181 019 ABY56 028 BC186 031 BF119 077 BSY25 017 0C170 028 0-31 2N2926(R) 0-31 26526 077 1 CADMIUM CELLS
ACI81K 0-22 ASY57 028 BCI87 0-31 BFl121  0-50 BSY26 017 0C171 028 0-31 . 0-31 28327 077
ACIAT  0-24 ASY5B  0-28 BC207 012 BF123 055 BSY27 017 0C200 0-28 0-22 2N2026(1) 0-38 28701  0-48 ORPI12 48p
AC187K 0-22 A8721 044 BC208 012 BF125  0-50 B8Y28 017 0C201 031 0-22 0-11 0-31 40361 044 | ORPBO, ORPBI 44p each
AC188 024 BC107 010 BC209 013 BF127 058 BSY20 017 0C202 031 0-18 2N3010 077 0-30 30362 050§ e ——
ACIS8K 022 BC108 010 BC212L 0-12 BF152 061 BSY38 020 0C203 028 0-33 2N3011 018 013
ACY17 0-28 BC109 011 BC213L 0-12 BF153 050 BSY39 020 0C204 028 0-23 GENERAL PURPOSE
ACY18 0-22 BCII3 011 BC214L 0-18 BF154 050 BSY40 031 0C205 039 0-23 DIODES AND RECTIFIERS NPN SILICON SWITCH-
ACY19 022 BCll4 017 BC225 028 BF1556  0-77 BSY41 031 0C304  0-44 022 ING TRANS. TO-18
ACY20 022 BC115 017 BC226  0-39 BF156 0-53 BSY95 014 OCP71 048 0-24 AA119  0-09 BY133 023 0A10  0-39 | SIM. TO 2N706/8. BSY-
ACY21 022 BC116 017 BCY30 027 BF157 061 BSY95A 0-14 ORP12 048 0-16 AAI20 009 BY164 055 0A47 008 [27/28/85A. A.1.1 usable
ACY?22 018 BC117 017 BCY30 0-27 BF158 0-61 Bulod 220 ORPRO 044 0-16 AA129 009 BYX38/30 0A70  0-08 ] devices no open or short
ACY27 020 BC118 011 BCY31 029 BF189 066 CI1IE 055 ORP61 0-44 019 AAY30 010 ) 046 0A79  0-08 | circuits. ALSO AVAIL-
ACY28 021 BCIIY 0-33 BCY32 0-33 BF160 0-44 Ci00 033 P346A 022 019 AAZI3 011 BYZ10 0-39 0481  0:08 | ABLE in PNP Blm. to
ACY29 039 BC120 088 BCY33 0-24 BF162 044 C407 0-28 P397 0-46 0-23 BA10O 0-11 BYZ11 033 OA85 010 [2N2808, BCY70. When
ACY30 031 BC125 013 BOY34 028 BF163 044 ci24 022 ST140 048 0-23 BAI16 023 BYZ12 033 0A90 007 fordering please state
ACY31 031 BCI126 0-20 BCY70 018 BF164 0-44 Ci2 055 BT140 0-14 0-28 BA126 024 BYZI3 0-28 0A91 007 | preference NPN or PNP,
ACY34 023 BC132 013 BCY7l 020 BF165 044 Ci26 038 8T141 0-19 0-28 BA148 018 BYZ16 0-44 0A95  0-08 . 2p
ACY35 023 BC134 0-20 BCY72 018 BF167 024 C428 0-22 TIS43  0-33 0-22 BAl5Y 0-13 BYZ17 038 0A200 007 20 For 0-55
ACY36 031 BCla5s 0-13 BCZ10 022 BF173 024 ci41 033 UT46 030 0-22 BAI155 018 BYZ18 (-39 0A202 0-08 50 For 110
ACY40 018 BC136 0-17 BCZ11 0-28 BF176 0-34 Ci42 033 20301 021 035 BA136 0-15 BYZ19 0-31 sD10 008 [ 100 For 192
ACY41l 020 BC137 0-17 BCX12 0-28 BF177 0-39 Cd44 0-39 2G302 021 0-50 BY100 017 CGE2 SD19 008 500 For 8-25
ACY44 039 BC139 0-44 BD121 0668 BF178 033 Ci50  0-24 2G303 0-21 041 BY101 013 (DA91 Eq.) 1N34 0-8 | 1000 For  14:30
AD130 042 BC140 033 BDl23 072 BF179 033 MAT00 10-21 26304 027 079 BY105 019 _. 0008 IN34A 008 | sese————
AD140 053 BC141 033 BD124 0-66 BF180 033 MATI101 0-22 2G306 044 0-83 BY1l4 013 ca651 IN9LY 007 SIL. G.P. DIODES 2p
AD142 053 BC142 033 BD131 055 BF181 0-33 MATI20 0-21 2G308 039 088 BY126 018 (OA70-0A79 1N916_ 007 | g50mw 20 .0-55
ADI43 043 BC143 0-33 BD132 086 BF182 044 MATI21 0-20 26300 0-39 039 BY127 017 Eq) 007 INGT4B 007 §4opIv(Min) 100..185
AD149 055 BCl4s 050 BDI33 072 BF183 044 MPF102 0-48 20339 0-22 039 BY128 017 0A5 0-39 18021 011 R giamin, 500, 550
AD161 037 BCl47 011 BDI35 044 BFI184 028 MPF104 041 2G339A 0-18 039 BY130 018 OA5BL 023 15961 0:07 | poil Tested 1,000 990
Ideal for Organ Buliders.
. '
KING OF THE PAKS Unequalled Value and Quality § QUALITY TesTED SEMICONDUCTORS NEW LOW PRICE TESTED S.C.R.'s T —
TE Pak No. P;ice PIV 1A B3A B5A G6A 7A  10A mA8 03A o )’i’RIAﬁCAS -~
- p TO5 TO66 TO66 TO64 TO48 TO4# TO48 TO48 24 4 4
SUPEH pAK NEW BI-PAK UNTESTED Q1 20 Red spot transistors PNP .. 0558 50 026 028 038 039 052 055 059 127 TO-3 TO-66 TO-4¢
SEMICONDUCTORS Q2 16 White spot R.F. transistors P o55f100 028 037 052 052 055 0484 070 154 & fp &
Q3 4 OC 77 type transistors . ........... ) " os50200 039 041 054 054 063 067 08 178 jloo 33 85 8
Satisfaction GUARANTEED in Every Pak, or money back. o e . 300 048 052 062 062 074 083 103 193 J200 355 686 99
ol X Q4 6 Matched transistors OC44/45/81/81D........ 055 600 059 083 075 075 085 107 q 400 77 83 121
Pak No. Description Price R Q5 4 OC 75 transistors. .. o 070 077 088 0388 099 132 165 440 [ =—————————————————
U 1 120 Glass Sub-Min. (eneral Purpose Germanium Diodes .. .. 0-558Q6 5 OC 72 transistors. .. o g (e i——4 056 DIACS
U 2 60 Mixed Germanjum Transistors AF/RF . e 0-55§ Q7 4 AC 128 transistors PNP hlgh gain ......... 0-55 SIL RECTS ESTED FOR USE WITH
U 3 75 Germanium Gold Bonded Sub-Min. like OA5, 0A47 . 0-55] Q8 4 AC 126 transistors PNP. . 0-55 ] = b TRIACH A
T 330 Germanium Traniistors like OCSL ACIZ8 §550 Q9 7 OC B type transistors . o5 [PELV [300mal TROMATHEN LoAT SR 104 S0A FORIIEDIMN PRe
U 5 60 200mA Sub-Min. Sillcon Diodes T Bt 0550 Q10 7 OC 71 type transistors . . . . S 0558 15y 004 007 008 015 018 028 083 =
T 6 30 SII. Planar Trans, NPN Tike BSVOTA.2N706 . 055 gll z; 5 ;%'128 fiﬂmvle:uenh1r>' pairs PNP/NPN g'gg 00 008 010 007 018 02 027 110 FREE
r q 5 75 TG — - 12 3 ‘ type transistors . 400 007 0- 0-08 0 d 0:41 1-38 §oOne 50p Pak o! yoar
U7 16 ‘S!I.Isecnﬂers TOP HAT 750mA ¥ LTG. RANGE up lo 1000 0-55 R I o th (o (e e e Fesll oo 007 BRSOt isol st OTeNEpAPax oMy ouE
U8 50 Sil. Planar Diodes DO-7 Glase 200mA like 0A200:202 . 055 - _ 800 011 019 o012 098 041 08l 220
— - Q14 3 OC 171 H.F. type transistors ....... 0-55 orders valued £4 or over.
U § 20 Mixed Voltages. 1 Watt Zener Dindes 056 Q16 7 2X2996 SiI. Epoxy transistors mixed colours 0-55 1000 012 028 0168 033 051 070 275 | ssssoresemmme—
UT0 20 BAYV50 charge storage Diodes DO-7 Glass . 0550 016 2 GETS80 low noise Germanium transi 05511200 0-37 - 042 063 083 BRAND NEW TEXAS
U1l 26 PNP i, Planar Trans. TO-0 like 2N1132. 2N2904 | 0550 017 5 NPN2 x ST.141 & 3 X BT.140 ....... 055 GERM. TRANSISTORS
U12 12 Bilicon Rectifiers Epuxy 500mA up to 800 PIV._ 0550 018 4 MADT'S 2 x MAT 100 & 2 x MAT 120.... 055 POWER TRANS BONANZA! Coded and guaranteed
E PNP-NPN Sil. Transistors 00200 & 23 104 0-55§Q19 3 MADT'S 2 x MAT 101 & 1 x MAT 121. 055 " GENERAL PURPOSE GERM. PNP %‘;k 53'203-13 Fg(}_]’{
AR ermanian .. ,_ 05 f 55 | Coded GP100. BRAND NEW TO-3 CASE. POSSIBLE 2637 ¥
IERRLT IR ]c:?n and G 1 |.l?lode : i 50 Q20 4 OC 44 Ge{rm{mlum tm.ns!stors AF 055 REPLACE:—0C25 2820303536, NKT 101-403-404 | T2 8 D1374 0075
NN #il. Planar Trans. TO-3 like BFY51, 2N697 0-55§ Q21 4 AC 127 NPN Germanium transistors. . . 055 105-406-430—451—452—153. T13027--3098, 2N250A 2N456A— T3 8 DI216 OC81D
Ul6 10 :t Amp Sllicon Rectifices 8tud Type up to 1000PIV 0-55§ Q22 20 NKT transistors A.F. R.F. coded . 0-55§ 45741584, ON511 A & B. 2G220-222, ETC. VCBO 80V T4 B8 2G38IT OC81
U17 30 Germaninn: PNT AF Transistors TO-5 like ACY 17-22 055 § Q23 10 OA 202 Sllicon diodes sub-min. . 0-55 § VCEO 50V IC 10A PT. 30 WATTS Hfe 30-170. '{5 g 23?“2'11; 8882
TI8 86 Amp Silicon Rectifiers BYZ15 Type up to 600 PIV . 0:56§ Q24 8 OA 8ldiodes............. 0-55 | PRICE e o aow |13 8 20aB oo
U9 25 Hilicon NPN Transisiors like BOI0R ; [ g;z 15 g:‘\‘;l;:'”m“ f“°‘1e|'? fd"’ P“I ,'mwés' g'gg i 7 RIS T8 & 2G378  OC78
U20 12 15 Amp Silicon Kectifiers Top Hat up to 1000 P1V . 0-55 o bty WG (L C DA Iy e SILICON High Voltage 250V NPN T9 B 2G399A 2N1302
31 50 A% Germanium Alloy Tranalstors 36300 Series & 0071, 065§ 02, 2 10A PIV Silicon rectifiery IS425R ... 055§ 10.3 case. G.P. Switching & Amplifier ([i0mes=Cil7ag AFIL
U23 30 MAIV"s like MIiz Series PNP Tranwist TES g L AAeuconroRensetiersIBNEILD b 055 | applications. Brand new Coded R 2400 AllSEplcachings:
2 L - 2 L Q20 4 Silicon transistors 2 X 2N696, 1 X 2NGO7 VCBO ¢50/VCEO 100/1C 6A/30 Vatts. e e E———t—
U24 20 Germanium | Amp Rectificrs GJM Sertes up to 300 P1IV_ 055 1 X ZNGO8. ... ... " i 0-55 | HFE type 20/iT 5MHZ. 115 WATT s11 | 2N2060 NPN SIL. DUAL
U25 26 400 MHz NP silcon T 2N708, BSY27 0-55§ 30 7 Silicon switch transistors 3 OUR PRICE EACH: POWER NPN | TRANS. CODE D1699
U26 30 Fast Bwitehing Silicon Diodes like 1N014 Micro-Min. 055 | Q31 G Silicon switch transistors 2N708 NPN. 0-55 1'5";4 22599 “;‘;“P 55p EACH. TEXAS. Our price 28p
U27 12 NPN Germanium AF Transistors TO-1 like AC127 .. 0-55§Q32 3 PNP Sllicon transistors o » P 4 each.
U35 10 1 Amp 5CR’'s TO5 can. up to 600 PIV CRS1,25-600 . 1.1 2N 1182 5 '

: T b 800 - LIOY 53 5 sillcon NN transistors 2N1711 . ... . 1058 | S O W A T et A2OVCRINIXIEIDEIVER
U360 15 Plastic slheon Planar Trans. NPN 2N20855 o EE 055 . = A BIP 19 NPN TO-3 Plastic. BIP 20 PNP. Brand new. | TRANSISTOR. Sim.
TU31 20 Bilicon Planar Plastic NPN Trans. Low Noise Amp 2N3707  0:55 953 [ ?:;L‘ggn}’:i;%x Tt e st g%‘io?}&‘g]}c;gft 51%’\110!('10“. Ly G T OAR g%}ily&'rgé%?n[?v&%
Uiz 26 Zencr Diodes 400mW DO-7 cage #-18 volts mired . 0550 o35 3 Silicon PNP TO-5, 2 x 2N2004 & 1 X 1-24 prs. 66p 25-99 prs. 61p 100 prs. 56p | CODED ND 120, 1-24
U33 15 Plastic Cage | Amp Rilicon Rectificrs 11000 Series . 0-55 229051 o 0 e e 0-55 19p each. TO.5 NPN
U314 30 Silicon PNP Alloy Trans. T0-5 BCY 26 23302/4 055 Q36 7 2NK3646 TO-18 plastic 300 MHz NPN. . 0558 AD161/162 JUMBO COMPONENT J§ 25 up 17p each.

= D B d / PNP
U356 25 Silicon Planar Transistors PNP TO-158 2N2006 0-55 | Q37 3 2N3053 NPN Sillcon transistors ... . <o 085 " PAKS
l e o ; " N M/P COMP GERM TRANS. S G
{3625 silicon Planar NPN Transistors T0-5 BFY50/51/62. 0:55 | @38 7 NIX transistors 4 x 2N3703, 3 X 2N3702.. 0-55JoUR LOWEST PRICE OF i1 e usgsuitableiioy
2 - - 3 MIXED P.E. Organ. Metal TO-18
Us: 30 silienn Alloy Transistors 30-2 PNP 0C200, 28322 0-55 fOp PER PAIR ELECTRONIC Eqvt. ZTX300 6p each.
U38 20 Faat Switching Silicon Trans, NPN MHz 283011 055 SILICON PHOTO TRANSI>TOR SR T Any Qty.
U39 30 RF. Germ. PNP Transitors 2813030 TO5 . ... .. 0°55 | ELECTRONIC SLIDE-RULE TO-18 Lens end NPK Sim. to N PONEN T i A ——
T30 10 Dual Transintors 8 fewl 10-0 2N2060 - 055 | The MK Siide Rule. d i to simplify El ol b X 36 and P2l BRAND | Ezceptinnaily good vatus §  NEW EDITION
i 25 RF G . Tramsistors TO5, 005 X173 555 culations features the following scales:— Conversion of |1} o ull data  available. 1972
ermamu‘m ransistors -, y, NKT72 ..., Proquency and Wavelength. Calculation of L. C and fo Fully guaranteed ~ Resistors, capacitors
{74210 VHF Germanium PN P Transistor T0-1 NKT667. AF117_ 0-55 | o7 Tuued Circuits. Reactance and Seli-Inductance. Area of | 4t L2 2509 100up 0 " ectrolytics and | TRANSISTOR EQUIVA-
U35 25 Sl Trame. Plasti TO-18 A.F. BOTI/114 gafCiecles Valume of Oyiinders. Re i Cond 18T TR ) R PR IR U = & T ool | LENTS BOOK. A com-
- LTI NP 3 Weight of Conductors. Decibel Calculations. Angle Func- 3 coils plus many other g plete cross reference and
U“‘f '(_‘ '_"”' T"“m' P“‘_S(._.“ﬁ) > BCLIG/NPN . ...... 0:55 tions. Natural Logs and ‘e’ Functions. Multiplication and F-ET S useful items. Approxi- | equivalents book  for
U4 7 3A8CR. TO6Hup to 60OPIV ... 1-10 § Division. Squaring, Cubing and Square Roots. Conversion [2N3819  31p 2N5458 350 | niately slba in weight. § Buropean, American and
of kW and Hp. A must for every electronic engineer and § 2N3820  56p 2N5459  44p > - § Japanese Transistors.
Code No's. mentioned above sre given as a guldc to the type of device in § enthusiast. Size: 22 em. x 4 cm. Complete with case and J2N3821  38p BFW10 @6p | Price incl. P. & I'. 2165 | Exclugive to BI-PAK
the pak. The devicea themselves arc normaily unmarked. instructions. Price each: £3-69 §2N3823 3lp MPF105 41p | only. 90p each.

ALARGE RANGE OF TECHNICAL
AND DATA BOOKS ARE NOW
AVAILABLE EX. STOCE.

SEND FOR FREE LIST.

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE
RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT
COMPETITIVE PRICES—

18 BALDOCK STREET (Al0), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.15 am. to 6 p.m.. FRIDAY UNTIL 8 r.m.

WWW-americanradiohistorv.com


www.americanradiohistory.com
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-the lowest prices!

The AL50 HI-FI AUDIO AMPL
5OW pk 25w (RMS)

0-1% DISTORTION! H!-FI AUDIO AMPLIFIER

74 Series T.T.L. I.C'S

BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

1 25 100+ 1 25 100+ 1 25 100+
s on g oehsom ah otk el | mmg em on S| s reeo s oo
8N7401  O- . 0 - - . 14 . ‘54 . - a5
SN7402 017 018 013 | SN7463 017 016 013 | SN74150 £3-30 £2.97 4375 O g =hebbaTuC i, ORI E s
SN7403 017 016 013 | SN7454 017 0186 013 | sN74151 £1-10 2105 089 ® Distortion—better than 0-1%; at 1kHz. :
BN7404 0-17 0-18 0-13 BN7460 017 018 013 8N74153 £1-32 2121 2105 ® Bignal to noige ratio 80dB.
8N7405 017 0%2 0 1:{ g:;:;o ggg ggg 3;’; gﬁ;«ﬂﬁ‘l :}gg ﬂg’? :lgg ® Overall size 63 mm x 105 mm X 13 mm.
8N7406 0-39 0 03 2 ’ X i N74158 : -43 1- Tailor made to the most stringent specifications using to;
8N7407 0-39 0-34 0-31 8N7473 0-41 0-38 035 8N74156 £1-54 £1-43 21-32 quality ts and incor o b the latest mudgsmt,};
8N7408 020 018 018 8N7474 0-41 0-39 0-35 8N74157 £2:09 2188 £1-87 circuitry conceived to fill the need for all your A.F. amplifi-
SN7409 020 019 018 | 8N7475 050 048 048 | SN74160 2188 £1-87 2176 eatlonTaes st
AN7410 017 018 0-18 8N7476 0-44 043 0-42 8N74161 £1-98 2187 21-76 FULLY BUILT—TESTED—GUARANTEED.
8N7411 028 027 0-26 gg;:gg 12;; !(1);; igg{ ggu}ﬁ? £4-40 2413  £385
8N7412 0-39 0-34 031 1 1 i 74163 2440 2413 2385
8N7413 032 029 027 | SN7482  0-98 085  0-94 | SN74164 £243 £2-37 £2:31 BRITISH MADE. only £3 . 58 each
8N7416 0-48 0-44 0-42 8N7483 £1-21 £1'18 £1-05 8N74165 £248 £2-42  £2.37 4 4
8N7417 0-48 0-44 042 8N7484 £1-10 21-05 0-99 8N74166 £3-85 £23-58 £3-30 11
8N7420 0-17 0-18 0-13 8N7485 £3:96 2385 2374 8N74174 £2-53 2242 £2-31 o
aN7422 0-55 053 050 8N7486 0-35 0-34 0-33 8N74175 2176 21-65 £1-54
8N7423 055 053 0-50 8N7480 £6-05 2578 £5-50 8N74176 2275  £2-64 2253
8N7425 0-58 053 0-50 8N7490 0-74 071 084 8N74177 £275 2264 £2'53
8N7426 0-50 0-48 0-44 8N7491 £1-10 2108 0-89 BN74180 2220 £1-76 2154
SN7427 ggg g~;g g ag gz;:gg 3-;: 3-:41 3~a SN74}gl :g-gso £5-50  £5-23
8N7428 . 8 N . : 5 8N74182 R 2108  21-78
8N7430 0-17 018 013 8N7494 085 0-82 078 8N74184 23-85 £3-58 £3-30 MODULE SPM80 £3 '25
8N7432  0-50 046 044 | SN7495 08§ 082 075 8N74100 £2-15  £2.00 2204
8N7433 088 083 077 SM7496 0-98 093 0-86 SN74191 £2:09 £2:04 2188 APB8O is especially designed to power 2 of the AL50 Amplifiers, up to
SN7437 07l 0-68 086 BN74100 £1-82 21-76 2171 8N74192 2215  £2:08 2204 16 watt (r.m.s.) per channel simultaneous!y. This module embodies the
8N7438 071 0-68 066 8N74104 £1:07 £1-.04 0-97 BN74193 2220 2198 2193 latest and circuit techni incor i te short
BN7440 017 018 013 8N74105 £-107 £1.04 0-97 8N74194 £2-97 22-86 2275 eircuit protection. With the addition of the Mains Transformer MT80,
SN7441 074 o7 0-64 | SN74107 0-44 0-42 040 8N74198 £2-20 £2-09 £1-88 the unlt will provide outputs of up to 1-5 amps at 35 volts. Size:
SN7442 074 071 0-64 8N74110 0-61 0-59 0-55 BN74106 21-08 2187 2176 63 mm X 105 mm x 20 mun. These units enable you to build Audio
8N7443 £1-43 2138  £1-32 | SN74111 £1-38 2127 £1-21 8N74197 21-98 2187 £1.76 Bystems of the highest quality at a hitherto unobtainable price. Also
BN7444 £1-43 £1:38 £1-32 8N74116 21-10 £1-05 0-99 8N74198 £6-05 2550 £495 ideal for many other applicatioua including: Disco Bystems, Public
aN7445 £1-98 8195 £1-83 8N741190 £1-49 £1-38 £1-21 8N74199 2605 2550 £4-95 Address, Intercom Units, etc. Handbook available, 10p.
8N7446 2107 £1-04 0-87 8N74121 044 0-41 0-38 3 Terminal Pos Volt Reg, TO.3

8N7447 2120 £1-07 21-05 | SN74122 £1-54 £143 21-21 Plastic O/F 1.5 Amps. uA7805 TRANSFORMER BMT80 £215 p. & p. 25p

SN7448 £1'10 £1.07 £1-05 | BN74123 2308 2297 £2:86 5V. & uA7812 12V. £1-76 each.

NUMERICAL INDICATOR TUBES|STEREO PRE-AMPLIFIER
MODEL CD66 GRI116 3015F TYPE PA1 00
Minitron
e - Built to a specification and NOT a price, and yet stll] the greatest value on the market,
Anode voltage (Vde) 1'0‘_’““ 175min s 'bhe PA100 stereo pre-nmplifier has been conceived from the latest circuit technlques.
e o ) . esigned for use with the AL50 power amplifier system, this qualty made unit
Cathode Current (mA) 23 4 8 3191 ;“g‘e‘::loﬁ incorpc:irates no‘ less than elght silicon planar transistors, two of these are speclally
) selected low noise NP'N devlces for use in the input stages.
Numerical Height (mm) 18 13 ? 5;:::‘1;.:" ;‘:ﬁ Three switched stereo inputs, and rumble and scratch filtera are features of the
Tube Helght (mm) 47 a2 22 g“" fm:] l“lu x}:&'ewbil:sha‘:\l;o"m:cﬁgﬁ-ln‘lEOIMONO switch, volume, balance and continuously
;ypes available
Tube Diameter (mm) 19 13 12 wide on request. SPECIFICATION:
Frequency response 20Hz—20kHz 4 1dB Bass control +15dB at 20Hz
1.C. Driver Rec. BP41/14 BP4L or BP47 Harmonla dlstortion better than o-1i°2, Treble control +15dB at 20kHz
141 141 Inputs: 1. Tape head 1-25mV into 50K Fllters: Rumble (high pass) ;&){ Hz
2. Radio, Tuner 35mYV into 60KQ Scratch (low pass) z .
PRICE EACH £1-87 £1-70 £1-50 3. Magnetic P.U.  1-5mV into 50KS2 Signal/noise ratio better than +654B
All input voltages are for an output of 250mV. Input overload +264dB
Tape and P.U. inputs equalised to RIAA curve Supply +35 volts at 20mA
INTEGRATED CIRCUIT PAKS within £ 1dB from 20Hz to 20k Hz. Dimensions 202 % 82 % 35 mm
Manufacturers “Fall Outs™ which include Functional and Part-Functional Units. These are elassed as ‘out-of - *
spec’ from the maker's very rigid specifications. but are ideal for learning about 1.C's and experimental work. f;sﬂaAoLlcaaqapoLETErA(llg‘o %ONT;R‘IZS; ?ocF:EAELpSD&SP. only £1 3 '1 5
s . o
Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price
UIC00=1247400 055 UIC46=5x 74468 056 UICY0="5 x 7480 055
UICO1 =12 X 7401 0-55 UIC48=5x7448 085 UICHL =5 x 7491 0-55
UIC02=12x7402 0-55 UIC50=12 x 7450 055 UIC92 =5 x 7492 0-55 e
UIC03 =12 x 7403 055 UIs61 =12 x 7451 0-55 UIC93 =8 x 7493 0-55
UIC04=12x 7404 035 VICS3=12 %7453 0-55 UICYH4 =5 X 7494 055 The 'Stereo 20" amplfier is mounted, ready wired and tested
UIC05=12 x 7405 0-58 UIC64=12x7454 0-55 UICH5 =5 % 7495 0-55 on & one-piece chassis measuring 20 em X 14 cm X §-5 em
UIC06=8x 7406 0-55 UICE0 =12 x 7460 055 UTICH6 =5 x 7496 0-55 This t unit comes lete with on/oft switch, volume
UIC07=8x 7407 058 UIC70=8x 7470 0-55 UIC100 =15 x 74100 0-55 control, balance, bass and treble controla. Attractively printed
UIC10=12x 7410 0-85 UICT2=8x 7472 058 UIC121=8x 74121 0-55 * front panel and matching control knoba. The ‘Stereo 20 has
UIC20=12 X 7420 0-55 UIC73=8X 7473 0-55 UIC141=5x 74141 0-55 been designed to fit into most turntabie plinths without
UIC30=12x 7430 058 UICT4=8x17474 0-58 UIC151 =5 x 74151 0-35 interfering with the mechanism or, alternatively, into a sep-
UIC40 =12 X 7440 0-55 VIC76=8Xx7476 055 UIC154="5x 74154 [ 811 arate cabinet.
UIC41=05X 7441 0-55 UIC80=15x 7480 0-55 UIC193=5 X% 74193 0-55 Qutput power 20w peak Input 1 (Cer.) 300mY into 1M
UIC42 =5 x 7442 0-55 UIC81=5 x 7481 0-55 UIC199="5 x 74199 0-55 Freq. res. 25Hz-25kHz Input 2 (Aux,) imV into 30K
UIC43=5X 7443 055 UIC82 =5 x 7482 0-55 Harmonic distortion Bass control +12dB at 60Hz
UIC44 =58 x 7444 055 UIC83 =5 x 7483 035 UICXI—25 Assorted 74’s 1-55 typically 0-25% at 1 watt  Trebie con, 14dB at 14kHz
UIC45=5x 7445 0-85 UICSH6 =5 X 7486 Oxg S Caltl
£13:47 freep. & p.

Packe cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.

NEW COMPONENT PAK BARGAINS tNean ren—rotLsrec. | QYSTEM 12
Pack Type No. 1-24 25-99 100 up
e et Price | BP 201G—8L20IC  70p  89p 500 S ’ E RE 0
C 1 250 Resistors mixed values approX. count by weight .. .. - a3 .. 055 g; ;g;("c::ll‘ﬁglg% ;g: g;: ‘gg'
C 2 200 Capacitors mixed values approx. count by weight ik im a. .. 0-55 % BP 702—72702 59 50p “g Each Kit contains two Am-
C3 50 Precision Resistors 1%, mixed values .. .. .. .. ... 0558 BP 70972700 40p 3sp 33zp |wlifler Modules, 3 watts
C4 75 jth W Resistors mixed preferred values .. .. a iy - .. 055§ BP709P—uAT09C  40p 38p  33p RMS, two loudspeakers, 15
Cb5 5 Pleces assorted Ferrite Rods . . dx = .. .. .. o085]BE710-72710 49p 46p 44p Johms, the pre-amplifier,
C6 2 TuningGaogs, MW/LW/VEF .. .. .. . .. ossfPRIu—uATll 3o 8 4 | transformer, power supply
c7 1 Pack \Hm 50 meétres assorted colours o3 - - - o .. 055§ ,a703C 31; 29; 27; module, "°"‘I panel I."d
C8 10 Reed Bwitches o . P = .. .. .. .. .. 055 § TAA 263— 7w 66p  8lp other accessories, as well as
C9 3 Micro Switches In ie o . ad L et bk .. -0-55§ TAA 293— 99 83p bei) an lllustrated stage-by-stage
Cl0 15 Assorted Pots & PreSets .. .. .. .. .. .. . ges) TAA 350 £1°87p £1-74p £1:65p | instruction booklet designed £1 8'64
Oil 5 Jack Sockets 3 X 3-5mm 2 X Standard Switch Types .. 0-55 | 5-6-8. EAL000 £2-90 for the beginner. Further
C12 40 Paper Condensers preferred types mixed values 0-55 ROCK BOTTOM PRICES detalls available on request. FREE P- & p.
C13 20 Electrolytics Trans. types .. - Al o® = o .. .. 035 . o
0o14 1 Pack assorted Hardware—Nuts/Bolts, Grommets cte. .. ie ol .. 058 .IL.OG'C DTL 930 Sel‘lelpln_.s'l Send ﬁow for the BI-PAK Component L
015 4 Mains Toggle Switches, 2 Amp D/P Y 11 4 124 2599 100up | fOgUE” 8p to cover postage etc.
Cl6 20 Assorted Tag Strips & Panels ¥ .o bE . e % .. 055 § BP930 18p 12 1lp ALL PRICES INCLUDE V.A.T.
C17 10 Assorted Control Knobs = - .. .. e = & .. 0-55% BP932 14p 13p 12p
€18 4 Rotary Wave Change Switche8 .. .. .. .. .. .. .. 085 ggg?;g i:v {g" }3' AN oprices quoted in vew pence!  Giro No. 388-7006
Cl19 3 Relays 6—24V Operating . 20 3 as op Te .. 085 B ppnsg 14: 13: 12’; ‘Please sdnd all orders direct to warehouse and desnatchdepariment
c20 4 Bheets Copper Laminate approx. 10" X 7° A L. - T .. 0550 Rpo4e 14p 13p 12p '
Pleue‘add 10p post and packing on all component packs, plus a further 10p on pack Nos. C1,§ BP945 28p 27 24p
€2, C19, C20. BP46 13p 12 1lp
BPY48 28, 27 24
RTL MICROLOGIC CIRCUITS DUAL-IN-LINE IC’s. TWwWO Ranges § BP951 723 80; 81;
Price each PROFESSIONAL & NEW LOW COST. § BP9:2 13p 12p 11p 3 ; !
1-24 25-99 100 u PROF. TYPE No. 1-24 25-99 100 up. § BP9093 44p 42p 39p y iy _— 3 1
Epoxy TO-5 case uL900 P | T8O 14 pin type 83p  30p 28p § BP9094 4dp  42p  39p e ]
Bufter 38p 36p 29p |T8O16 .. ., 39 35p 33p BPY097 4p 420 39p .

uL914 Dual 21/p gate 38p 36p  26p BP9099Y ddp  42p 3% P.O BOX 6, WARE - HER TS
uL923 J-K flip-flop 55p 51p  49p ]IiOPgVIEOST No. 7 o = Devices may be mixed to qualify for quantity ~ 7 ; ’ / " ;

. . P 4 14 price. Larger quantity prices on application. Postage and paching add 10p. Overseas add eatra for pirma:
Data and Circuits Booklet for IC'a Price 8p. BPS3 16 18p 16p 13p {DTL 930 Series only). 4 ¢ Midimum order 500. Cash with ot der please

Guaranteed Satisfaction or Money Back -
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I.L.P. (Electronics) Ltd

100 WATTS!

NO EXTERNAL COMPONENTS
MECHANICALLY & ELECTRICALLY ROBUST
INTEGRAL HEATSINK

HERMETICALLY SEALED UNIT
ATTRACTIVE APPEARANCE

LOW COST

BRITISH BUILT

* % % 4 %

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.

COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
component integration. The use of specially developed high thermally conductive alloy and
encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating 25amp
transistors. A fuse in the speaker line completes protection.

Only 5 connections are provided, input, output, power lines and earth.

Output Power: 100 watts RMS; 200 watts peak music power

Input Impedance: 10KQ

Input Sensitivity : 0ODbm (0.7 75volt RMS)

Load Impedance: 4-160Q

Total Harmonic Distortion: less than 0.1% at 100 watts typically 0.05%
Signal: Noise: Better than 75Db relative to 100 watts

Frequency response: 10Hz-50KHz + 1Db

Supply Voltage: +45volts

APPLICATIONS: P.A., Disco, Groups, Hi-Fi, Industrial.

PRICE: £14.90 inc. VAT & P & P

Trade applications welcomed

DELIVERY FROM JULY 1st

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

WWW.americanradiohistorv.com
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l.L.P. (Electronics) Ltd

THE HY41
l The HY41 supersedes the popular HY4Q introduced by ILP last year. This highly improved
“—»P i module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at

1KHz into 8 ohmsl) and is electronically and mechanically compatible with the HY40.

With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and its various applications including
a complete stereo amplifier.

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed
over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. continuous.

LOAD IMPEDANCE: 4—16 ohms.

INPUT IMPEDANCE: 30K ohms at 1KHz.

VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)
at 1KHz.

FREQUENCY RESPONSE: S5Hz—50KHz + 1db.

SUPPLY VOLTAGE: + 22.6volts D.C.

SUPPLY CURRENT: 0.8 amps maximum.

Lower pack
P LA LT

12345678

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.:—
MONO: £5.39 STEREOQO: £10.78 This is inclusive of V.A.T. plus P. & P

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit.

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HYS provides equalization for ailmost every conceivable input, the
desired function is achieved by use of a multi-way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16—25 Volts and a balance circuit
which, when linked by a balance control to a second H Y5, forms a complete stereo
pre-amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSUA45 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within +1db R1AA curve)

2mV. 47K Q)
Tape Replay (external components to suit

head). 4mV. 47K§) ACTIVE TONE CONTROLS (Baxendall) SUPPLY CURRENT
Microphone (flat) 10mv. 47K Treble + 12db. 6mA approx.
Ceramic Pick-up (equalized and compen- Bass + 12db. OVERLOAD CAPABILITY

satable) 20—2000mV. variable. INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (flat) 250mV. 100K §) Enableslthe }-:1YE;1 to share an unregulated infinite on tuner and auxl.
Auxiliary 1 250mV. 47K §) supply with the Power Amplifier. OUTPUT NOISE VOLTAGE: 0. d
Auxiliary 2 2—20mV. 100K §) SUPPLY VOLTAGE v g

. 16—25 volts
PRICE: MONO: £3.96 STEREO: £7.92 This is inclusive of V.A.T. plus P. & P.

POWER SUPPLY PSU45

The versatite P.S.U.45 is designed. to supply your HY41's +HYb5’s in stereo or mono format.

Specification
Input: 200—240 Volts.
Qutput: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7”; D. 3.8"; H. 3.1”
PRICE: £4.95 This is inclusive of V.A.T. plus P. & P.

Please note we reserve the right to substitute at our discretion updated versions of advertised designs where applicable

CROSSLAND HOUSE - NACKINGTON:CANTERBURY - KENT
CANTERBURY 63218

WW—107 FOR FUR1IER DETAILS
wwwwL americanradiohistopnscom
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AUDIOTRONIC MODEL ATM.I
Top value 1000 o.p.v. pocket
multimeter.

Ranges: 0/10/50‘250/1000\ AC
and DC. DC Current 0-lmA/
100mA. Resistance  0/150k
ohms. Decibels —10 to +22dB.
Size 80 X 60 X 28mm. Com-
plete with test leads.

£2-50. Post 16p.

LT601 MULTIMETER
New style 20,000
0.p.V. pocket
muitimeter.
5/25/50/250/

250

10/50/100/500/1000V AC.
50A/250mA. 6K/6 meg ohms.
£3-75. Post 20p.

MODEL TH-12
20,000 o.p.v. Overload pro-
tection. Slide awitch selector.
%/-25/2'5/10/50[250/1000V.

C

—20 to --22db.

0/10/50/250/1000V. A.C.
0/501A/25/250mA D.
O/3K/30K 300K /3 meg.

-20

to 50
2497, Pout 15p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.¥.
A first clasa veraatlie
instrument manufactured
in U.8.8.R. to the highest
standards. Ranges: 2-6f
10/60/250/500/1000v
D.C. 2-5/10{50/250/500/
1000v A.C. D.C. Current
100 wA/1/10/100 mA/1A.
Resistance 300 ohms/
3/30{300K/SM{ Com-
plete with batteries, test
leads, instructions and
sturdy steel carrylng

case.
Our Price £5-97. Post 25p.

MODEL PL436

20kQ2/Volt D.C. 8k2/Volt
A.C. Mirror scale. -6/3/12/
30/120[600\’ D.C. 3/30/
120/600V A.C. 50/600uA/
60/600 mA. 10/100K/
1 Meg/10 meg £2.—20 to.
+46db. £6-97. Post 12p

MODEL 500

30,000 0 P. V with overlca.d
protectio mirror

B2 5/10/25[100/250/500,
1,000 D.C. 0/2. 5/10/25/]00[
2501500/1 000 v. A.C.0/50)
5/50/500mA. 12 amp. D.C. 0/
60/K /6 meg/60 meg £2.

£9-95. Post pald.

Leather case £1-75.

U4312 MULTIMETER
Extremely sturdy instrument for general electrica)
0.p.V. 0[ 3/1-5/7-3/
30[00/150/300[600/900 vDC
and 75mV. 0/-3/1-5/7-5/30{
60/150["!00/600[900 VAC.
0/300A/1-6/6/15/60/150
60NMA/1-5/6  AMP. D.C.
Oll 6[0[15[60/160[600MA/
-5/6 AMP. A.C.0/200 £1/3K]/
3 K . Accumcv DC 1%.
AC 1-5%. Knife edge polnter,
mirror scale. Complete wmx
sturdy metal carTying
eads and instructlons. £9 50. Post 25p.

HI0KI MODEL 700X

100 000 O.P.V. Overload protec-

n. Mirror scale, -3/-6/1-2/1-5/3/6/
12/30/60/120/'100/600[\200 VDC.
1-5/3/6/12/30/60/150/300/600/1200
VAC. 16/80\A/’i/6130/601l50/'100
mA. 6/12 AMP K/{20
Meg/20 megohm. —-20 to +63db
£13-50. Post 20p.

MODEL C-7080 EN

Gimt Gln mirror scale.
0/ 25/1[2 5/10/50[250/1000/
5000V. D.C
0/25/:0/50/250/1000[
0/50uA[1/10/100/600mA /
10 amp.

0/2K/200K/20 meg. —20 to

db.
!13 96. Post 30p.

KAMODEN 72200
MULTITESTER
High sensitivity tester.
200 000 0.p.V. Overload pre
Mirror s Range
0/36/ 3/3/30/120/600/120&\
C.

0/3/12/60/300/11,206V A.C.

OJGM!IDngA/lQOmA/ﬁOOm/'

0/12A. AL C

—20 to + 8

0[21(/2001([2 meg/200 mey,
ohma.

£16-95. Post 30p.

370 WTR MULTIMETER

Fea',ures AC current ranges.

20,0

0f- 5/2 5[10/00/260[500/1000 v pe |
0/2-5/10/50/250/600/1000 V AC
OIGOH.A/lIlO/lOOMA/lllo Amp

OIIOOMAIIIIO Amp
0/5KI50K/500K/5MEOI50MEG
— 2

£15. Pos'. 25p

TMK LAB TESTER

100,000 O.P.V. 6} in. Bcale
Buzzer 8hort Circuit Check.
Bensitlvity: 100,000 OPV
D.C. 5K/Volt A.C. D.C.
Volts: .5, 2.5, 10, 60, 250,
1,000V, A.C. Volts: 3, 10,
50, 250, 500, 1,000V, D(‘ 1
Current: 10, 100zA, 10,

100, 500mA, 2.5, 10 amp. Resistance: 1K, 10K,
100K, 10MEG, 100MEG.

Decibels: —10 to +49 db. Plastic Case with
carrying handle. 8ize 7t X 6} X 3i. £18-95.
P.& P. 25p.

MODEL S-100TR MULTIMETER/
TRANSISTOR TESTER

0,000 MIRROR
SCALE VOVEBLOAD PRO-
TECTION.

0f- lg—— 6/3/12/30/120/600

V D
0/6/30{120/600 V. AC.
0/12/600uA/12/300MA[12
Amp. DC.
0/10K/1 MEG/100 MEG.
—20 to 4+ 50 db. 0-01 —2 mid.
Transistor tester measures Alpha, beta and Jeco.
Complete with batteries, nstructions and leads.
£13-50. Post 25p.

LB4 TRANSISTOR
TESTER
Testa PNP or NPN tranaistore.
Audio indication. Operates on two

1.6v batteries. Complete with all
Instructions etc. £4-50. Post 20p.

MODEL U4311 SUB-STANDARD
MULTI-RANGE YOLT AMMETER

Sensitivity 330 ohml
Volt A.C. and D.
Accuracy 5%

1% A.C. 8cale length

165mm.
0/300[150”/1-5/3/
7-5/15/30/756/150/300/
760mA/1-5/3/7-5 Amp.
D.C. 0/3/7-5/15/30/75/
150/800/750mA/1 573/
7-56 Amp. A.C.
0)75/15](;/%00/750mvll 5/3/ 7-5/16/50/75/160/300

0/750mV/1-5/3/7-6/156/30/75/150/300/650V, A.C.
Automatic cut out. Bupplied complete with test
leads, manual and test certificates. 249, Post 50p

TMK MODEL 117
ELECTRONIC
VOLTMETER

Battery operated, 11 meg

input. 26 ranges. Large

4§in. mirror scale. 8ize

53 x4 x2§in. DC Volts

0-3-1200v. AC Volts 3-

300V RMS, 8-0-800V. P-P.

DC Current -12-12MA.

Resistance up to 2000\1 ohm. Decibels —20 to

ARF-300 AF/RF SIGNAL
GENERATOR

All transistorised, com-
pact, fully portable.
AF sine wave 18Hz. to
220K Hz.

AF square wave 18Hz.
to 100KHz.

Output sine/square 10v.
-P. RF 100KHz. to
200 MHz. Output 1v.
maximum, Operation
220/240v. A.C.
Complete with instruc-
tions and leads. £29-95.
Post 50p.

TE-20 D RF SIGNAL
GENERATOR

Accurate wide range signal
generator covering 120 Kcja-
500 Mc/s on 6 bands. Directly
calibrated  Variable R.F.
attenuator, audio output.
Xtal socket for calibration.
220/240V. A.C. Brand new
with instructions.

Size 140 X 215 X 170 mm.
£17-50. Carr. 370.

+51 db. with
£17°50. P. & P. 20p.

MODEL L-55

FET V.O.M.
Inpu'. impedance 10 meg.
ohme
I3/1 2/6/30/120/600V. D.C.
0/3/12'60/120/600V. A.C.
0/120uA/120mA. D.C.
0/1K/100K/10 meg/100 meg
obme. £15°97. Post 25p.

KAMODEN HMG-500
INSULATION RESISTANCE
TESTER
Range 0-1000 Meg-
ohms, 500 Volt.
Battery operated.
Wide range clear
meter 43in. X 4in.

LB3 TRANSISTOR
TESTER

Tests ICO and B. PNP/

NPN. Operates from 9v.

battery. Complete with all

Instructions  etc.
Post 20p.

High quallty instrument to
test Reverse Leak current
and DC current Amplifica-
tion factor of NPN, PNP,
transistors, diodes, 8CR's etc.
4in. x 41ln. clear scale meter.
Operates from internel bhat-
teries. Complete with instruc-
tions leads and camrylng
handle. £12-50 Post 30p.

MODEL 449A IN CIRCUIT
TRANSISTOR TESTER

Checks true A.C.

beta infout.

Checks lcbo.

Checks diodes in/
t.

out.

Checks SCR etc.
Beta HI 10-500.
LO2-50.

Icbo 0- aOOOuA.
220/240V. A.C

operatlon. £17- 50, Post 25p.

KAMODEN HM.7208
F.ET. V.O.M.

Input. lmpedance 10 meg. ohms.
0/ 25/1/2 5/10/50/260/1000V,
0/2- 5/10/50/250/1000\’. A C.
0/251A/2-5/25/250 MA D.C.
—20 to +#2dB
o/nx /sox/boox,s meg/500 meg

214-95. Post 30p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

L0 meg. Input 10 ranges:
.01/.03{.1/.3/1/3/10/30{100/300
v. R.M.B. 4 cps.-1.2 Me/fs.
Declbela —40 to +560 dB.
supplied brand new complete
with leads and instructions.
Operation 230 v. A.C,
£17-50 Carr. 25p.

High quality [nstrument
with 28 ranges.

D.C. volts 1.5:1,500 v.
AC. volts 1.5-1,500 v.
Resistance up to 1,000

megohms.
220/240v. A.C. operation
Complet th probe and

ALL PRICES ARE
EXCLUSIVE OF 10% V.A.T.

Instructions. £17-50. Post
30p.

‘Additions.
able: R.F.
£2-50.

Probes avail-
212 H.V.

Ci lete with de
luxe Carrying case,
batteries, instruc-
tions. £19°95.
Post 30p.

BELCO AF-SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Sine 18-200,000 Hz; B8quare 18:50,000 Hz
Output max. + 10 dB e ——
(10 K ohms). Opera- 4
tion Interna] batteries. ;
Attractive 2-tone case
7Hn. X Sin. X 2ln. [}

Price 217.50 £

Carr. 17p. i

Cl-5 PULSE
OSCILLOSCOPE
For display of pulsed and
perlodlc waveforms in elec-
tronic _circuits. VERT.
AMP. Bandwidth 10MHz.
Sensitivity at 100KHz
VRMS8/mm. .1-25; HOR.
AMP. Bandwidth 500KHz.
Sensititivy at 100KHz,
V RMS8/mm. .3-25; Prese'. 3

triggered aweep

3.000ueec.; free running 20~200 QUvhaz in nine
ranges. Calibrator pips. 220 x 360 X 430mm.
116-230V. A.C. operation. £39-00. Carr. pald.

TO-3 PORTABLE OSCILLOSCOPE
3in. TUBE

Y amp. Bensitivity. .iv
p-p/CM. Bandwidth 1.5 cpe
—1.5 MHZ. Ioput imp.
2 meg £1. 26 PF. X amp
sensltivity., -9v  p-p/CM.
bandwidth 1.5 cps—800
KHZ. Input imp. 2 meg 03
20 PF. Time base, b ranges
i0 ops—300 KHZ. Byn-
chronization. JInternalfes-
ternal. Illuminated scale.
140 x 2156 x 330'mm. Welght lﬂlbn 220/240 V.
A.C. Bupplied brand new with handbook
£4750. Carr. 50p.

RUSSIAN CI-16 DOUBLE BEAM
OSCILLOSCOPE

5 mc/s Pass Band. Separate
Y1 and Y2 amplifiers. Rec.
tangular 5in. x 4in. C.R.T.
Calibrated triggered sweep
trom -2 y/sec. to 100 milll-sec.
per cm. Free running time
base 50 c/s-1 mc/s. Bullt-in
time base calibrator and
amplitude calibrator. Bup-
plied complete Wwith all
accessories and  instruction
manual. $87 Carr. paid.

MODEL AT20I
DECADE
ATTENUATOR

Frequency range:
0-200K Hz. £
Attenuator: 0-111db., 1
0-1db. step.
Impedance 600 ohma.
Max. Input - power
30dbm.

Blze 180 x 90 X 5Omm. £12-50. Post 37p.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 cps to 200 ke/s. on 4 bands. Bquare
20 cps to 30 kefs.
Output impedance
5,000 ohms, 200/
250 v. A.C. operas
tion. SBupplied brand
new and guarans
teed with instruc-
tion manual and
leads, £17-50-
Carr. 37p.

230v/240v SMITHS

SYNCHRONOUS

GEARED MOTORS
Built-in gearbox. Al brand
new and boxed. 30 RPH CW;
2 RPH CW; 20 RPH CW;
2 RPH ACW; 30 RRH CW.

50p each. Post 12p.

Brand new. 3 sets of changeover
contacts &t 5 amp rating. 50p each.
Post 10p (100 lota £40). Quantitles
available.

MODEL TE-I§
GRID DIP METER
Transistorised. Operates as Grid
Dip, Osciilator, Absorption Wave
Meter and Osclllating Detector

Frequency range 440Kc/s—
280Mc/s in 6 colls. 500uA Meter.
9V. battery operation. Blze
180 x 80 X 40mm.

£15°00. Post 20p.

“YAMABISHI” VARIABLE
VOLTAGE TRANSFORMERS

Excellent quality at low cost. All models—Input
230v. 50/60 c/s. Variable output 0-260v.

MODEL $-260

GENERAL i
PURPOSE 4 “&‘”\
BENCH
MO UNTING
1Amp .. &7
2-5 Amp £8-0.
§ Amp £11-75
8 Amp .. £1590
10 Amp .. £22-50
12 Amp £23-60
20 Amp 9-
25 Amp £58-00
40 Amp .. £82-50
MODEL
S-2608
Panel Mounting.
1 Amp £7:00
2:5 Amp £8-056

Carriage and
Packing Extra

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully shrouded.

80 W 2210 P. & P.18p
oW 2270 P. & P. 18p
300 W 2380 P. & P.23p
500 W 2525 P. & P.33p

1000 W £27-850 P. & P. 38p
1500 w 21020 P. & P, 43p
2250 W 817-25 P. & P.50p
5000 W 23500 P. & P.£1

MCA. 220 AUTO-
MATIC VOLTAGE
STABILISER

Ioput 88-125 VAC or 176-
250VAC. Output 120VAC
or 240VAC. 200VA reting.
£11.97. Carr. 50p.

wwWw.americanradiohistorv.com
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WE ARE
APPOINTED
STOCKISTS
AT ALL
BRANCHES
HIGH QUALITY
CONSTRUCTION KITS
AF20 Mono Transistor Amplifier £4-80
AF30  Mono Transistor Pre-Amplifier £2-1
AF310 Mono Amplifier (for Stereo use
two) £5-81
AT3 Automatic Light Control £2-58
AT30  Photo Cell 8witehing Unit £5-70
AT30 400 Watt Triac Light Dimmer
Speed Control £4:80
AT35 1.300 Watt Triac Light Dimmer
Speed Control £5-70
AT38 2,200 Watt Triac Light Dimmer
Bpeed Control o
AT60  Psychedelic Light Control, Single
Channel
AT65  Psychedelic Light Control, 3
Channel £14-55
HF61  Medium Wave Transistor Radio £3-33
HFs85 F.M. Transistor Transmitter £2-70
HF75  F.M. Transistor Receiver ‘8
HF310 PF.M. Tuner Unit £1581
HF325 De-Luxe F.M. Tuner Unit £24-12
HF330 Btereo Decoder for use with
HF310 or HF325 £9-96
HF395 Aerial Amplifier for AM/FM
Bands I, 1T and III 7
GP310 Stereo Pre-Amp to use with 2,
AF310 £21:27
GUS330 Tremolo Unit for guitars, ete. £7 50
NT10 Power Bupply 100 m/a 9V Stab,
12V Unstab £6:15
KT300 Professional Stabilized Power
Supply 2 x 30 V, 2.2 amp. £12-51
NT305 Tranaistor Comerter 12/15V, AC/D¢:
to 6V, 7.6V, or 4V DC £4:50
NT310 Power Bupply 240V ACto 2 x 18\
DC at 2 amps.
NT315 Power Sup])lv 240V AC to 4.5—
15V DC, 500 m £9-57
Postand Packma 15p per kit
Complete with comprehensive, easy to follow
instructions and covered by full guarantee.

RP.214 REGULATED P.S.U.

Bolld state. Variable output 0-24V DC up
to 1 amp. Dual scale meter to monitor

voltage and current.
Input 220/240V AC.
Size 185 X 85 X
105mm. £8-97
Post 25p.

. PS.2200REGULATEDP.S.U.

8olid state. Variable output
5-20 volt D.C. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240 V.
A.C. Size 74" x 53" x 31".
£19-95. Post 26p.

PS.1000B REGULATED P.S.U.

Bolid state. QOutput 6-
90rl12 V. DC. up to
3 amps. Meter to
monitor current. In-
put 220/240 V. A.C.
Bize 47 x 31" x 6}
£11:87. Post 25p.

240° WIDE ANGLE
ImA METERS
MW1-6 60mm. square £387
MW1-8 80mm. square £4-97
Post extra.

POWER RHEOSTATS

High quality ceramic construc-
tion.
vitreous enamel. Heavy duty

Windings embedded in |

371 CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL AUTHORITIES, etc.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

50 0-50uA x £3 85

TYPE SW.100 100 x 80mm

[=1=1=F=T-7-}

TYPE $D.830 82

g iz 100uA ... £3-95 B g1~ weamen
100~ 0 IOOuA £3-90
f 500uA ...... £3-70
£3-60

TYPE MR.85P 4iin. x 4%in. fronts.

‘90
.90
-9
-9
-90
‘80
90
§ Meter ImA £3-90
VU Meter .... £4-
1amp. A. C.e
5 amp. A.C.

£3-90
£3-90
20 amp. A.C.* £3-90
30 amp. A.C.* £3-90

10 amp. AC‘

23in. square fronts.

10V. D.C..... £2:50
20V.D.C..... £2:50
50v. D.C. ... £2-50
300vV. D.C. .. £2:50
16V.AC..... £2-60
300V. AC. .. £260
B Meter ImA . £2-60
VU Meter ... £3-80
1 amp. A.C.* £2-50
5 amp. A.C.* £2:50
10 amp. A.C.* £2-50
20 amp. A.C.* £2'50
30 amp. A.C.* £250

-10
Y 1 19
B N -10
1 -10
‘10
10
10 TYPE MR.52P
10 ] sowa .o £3-50
10 50-0-50ud .. £3-05
i 8 100uA ...... £3:00
.50 100-0-100uA £285
500uA ... ... £2:85
1mA . ....... £2-50
SmA .. . £2:50
....... 10mA ...... £2'50
AAAAA S50mA ...... £2'50
100mA ...... £2-50
500mA ...... £250
1 amp . £2-50
bamp. ...... £2:'50
TYPE MR.65P
£3-70
£3-15
£315
....... ‘80 | 500mA £3-10
50-0-50uA £2-80 1amp. .. £g' 5
100pA ... . s . ° i
ua 25 | Tole 20
5V. D.C. £2-60
10V.D.C. . £2-60
20V. D.C. . £2-60
50V. D.cé.... . £2:60
300V, D.C... 100mA £2-60
15V. AC.. . 300mA £2-60
300V. AC.. . 1 amp. £2:60
VU Meter .. 5 amp. . £2-60
“SEW" EDGWISE METERS 20amp. . £5-60
TYPE P.E.70 o aar. mnn 22180
5V.DC. .... £2-60

3gin. x 3}in. fronts

£
8 Meter 1mA £2-

COOO0O00COONO000OOO0Q0

VU Meter ... £3-
50mA A.C.*.. £2
100mA . £2
200mA . £2
500mA . £2
1 amp. A.C.*+ £2-
5 amp. A.C.* £2-
10 amp. A.C.*+ £2
20 amp. A.C.* £2
30 amp. A.C.* £2

sk MOVING IRON-—
ALL OTHERS MOVING COIL
Please add postage

Available in the following ranges:—
50uA £6:90 10V D.C

“SEW" EDUCATIONAL METERS

TYPE ED.107

Size overall 100mm X
90mm X 108mm.

A new range of high
quality moving coil
instruments ideal for
school experiments and
other bench applica-
tions. 3in. mirror acale.
The meter movement ls

easily accessible to demonstrate internal working.

20V D.C.
50V D.C.
300V D.C.
Dual range
500mA/5AD.C. £7-00
BV/50V. D.C. £7:00

r— N

TYPE MR. 38P 1 21/32in. square tronts.

500V. A.C. .. £2-30
8 Meter 1mA
VU Meter ...

TYPE MR.45P 2in. square froats.
...... £2-70 5amp. ...... £240
50uA £2-85 W0V.DC..... £2-40
...... £2-60 | 20V. D.C £2-40
100-0-100pa  £250 50V. D.C. £2-40
oo, £2:50 300V. D.C £2-40
...... £2:45 I5V. D.C. .. £240
£2-40 | 300V. D.C. £2:40
....... £2-40 A
2-40
...... £2-40
..... £2-40
£240
...... ‘40 £2-40
....... £2-40 30 amp. AC.* £2-40

50HA ..
50-0-50uA

100-0— 100u.A £3-00
Ot 2 £2-

“SEW” BAKELITE PANEL METERS
TYPE MR.65 3lin. square fronts.

lamp. ...... £2-60
5 amp. .. . £2-60
15 amp. .... £26

30 amp. .... £2:80
50 amp. .... £2-80
sv. D.C. .... £2:80
10V.D.C..... 2280
20V. D.C. .. £2-60
50V. D.C. .. £2:60
150V. D.C. .. £2:60

300V. D.C. .. £2-00
30V. AC* ..
50V. A.C* ..

500mA A.C.*
1 amp. A.C.*
5 amp. A.C.*
10 amp. A.C.*
20 amp. A.C.*
30 amp. A.C.*
50 amp. A.C.*
VU Meter ...
80 mV D.C. ..
100mV D.C...

TYPE $.80 80mm Square Froats

£3-50 100-0-100uA £3 30

. £3-40
£3-40 . '
300vV. D.C. .. £3-00
1 amp. D.C... £3-00
5 amp. D.C... £3-00
300V. AC. .. £3-00
VU Meter .... £3-70

brush wiper, Ci rating.
Wide range available ex-stock.
8ingle hole fixing, }in. dia.
shafta. Bulk quantities available.

25 WATT. 10/25/560/100/250/500/1000 ohms. 85p.
P. &« P. 10p.

50 WATT.

10/ r‘5/50/ 100 ’2')0/500/1000/‘2500 or
10,

5000 ohms. £1-35. P.

100 WATT.

2]
1/5/ l[) 25/50/100[250/500 1000 or

2500 ohmus. £1-95. P

Send SAE for new
8 page list of
Semi Conductors
and Valves

o mw.

2 channel
300 mW,

3 channel

1 watt,

Battery operation. Volume and squelch

controls. Call button and press to talk OUR
biutton. Telescopic aerial. Complete with
carrying cases, PRICE

Note: Licence required in U.K.

£24-9 ’Siii'mp.
£52:50 ;gLCEOp.
£71-2 ;2; sop. | 2

Bolid state.
420 KHz and 55 to 30 MHz. Illumin-
ated slide rule dial. Bandspread. Aerial
tuning. BFO, AVC, ANL,
AM/CW 88 B. Integrated speaker and
phone socket. 220/240 v. A.C. or 12 v,
Bize 326 X
Complete with instructions and circuit.

SKYWO0OD CXx203
RECEIVER

5 bands covering 200-
~8'" meter.

266 x 150 mm,

Carr.
50p

£32-50

TRIO 9R59DS
RECEIVER

[
[
.
2

4 bands covering 550 ke/s to 30 c/s
continuous and electrical bandspread
ou 10, 15, 20, 40 and 80 metres. 8 valve
plus 7 dmde circuit. 4/8 ohm output
and phone jack. NSB-CW. ANL.
Variable BFO. 8 meter. Sep. band-
spread dial. IF frequency 445 ke/s.
audio output 1.5w. Variable RF and

AF gain controls 115250 v. A.C.
Size: 7in. X 13in. X 10in. with instrue-
tion manual.

OUR £49.50 Carr.
PRICE Paid.
FULL TRIO RANGE STOCKED.

ALL PRICES
ARE EXCLUSIVE
OF 10% VAT

4 Bands covering 550 kc/s-30 mc/s
B.F.0. Built-in Speaker 220/240 v.

UNR 30 RECEIVER

Brand new witl instructions.

OUR
PRICE

£15:75

4 Bands covering 550 ke/s-30 mc/s.
FET, 8 Meter. Variable BFO for 88B.
Buiit-in Speaker, Bandspread, Sensi-
tivity Control.
12 v. D.C.
Brand new with instructions.

OUR
PRICE

waLamericanradiohistons.com

UR-1A RECEIVER

220/240 v.
12%in.

£25-00

X 4fin.

LAFAYETTE HA-600
RECEIVER

General coverage 160-400 kefs. 550 ke/a-
30 mefs. FET front end, 2 mech. filters,
product detector, variable B.F.0.,
noige limiter, 8 Meter Bandapread.
RF Gain. 15In. x 9fin. X 84in. I8 Ib.

220/240 v. A.C. or 12 v. D.C. Brand
new with instructions.

OUR £50.00 Carr.
PRICE 50p

I ALSO SEE i

FOLLOWING PAGES
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EMI LOUDSPEAKERS

Model 350. 13in. X 8in.
with single t weeter/cross-
over. 20-20,000 Hz.
16 watt RM8. Available
8 or 15 ohms. £7-25
each. P. & P. 37p.
Model 450. 13in. x 8in.
with  twin  tweeters/
crossover, 55-13,000 Hz.
8 watts RMS. Avaliable
8 or 15 ohms. £3-62
each. P. & P, 25p.

SPECIAL OFFER!
STEREO
SPEAKERS

Matched pair of
bookshelf spea-
kers. Dec luxe
teak  veneered
finish. Size 144in.
X ®in. X 7iin.
8 ohms. 8 watte

SH628 STEREO
HEADPHONES

L RE= Outstanding
value. Soft ear-
pads, adjustable
headband. 8-16
ohmsa. 20-
20,000 Hz. Com-
plete with lead
and stereo plug.

P.&P.
30p

P

£1-87

OUR
PRICE

LIGER LHO2S STEREO
HEADPHONES

Lightweight head-
phones with padded
earpieces. 4-16 ohma.
20-20,000 Hz. Com-
plete with 6ft cord

\ and plug,
OUR P. &P

price  £1°95D 30p

RMS. 1t§ w&ms

wn.h DIN lead.
UR Carr.
gRICE £12 95 5a[r)rp

HA-10 STEREO
HEADPHONE AMPLIFIER

All silicon
= transistor am-
plifier operates
from inagnetic,

cerami¢ or

tuner inputs

with twin

sterco headph tputs and t

volume controls for each channel.

Operates from 9 v. battery. Inputs
5MU/100MU. Output 60MW.

0R  pE.Q7  PEP

PRICE 20p

MP7 MIXER

PREAMPLIFIER

microphone

inputs each with
individual gain
controls enabl-
ing  complete
mn\mg mcmnes Battery operated.
01° Inputs Mies: 3 x 3mV
50K 2 x SmV 600 ohm. Phono mag.
4mV 50K. Phono ceramic 100mV 1 meg.
Output 250mV 100K

P.&P.

OUR £897 15

PRICE
1021 STEREO
LISTENlNG STATION

For balancing
and gain selec-
tion of loud-
speakers with
additional faci-
lity for stereo
headphone
switching. 2
gain controls, speaker on-off slide
switch, stereo headpbone sockets.
6in. X 4in. x 2}in.

P.&P.

R  £9.95 s

PRICE
FM TUNER CHASSIS

6 TRANSISTOR HIGH QUALITY
TUNER. SIZE ONLY 6in. X 4In. x
24in. 3 LF. stages. Double tuned
discriminator. Ample output to feed
most amplifiers. Operates on ¢ volt
battery. Coverage 88-108 Mc/s. Ready
built ready for use. Fantastic value for

0UR P. & P
e £9°99 7 20p

Stereo Multiplex Adaptor £4-97.

ALL PRICES ARE
EXCLUSIVE
OF 10% V.A.T.

ALSO SEE
PREVIQOUS PAGES

1

“TE1018 DE-LUXE MONO
HIGH IMPEDANCE HEADSET

Sensitive magnetic
headset with soft
9 earpads. Impedance
b 2,600 ohms (d.c. 600
@;' ohme). Frequency
response  200-1000
Hz
OUR

PRICE £2'25

SDHB8V MONO/STEREO
HEADPHONES

Two way stereo/
mono with vol-
ume controls.
Padded head-
hand. 4-16 ohms.
20-18,000 Hz.
Complete  with
lead and stereo
plug.

P. &P,
30p

5 P.&P.
pce £4'9T ",

BHOOt1 HEADSET AND
BOOM MICROPHONE

Moving coil.
Headphone imp.
16 ohms. Mike
imp. 200 ohms.
Ideal for lan-
guage teaching,
communications

etc. Complete
0UR

leads and
plugs.
PRICE £4.9 5

P.&P.

30p

DH.08S Stereo Headphones
De luxe model
with unique 2
way mechanical
units and vol-
ume controls. 8
ohms. 20 -
20,000 Hz, Com-
plete with coil
lead and stereo

jack plug.
0UR P.&P.

PRICE £7 97 30p

4-CHANNEL STEREQ
IIEAIIPIIIINES

TTC G3600
—=8oft vinyl
coveredhcad
cushion and
earphones.
Each ear- |
plece incor-
porates two
2”7  speaker
unite. Fitted
2/4 channel
changeover
switch. Impedance 4-16 ohm. Frequency
response 20-20,000 Hz. Complete with
151t. coiled lead fitted two stereo plugs.

OUR  £Q.Qp P8P

PRICE 30p

EA41 REVERBERATION
AMPLIFIER

Self contained. transistorised, battery
operated. Siruply plug In micropbone,
guitar, etc., and output Into your
amplifier. Vol-

ume control,
depth of rever-
beration control.
Beautiful walnut
cabinet. 73 x 3x

" £7-50

OUR
PRICE

P. & P.
15p

AUDICTRONIC

Audiotronic Products are manufactured exclusively for the Audiotronic Group
of Companies and as a member of the group we are pleased to offer you this
fabulous range of high quality equipment. Made to our own specifications
each ifem provides outstanding performance and reliabliity at a value for

money pricel

CASSETTE
Top Hi-Fi
quality in
library cases
LOW NOISE
Type 25
C60 £1-20 £2:53  £5-99
€90 £1-85 3-862  £8-59
C120 £2:29 £4-48 2£10-63
OME DIOXID
CR60 £3-41  £6-72 £1663
CRY0 £4-63  £9-10 £22:80
TAPE HEAD CLEANER 30p each

P. & P. 15p for 5; 10 and over

post free.
8-TRACK BLANK TAPES
Type 1 5
40M 75p  £3-50 £6 50
80M 890  £4:70  £8:50

P. & P. 5p.; 5 and over post free.

ACR.14 BATTERY/
MAINS CASSETTE
RECORDER

Portable
track mono re-
corder with auto-
matle recording
ievel control.
Built-ln speaker.
Earpiece esocket.
Input for radio
or record player. Fast forward and
rewind. Output 500mW. AC 220/240v.
or 8v. DC operation. Complete with
remote control microphone, mains lead,
earpiece and batteries.

twin

3:,?;[ £10°50 ».c s
SPORTSMAN AM/FM

PORTABLE RADIO
MODEL AR.1000

5 wavebands covering

AM 535-1065KHz. FM
88-107MHz. AIR 108-
135MHz. PB 147-
174MHz. WB 162.6MHz.
Large horizontal siide
dial with logging scale.
Slider  volume and
squelch controls. 7 sec-

tion telescopic aerial for
FM and built-in ferrite bar for AM.
AFC. 3in. speaker. Earpiece socket:
Green lecatherette covered cabinet with
metal side panels. Blze 152 X 79 X
9218mm. Battery/mains operation.

OUR . P.&P.
PRICE £11-50 35p
MULTIBAND

RADIO

AMB 500

5 wavebands cover- i
ing MW 335-1606 K Hz KX
and FM 88-175MHz.
Alltransistor. Battery
or mains operation.
Built in aerial and 8
section telescopic
aerial. Comblete with
batieries, shoulder.
strap and earpicce.

E:E;E £695 P & P 35p

PORTABLE RADIO
AMR-9000 GLOBAL
AM/FM

10 wavebands
covering: AM:
535- 1600 kHz,
150-380

24 MHz, P8B1:
30-50 MHz, PSB2: 148174 MHz,
FM 88-108 MHz, AIR: 108-136 MHz.
Features time zone wap and timing dial.
Large clear scale. Telescopic aerial and
built In sedal. AFC on FM. 6in. X 4in.
speaker and personal earplece. Battery/
mains operation, Size: 345x133X

oUR" P. &P
PRICE £36'0 ' 506

STEREO CASSETTE
DECK ACD.660

A beautliully stvled 4-track stereo deck
with an outstanding specification
offered at a remarkably low price.
Incorporates a liost of features includ-
ing switchable noise filter, normal/
chrome tape selector, twin VU meter,
alider record/playback level controls,
front panel! headphone socket, record-
jug indicator lamp, phono/Din line
input socketa, 3.5 mm. mike input
sockete etc., ete. Frequency response
100-8KHz (100-12KHz Cr02) B8/N
—45dB. Crosstalk —45dB. Reparation
—35dB. Noise limiter —61B at
10KHz. Complete with phono connect-

ing leads.
£3 9,5 P.&P.

OUR
PRICE 50p

IN-CAR EQUIPMENT

ACP. 8
8-TRACK
PLAYER

Attractive
black and ail-
ver finish. 12v.
- neg. earth

= flider controla
for VOlllan Tone and Balance. Chan-
nel selector buuon wnth red pilot lamp.
C

DOLBY ‘B’ NOISE
REDUCTION UNITS

Reduce tape hiss by 3dB at 600Hz.
64B at 1200Hz and 10dB for all fre-
quencies above 3000Hz. Slze 16§ x8”
X 3£%. AC 200/250v.

PROCESS TWO

For use with cassette and tape recorders.
Freq. res. 30Hz—20KHz 4 2dB. Off tape
monltoring. Switchable multiplex filter.
Two Dolby calibration meters. 8/N
better than 70dB. Bupplied with test
cassette or tape as required.

P. &P

0UR

price £34°5 50p
PROCESS FOUR

For use with semi proiessional tape
record Freq. res. 30Hz—20KHz+

2dB. S’N better than 70dB. Full rource
tape momu)rlng RecorleepIay meter-

ing. 8witchable multiplex filter. 8
ouR™ g P. &P
emce £50:00 © 50p

AHP-8A 8-TRACK
STEREO TAPE PLAYER

Incorporates built-in amplifiers giving
24 +2} watte rme output. Push button
track selector, illuminated track indi-
cators, aslider controls for volume,
baiance and tome. Attractive cabinet
with black and silver trim. Output

bm{cts and lxutmctlons

onee £12:50 °

PRICE

ACR 3500 CAR RADIO

Manual tuning of Medjum and Long

wnves, 12v. pos. or neg. earth. Com-
plete with speaker, mounting brackets
and instructions.

P.&P.

el £6.50 50p

PRICE

e, S A0 i
ACRt PUSH BUTTON -
CAR RADIO
f Push button tuniog of one LW and
Ave MW sgtations of your choice.
12v. pos. or neg. earth. Complete
with speaker. mounting brackets
and instructions.
3 P. & P.

£8-95 "¢!

ACA 5SE ELECTRIC
CAR AERIAL

Fully auto-
matic. 12v. DC. Ex-
tends to approx. 40in.
Complete with switch,
all leads and

tions.
P.&P.

UR
gmce £5-9 50p

5 section.

instrue-

8 ohms. AC 220/240v.
OUR

PRICE £17 25 P. & P.50p

AHP-8D 8-TRACK
STEREOQ TAPE DECK

Can be used with most hi-fi amplifiers.
Push button track selector and illus-
trated track indicators. Attractive
cabinet with black and silver trim.
Output level 750mV. AC 220/240v.

OvR £11°95 ¢.se 500

PRICE
AUDIOTRONIC
LA.1700 SYSTEM

17+17 watt ampllfier. Garmrd APT78,
plinth and cover, G800 cartriige, pair
of Wharfdale Linton 2 speakers and all

leads.
£1-50

OUR
PRICE £86-95 Carr. & Ins.

Matching LT1700 AM/FM  Stereo
Tuner £37-50.

STEREO HE

LSH.20 Individual
volume controle.
Stereo mono switeh.
8 ohms 40-
19,000 H:

£3.50. P ‘& P 30p.

ADPHONES

LSH.30 Open back
type. Individual
tone and volume
controls. 8 ohms.
30-20.000 Hz.

£5-50. P. & P. 30p.

LSH.40 Two way

speaker aystem.
nldividual volume
oontmls 8 ohms.
20-20,0

£6-95. P&Psop

LSH.50 Proiessional
Quality Electro-
statio. Complete
with self powered
energlser and con-
trol unit with head-
phone/speaker sel-

ector. 4-32 ohms.
£15.95. P&P 30p.

ol
20-24,000 Hz.

WWW.americanradiohistorv.com

LSH.60 3in apeaker
units. 8 ohms. 20-
20,000 Hz. Com-
plete wnh z:pped
carrying cas

£8-50. P & P 30p.

LQH.400 4-channe
dynamic head-
phones. Each ear-
plece has 4 drive
units. 'Two stereo
jack plugs fitted to
leads.

©l
20-20,000 Hz. ~ " £9.95. P&PGOp
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SAUVE UPTO 33':% 0OR

REGORD DECKS RECORD DECK PACKAGES

SUPER AKAI CASSETT GAINS!

S35 STEREO CASSETTE RECORDER

High quality cassette recorder with hyateresls
synchronous outer-rotor motor. Has pause
control with lock and relector for conven-
tional or Chromium Dioxlde tape. 4 track
record/playback. Volume and tone controls.

NCLAIR PROJECT G
PACKAG

Frequency  reaponse 0.18kHz  (using
CrQ02 tape), dintr;)rtz'c‘m :)::tero ;Ia’.n R%Zlg'
wow and Autter better n 9-2% .
‘hing Akal C888
@ . N Carriage and Packing 75p Complete with pair of matching
2% Z30 Btereo 60/P/Z5 $15-95. Carriage & Packing 50p Complete units with Stereo cartridge Hee erice €06-10.
BP. & P. 3/79» PO g .8.R. n;';DONALD read);lwlred In plinth and cover. OUR P.gP
2 x Z30/Btereo 60/PZ6 $18-00. GARRARD g b
P. & P. 37p. cm Mono 2025 TC/STAHCD . 210-65 PRICE £56'5 50p
2x ZsolstereoPGO/;ZG £20-25, 610/’1"}"1')'1' . gns IIII' ras&oé_ - ng»gg
P. & P. 37p. P25 I1I/M £16-
Transformer for PZ8 £3-65 | 610....... 8P25 I1I/M44-7.... £16-10 ADM MICRUPHUNES AKAI CSBSD STEREO
Actlve Filter Unit £4-45 610/TPD1 £16-90 CASSETTE DECK
Pair of Q16 Bpeakers £10-70 P. & P. 50p. 3 £19-45 Normally £11-80 palr.
Profect go FM Tuner £14-85 710/33'1b o »';h» ¥ Co »e AP;r)/ggggF ..... fggﬁo GUR 4 track record /piny-
5 N 8l Ver. AP78, 7 -85
Sinclair iject 6705 22097, MPGD oo AP762M4:E ; 22685 | pRICE b i
&P.3 . APTE/MA44-T . 26+
AN other Sinclair Products in atock. MPG0/TPD1 . AP76/M55E s256 | £7.50 e £65:30 \
2000 Amplifier £22-95. P. & P. 50p. MP60/TPD2 . AP76/MiSED 83170
3000 Amplifier £28-95. P. & P. 50p. HT?0....... AE76/M7BEJ . £27.85 . OUR P. &P,
2000/3000 Tuner £26-30. P. & P, 50p HT70/G800 . AP76 Module M75-6 . £29-10 | Pair. P. &P, 25p £44'4
Q830 Speaker £14-89. P. & P. 50p HT70/TPD1 ‘AP96 Module M75-6 £33-20 PRICE 50p
ZERO 1008 Module/M £44°15
coﬁ"}?x‘ iy £9-10 | B.S.R. McDONALD )
D1 Kit .. . S.R.
ng Cha,ssl 11-35 210/BCTM .. 22-43 AA6300 AMI FM STEREO
BD1/3AU2/PI A MP80/G800 £16-0 RECEWER
BD2/8AU2/Chassis . . . £22-70 | MP60/TPDL £15-80
BD2/SAU2/Flinth/Cover 228 200 | MO0/ MAd- o . 20+20 watts rms. with imputs for mag-
GARRARD HT70/TPD1/G80 netlc and ceramic cartridge and tape.
1025T 8tereo. : 8217‘2,0?02 o Bass, Treble. Volume and Loudness 7
2025 T/C Stereo d GL75/G800 B controls. quuenc_y range FM 88-108 UUR p.&P
SP2b 1/Acos GPi01 gsgp | GL75/CB00E. 93675 | ot A Reo proe elir iy aPhone PRICE £61'9 5 75
2t III// cos eramxc a X GOODMANS gocke ce b p
: : 511;05/1\475 6 . £13-90 | TDI100/G800 Teak ... CABSSETTE (P. & P. 50p) TAPE/CASSETTE (P. & P. 75p)
"lKKn 'I'nmsn AP $18-00 | TD100/G800 White.. .. C83D Deck .. . . ﬁ%‘% 5 | @X1900D Deck o, £144-50
B LEAK 835/ Speakers .. -50
STEBEU AMP“"E“ gfggg p i{;.;‘; nelcaﬁ&,m-e ................. £43.95 Gxgmn Deck.. :53-30 ﬁnzo%ggmans (P. & P. 5’301:)_"s
a « P 8 GXC40 Recorder g 87-20 AAB5200 wal 3
SLQ“?_ = GA105/GP200 ................ £13-80 GXC40T Deck/Reoel\'er £99:05 | AA5500 3030 watt . .. £78:50
17+17 watts rms. Inputs for magnetle ZERO 100 GA160/GP200 Teak . .£19-50 GX045 Deck .. £78:28 | AA3800 45+45 watt . . £117-50
and crystal phono, tuner, tape etc. | uopa land GA308/GP400 ..... .. ‘23275 | GXC46D Dolby Deck. 283.55
Dual sterco speaker outputs. Head- GA308 (less cartridge). . . .£23-9 GXC46 Recorder e £88-95 STEREO TUNERS (P & P. 509)
phone socket. Full range of controls. GOLDRING GA212/GP400 . ............... 24805 GXC60D Deck. . .. £87-65 ATB50 AM/FM £60-50
gljcﬁ 0.0 P.&P élo ;IQN%E& rtridge) £31-75 gﬁ%ﬂ?ﬂ%‘ﬁ}% Dicll’( s0p) o208\ SE0R0 AM/EH e
. . L12 88 Cal ge) ........ - D) 7
£3 9'9 0 PL15C (Less cartridge) . £44-2 CRBI Deck with amps. .. £65-40 | S-CHANNEL UNIT(P. & P.50p)
PRICE 50p PL41D (Less cartridge). | CRUD Deck . #5360 yntbesi -
PL50 (Less cartridge) ... R81T Recor er)Rece ver -
PHILIPS IC361 AM/FM PLSI (Less cartridge) .. CRB0S8 4 channel Recorder .. £114-25 g&%ﬂe‘ii}f)}: &P 5"9) D
MAINS/PO RTABLE PLA35 (Less cartridge) CRS80DSS 4 channel Recorder £83-85
/ THORENS TAPE (P. & P. 75p) 95 | ‘STEREO HEADPHONES (P. & P. 30p)
RADIO WITH AFC TD160C/Ortoion M15E Super , .£66-95 4000D8 Deck .. .. 259 ASE 11 o - L. 8478
THORENS TD125 AB/11 M1-F Super... £104-25 4000D8 Dust Cover ... £3-95 ASE 20 £7-30
5 coen v, | IR B | pElmsmone e omn | e T g | G4 B
FM, SW1, 8W2 and T . Linton/M44-7 Teak .......... £23-70 X201D Deck . 8108-20 | STEREO RECEIVERS (P &P. 75p)
49 metre  band Llnton/M44-7 White ...... . . £23-90 GX220D Deck £128-95 | AA8030 25-+25 watt 2-50
Fine tunlng of BW GX221D £138-40 | AAB080 40+ 40 watt . 7-50
and Pre set tuning GX280D Deck . £196-50 AAB1008 2x38 or 4)(18 watl 2175 00
« Of three FM stations. GX370 Deck £211-50 | _AAS500 6565 watt . -50

" Bass, treble and
volume/on/off con-
trols. Press button
wnve clmnge Tuning/battery indicator.

Tape/Gram input. FEarplece socket.
AC 110-140v. or 6 x 1.5v. batteries.
8lze 144In. x 9in. x 3#in. approx.
With malns lead and Istructions.
Rec. List Price £89-18.

OUR £39,9 P. & P.
PRICE 50p.

IIIIB3ﬂl1 CASSETTE RADI®

Record/Playback facllities plus slide
rule tuning of AM 535-1620 KHz and
FM 88-108 MHz. Sllder volume controls.
Built in condenser microphone plus

hand/desk . Tele-
acopic aerial. Complete with earpiece,
batteries and instructions. (Tape not

supplied.) (Rec. List price £55-56).
P.&P.
50p

OUR
PRICE

£22:75

Eél STEREQ

10257

1025T. 4 speed autochanger unit Atted
with stereo ceramic cartridge.

OUR £4,9 Carr & Ins.

PRICE 50p

8P25 MK IIL. 4. speed single record

player (tted GP104 stereo ceramic

ouR" Carr & |
ar ns.

price £8°D 50p

ALBANY HOUS
AM 108 SYSTEM

818 watt amplifier, 8P25 or MP60,
plinth and cover, G800 cartridge, pair
of Medway T138 speakers.

o £50:95 .7

PRICE

TRIO
KA 20004 SYSTEM

1616 watt amplifier. 8P26 or MP60
plinth and cover, G800 cartridge, pair
of Denton 2 speakers and all leade.

oue. £67-50

Carr.
£1-25

BSR 8 TRACK BARGAINS

Connecu to most stereo amplifiers
(output 125 mV). Automatic/Manual
programme gelector.

eage £12:70 P4
TD83V (750mV) £15-20 (P. & P. 50p)

BSR 8 TRACK PLAYER CHASSIS

Famous BSR 8 track
chassis as used in Model
TD88 complete with
silver and black
escutcheon
ready to fit into -
cahinet. Qutput =3
126mV. AC .
240v.  Overall

size approx.
185 X215 X 80mm.

OUR £8.95

PRICE

P&P
50p

FERGUSON EXPORT
MODELS )

3408 Stereo

Tuner Amplifier
Covers FM 88-108 MHz. Five push
button tuning scales. 8 + 8 watta rms. In-
puts for stereo ceramic cartridge and
tape, etc. Beparate bass, treble, balance
and volume controls.

orge  £31°50
S

Carr,

PRICE 50p

3416 Stereo

Tape Deck
4 track. 7§, 3%, 1} i.p.s. Stereo/mono
record/play. 7" reels. Inputs for dynamic
mikes, radio, gram. Complete with cover.

0UR £41,95 Carr.

PRICE 75p

LONDON’S LARGEST STOCKS
INCLUDING PRODUCTS BY—

ARMSTRONG
CAMBRIDGE
KEF-LUX-NIKKO
SANSUI-SANYO
SONY-TEAC
TRANSCRIPTORS
TRIO-UHER
YAMAHA

Prices on request or
send S.A.E. for full Discount List
ALL EQUIPMENT IS FULLY
GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

PRICES SUBJECT TO 10% VAT
Order with confidence by Post—but
remember to add 10% VAT to total
value of order including carriage and
packing znd send cash with order.
PLEASE PRINT NAME & ADDRESS
CLEARLY IN CAPITALS.

TELEPHONED
ORDERS ACCEPTED
FROM ACCESS and
BARCLAYCARD
HOLOERS

GW.SMITH&COD(Rao)ITD

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES

CENTRAL LONDON 311, Edgware Road, W.2. Tel:01-2620387
257/8. Tottenham Court Rd, W.1. 382, Edgware Road, W.2. Tel:01-7234194
10, Tottenham Court Rd. W.1. 152/3, Fleet Street, E.C.4. Tel:01-353 2833
27. Tottenham Court Rd, W.1 378, Harrow Road, W.9. Tel:01-286 9533
87, Tottenham Court Rd. W .1 ESSEX
21, Old Compton Street. W 1 86. South Street. Romford.
3 Lisle Street. W C 2 SURREY

. Lisle Street. W.C.2 1046, Whitglft Centre, Croydon.
118 Edgware Road, W.2. Tel:01-7239789 27 . Eden Street. Kingston. Tel: 01-546 7845
193. Edgware Road. W.2. Tel:01-7236211 32, Hill Street, Richmond. Tel:01-948 1441

ALL BRANCHES OPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY

HEAD OFF(CE and MAIL ORDER DEPARTMENT

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE .01-205 3735

Tel:
Tel:
Tel
Tel
Tel
Tel
Tel:

01-5800670
01-6372232
01-636 3715
01-5803739
01-437 9369
01-4378204
01.4379155

Tel: Romford 20218

Tel:01-68) 3027

CREDIT TERMS
FOR PERSONAL
CALLERS {on sales
of £50 and over).

All prices correct at 20773 1, W
subject t0 change withcut notice.
E.& O.E.

wAALamerticanradiohistons.com
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CONCORDE INSTRUMENT
COMPANY

42 CRICKLEWOOD BROADWAY LONDON NW2

who now have franchise agreements with Siemens and Thomson-CSF wish to sell the
following capacitors manufactured by NTK, and resistors manufactured by Erie:

Voltage Quantity Capacitance Dimensions Price Voltage Quantity Capacitance Dimensions Price
D X L (mm) uF D X L (mm)
6V 10,000 2,200 18:0 X 315 9-0p 25V 25,000 100 10-0 x 250 3-0p
11,700 3,300 180 x 400 11:0p 12,500 220 12:5 x 316 5-0p
7,720 4,700 224 x 400 13:0p 50,000 330 12:56 x 3156 56p
10V 20,000 33 63 x 160 2-5p 35,200 470 180 x 315 6-0p
2,500 47 8:0 x 16-0 2:5p 23,650 1,000 180 x 40-0 10-0p
8,000 330 10-0 x 316 2:6p
10V 1,500 470 12:6 x 316 4-5p 35V 37,500 100 125 X 316 3-3p
41,000 1,000 12:6 x 315 5-5p 15,000 220 125 x 315 6-0p
21,000 2,200 18:0 x 400 10-0p 5,800 330 180 X 315 9.0p
20,460 3,300 224 x 400 13-0p 15,000 470 18-0 x 40-0 9-3p
16V 18,000 220 10-0x 31'5  3-3p 15,000 1,000 224 x 400 12-0p
27,500 330 12:56 x 315 5-0p
23,760 470 125 x 31'5 5-6p . . . .
1,500 2200  22:4 % 400 14:0p 2l s I X Sop LR s

Please note that the above prices are for quantities of 1,000. If you require any more than that, please telephone us on
01-452 0161

Erie Resistors

3 WATT 10%

RQ Quantity RQ Quantity RQ Quantity
135 20,983 390 28,000 470 3,550
560 24,000 1K5 4,000
18K 20,000 1M 22,550 S5 2,600
2M7 35,700 3M9 2,600 2m2 2,000
10M 54,750 8AD 5M6 3,000

PRICE: 50p per 100. (Subject to remaining unsold.)

2 WATT 10%

RQ Quantity RQ Quantity RQ Quantity
1K2 1,700 1K5 108,600 2K2 20,650
3K3 3,000 3K9 6,250 4K7 24,200
5K2 4,000 5K6 31,500 8K2 59,150
15K 5,150 18K 3,950 22K 6,000
47K 24,200 100K 2,000 120K 2,000
150K 13,300 330K 2,850 470K 23,400
2M2 48,300 3IM3 550 5M6 3,150
8M2 250 10M 32,450 10AD

PRICE: £1:00 per 100

We also have large stocks of:

BC108 BC109 AD161
AD162 2N3055 AF116
BD116 SN7441 LP1175

PRICES SUBJECT TO QUANTITIES REQUIRED.

Concorde Instrument Company has the exclusive franchise for Scotland with Siemens
covering their complete range of passive components, semiconductors and ferrites. The address
of the Scottish office is:—

CONCORDE INSTRUMENT COMPANY

65 BATH STREET, GLASGOW, G2 2BX, SCOTLAND

Telephone : 041 332 4133/4
Please telephone 01 452 0161 for all enquiries regarding this offer

'ﬂ
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MAGNETIC HEADS P.O.A.

210028 RCA.. 9 TRACK 303462 RCA.............. 7 TRACK
259019 RCA.. 7 TRACK 1216872 TYPE1301.. ..7 TRACK
257124 RCA .. 8 TRACK 5007821 POTTER.. ......7 TRACK
282812 RCA. . 8 TRACK 19467 EPSYLON...... ...8 TRACK
303489 RCA. . 7 TRACK 76815/948 BURROUGHES 9 TRACK
73927 RCA... 7 TRACK 652623DRI 12/101...... 12 TRACK
303464 RCA.............. 7 TRACK L651922 DRI FR3000....16 TRACK
TRANSISTORS & DIODES
2N457 ............ 2N356/0C139 ....25p
2N1545 .. . Get110 ........ 20p
2N1542 .. 2G106/2N7118B .. .43p
2N1557 .. OAG ........... .20p
2N1908 . OA10............. 26p
2N3054 . RASS508AF
2N3055 .. 800PIV .........50p
2N3442 . RAS310AF 1000v Av.
2N3553 .. 1.5a2 for50p
2N5322 . STC Wire ended 400PIV
AC126 ... 1a 4 for 50p
AC127 . IN3193
AC128 . .. IN3194
AF115 ... ... ... IN3255
RCA PHOTOMULTIPLIER C31005B BRIDGE RECTIFIERS
Checked and tested. . ... .. £37.50 1B40KO550v4da.. ... ......... 95p
RECTIFIER STACKS SWITCHES

GEX541B1P2
GEX541B1P1 ..

Edwards High Vacuum "'Speedivac’ model
VSK1B range 25760 torr contact ratings

GEX541D2P1 ..... 250v. 5a. volume 4-2 cu. cm. max. working
GEX541NB1P1F... £6-00 pressure 15lb/sq. in. gauge net weight
GEX541HP3F ... .. £6:00 17,07 xc  skoni s 2.8 6 Pt ovowsnomt e, e« - £6-20
SX751N1B1P1F .. .£6-00 Belling Delay hand reset L415..... .. . £1-10
INTEGRATED CIRCUIT Stackpole min. rocker 125v. 10a. 250v.
MC3544 ... ... ... £110 58 i apii b3 MEPET it Licar s Yl - » 2 20p
MC353G . .. ...£2-00 Tippalite Rocker 12v................. 60p
MC3584AG . .£5-00 Securex 5000 press button 250v, ac..£1-20
s CRA00 DIGITAL COUNTERS
o a2 Veeder Root Zero Reset 6 dig. 110v. dc€4-76
CAz028A ‘ 87p Veeder Root Mech. Reset 4 dig. ...... 50p
CA3038A ‘£21a Hengstler Reset 6 dig. 210Q 24v. ... .£3-50
. Hengstler Reset 6 dig. 110v. Type 400 with
CA3055 .... £1-24 Suppressor . £5-50
CA3085 . T78p  SUPDIESSOT ...
CDA4035AE . .. . £19 RELAYS
CD4017AE  ...... £3-86 Varley Min. 700Q12v............. ...
THYRISTORS Siemens Min. 12/15v... .. .

GE2N1774 200v. 5a.£1-20
CR1-021C 20v.1a. . .25p
CR10-1018 100v.

Magnetic Dev. Type S596E. .
BR Type M51 240v.......... ........

10a............. KEYBOARDS
CR10-02110a. .. d —Special Sale of Limited Quantity
CR10-408 10a.. £1-00 ICT Alpha Verifier................. . £6-00
CR10-05110a. .. .. £100 carr, 50p
CR10-01710a. .. .. £1-00 ICT Numerical .............. ... ... £3-50
BTX-82-300R 300v. carr. 35p
268, pdwmizis . oW £2-00 ICL Alpha Verifier (PN7035130)....£27-50
STC 3/40400v. 3a....50p carr. £1-00
CONNECTORS
McMurdo Red Range. Plug RP24........................... ... ....... 56p
McMurdo Red Range. SKT RS32.... .. 9 ...90p
Eng. Elect. Edge. 36 way 0-2mm.......................... ... £1-00

Sylvania Edge. 48 way O-1mm........... ... " e _pair £1-40
Ultra Gold-plated Contacts. 0-1mm Type 10M 54631263C 38 way....pair £2-00

0 way....pair £1-60
CAPACITORS
Daly Electrolytic 9000 uf 40v. 50p; Wego paper 4uf 400v 60p; Dubilier
Metallised Paper Type 426 100uf 150v. DC 50p; R.I.C. type 1297 1.8uf 440v.
AC 38p. TCC V13 Conol 3.1fuf 1500VDC 50p

Alrmax Type M1/Y3954 (3 biades) Cast
Aluminium alloy impeller & casing (corres-
ponds to current type 3965 74 ) 230v.
1ph 50c 2900rpm Class “A” insulation
425cfm free air weight 94lbs. incl. p.p.
£21-00.

Woods Aerofoil short casing type ‘S
2700rpm  220/250v 1ph 50c 6° plastic
impellerincl. p.p. £11-50,

Woods Aerofoil Code 7.5 280K 200/250v.

MOTORS
GEC fractional 1/12 hp 230/250v 1ph 50c 2850rpm............ £3-50 carr. 67p
E.E. thp 230v.50¢ 1ph 50c.1440rpm comp!ete with cap 80/100uf 275v. . . .£13-00
carr. £1-00
76813-393 Potter Instr. 110v. DC 4amp 0-2hp. Cont. flange mounting precision
tape transport motor (£80value).................. ... ...... ... £25-00 incl. carr.
FANS, CENTRIFUGAL BLOWERS AND P#-ﬂym%
STARTERS @' :
.-

1-0a 1ph 50c¢ 2700rpm 74 impeller 14 ' T
blades incl. p.p. £13-50. P
Service Electric Hi-Velocity Fans, suitable for Gas L

combustion Systems. Steam exhausting, Pneumatic
conveying, Cooling Electionic equipment, Air blast
for Oil burners. Secomak Model 365 (corresponds
to §75) Airblast Fan, 440v 3ph 50c 0-75hp 2850mpm.
continuous 160cfm 12 in w.g. nett weight 44lb
price incl. carr. £41.00. Secomak model 350 250v
1ph 50c 0-166hp, 2800 rpm continuous 50¢fm 2 in.
w.g. net weight 34lbs, price incl. carr. £26-00.

Aijr Controls type VBL4 200/250v 1ph 50¢. 110cfm
free air weight 741bs price incl. p.p. £14-50.

William Allday Alcosa Two Stage Vacuum Pump
Model HSPOB 8hg up to 29 in. mercury rpm 1420.
E.E. 3 phase induction, motor hp cont. 220/250v,
380/440v. £21-00incl. carr.

Gast MFG. Vacuum pump 0522-P702-R26X.
Motor 110/120v. A.C. 1 ph. 60c 1725 rpm. Class E.
Or as compressor 10psi int. of 15 psi cont. £25-00
incl carr,

Where p.p. not advised add 10p per £ handling and post (in UK).
Cash with order. Personal callers welcome. Open Mon-Wed.
9.30-5.00 Fri.-Sat. 9.30-5.00. Free Car Park adjacent.

PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE
126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL

WW-—108 FOR FURTHER DETAILS

TRANSFORMERS

MAINS ISOLATING SERIES
Primary 200-250 Voits  Secondary 240 Volts Centre
Tapped (120V) and Earth Shielded
ALSO AVAILABLE WITH 15/120Y SECONDARY WINDING

Ref. VA Weight
. {Watts) b oz
7 20

Size cm.

cococormN®—

PLEASE NOTE
NEW ADDRESS

AS BELOW

2533 vnoay
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XXXXXXX XXX

PN—————
——N-oNommo

PR ADULOOS
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31-1 x35-6x17-1 9627
440V 300VA ISOLATOR, Primary 440V Secandary 240V, Centre Tapped
Screened and Shrouded, £€10-37. P & P 67p.

AUTO SERIES (NOT ISOLATED)

VA Weight Auto Taps
(watts) 1b oz
20 1 0-115-210-240
14 0-115-210-240
0-115-200-220-240

|
3
6
12
16
28
40 d 9 d "
45 . . i "
TOTALLY ENCLOSED 15V AUTO TRANSFORMERS
1153V 500 Watt totally enclosed auto transformer, complete with mains lead
and two | 15V outlet sockets, £8-63. P & P &7p
Also available a 20 Watt version. £1-84, P & P 22p.
LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
mps. Weight Size cm. Secondary Windings P& P
o 14

ib
0-12V at 0-25A x2
0-12V ar 0-5A x2

T N A
ChAONOOW
XXXXXXXX

~ 9N
DoraNOR<
[-Y-T™

&

«»

~

X

CRNWEOWARALONN
N=aNDWOrOA—
Wit OB O8N =

0-12V at ISA x2
0-12V at 30A x2
30 VOLT RANGE
Secondary Taps
0-12-15-20-24-30V
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0-24-30-40-48-60V

>
3
o
P

WNW OO M
uguﬂuoc

CorAWN—~ NONuwANN—~

crawn—O
LY== T-Y-P-¥¢ ]
Qw—~_o0®

T LA GO

EQUI ENT TRANSFORMER
REF 238 PRI 0240 SCREEN SEC 3-0 3V RMS at 200mA SIZE CM 2-8 x 2:6 x 2:0
WEIGHT 20z £1-08 P & P t0p.

LEAD ACID BATTERY CHARGER TYPES
PRIMARY 200-250 VOLT FORCHARGING6ORi2VOLT BATTERIES
Amps.  Weight Size cm.

b oz

XXXy XXX

[ 70
3 02
5 02
I3 8.9
14 13-:3x10-8x1
All ratings are continuous. Standard construction : open with solder
tags and wax impregnation. Enclosed styles to order.

TRANSISTORS
TO MANUFACTURERS’ FULL 'SPECIFICATIONS
FOR EXAMPLE

2N 3055 68p each
with mica and bushes

% Quantity prices on application
Also stocked: SEMICONDUCTORS ® VALVES
AVOMETERS e ELECTROSIL RESISTORS

PLEASE ADD 10% FORV.A.T.
Carriage via B.R.S.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST.

units do not in-

0x 60
0x 8-3 Please note, these
9x 8-3 i
2 O‘f clude rectifier.

5%

BC107/108/109 10p each AD 161/162 60p pair

with mica and bushes

WW—109 FOR FURTHER DETAILS
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ART ELECTRONICS

This is our Bailey/Burrows Stereo pre-amp front end. We think it is
the best engineered kit of the best pre-amp circuit available, and
there is a back end/tone control unit of similar advanced design to
go with it which is only 15" deep so it fits almost anywhere, but of
course it's at its best in a Hart universal amplifier metalwork with
a couple of Hart Bailey 30 watt power amps to keep it company.

{1 That's a recipe for real Hi-Fi with electronics you’ll be too proud to

cover up.

Also a delight to the connoisseur are our printed circuits and
components for the Stuart tape circuits.

This is a most useful high quality circuit with the record, replay and
bias functions on separate boards thus giving considerable versatility
of use. For instance a stereo replay channel can be built for £6 for single
speed use without external components or a switch may be added
for muitispeed operation.

Stuart reprints all three articles under one cover.
Price 30p. No V.A.T.

WE ARE SUPPLYING

Printed Circuit Boards, Components and
Kits for the

D. 0O'N. WADDINGTON
DIGITAL MULTIMETER

This most interesting project fulfils the

long-felt want for a Digital Multimeter
with the added bonus of counter/timer
functions, all at a price which makes it
extremely attractive to the amateur,

educational or commercial user.
Please send 9’ x 4’ SAE for full details:

Penylan Mill, Oswestry, Salop.

Personal callers are always welcome, but please note we are closed all day Saturday

ATTENTION!

PLESSEY RADAR MARK V and MARK VI
DISPLAY UNITS

The following brand new P.W. Boards are available at a fraction of their original cost.
OUR SPECIAL PRICE £15.00 each

Part No. Part No.
12305/A 12292/A
12346/A 12458/A
12439/A 12344/A
12459/A 12034/A
12447/A 12336/A
12235/A 12412/A
419-1-00647 12345/A
12100/A 12353/A
12962/A 12963/A
12436/A 12098/A
12184/A 12341/A
12187/A 12968/A

Part No. Part No.
687/1/00925/001 12048/A
12065/A 12047/A
12327/A 12551/NP/C EXT. Stalk
17126/A 12378/A
12961/A 12343/A
12482/A 12326/A
12970/A 687/1/01291
12972/A 12422/A
12338/A 12281/A
12339/A META for MK VII
12487/A 687/1/00678
12325/A 687/1/00070

BROADFIELDS & MAYCO DISPOSALS,
21, LODGE LANE, N. FINCHLEY, LONDON, N12, 8JG, ENGLAND
Telephone: 01-445 2713 and 01-445 0749

WW—11Z FOR FURTHER DETAILS
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C.T.

ELEGTRONIC

267 ACTON LANE, LONDON W4
5DG

01-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

Manufacturer

EMI 9524H
Teletronix 551
Teietronix 53/54B
Teietronix 53/54E
Croydon Precision
Instruments KBI

Muirhead 2i-A
Emouzy

E.l.L. 22B
Marconi Mod. 12
Cawkell S.0.l1.
Teletronix 551
Teiletronix D, G
Teletronix 536
Teietronix 661
Eddystone
Marconi TF | 100
Marconi TF428C
Marconi TF899
Marconi TF887A
Marconi
Marconi TFI374
Pye

Yy

Advance MG5-40
Marconi TF894
Cossor RIOSADS

. Teletronic 545
H.P. 614A
Cohn
Marconi TFI272
Solartron JMI1067
Solartron LM903
Cossor R10% AB5 Mk. 3
Marconi TFI44G
Cambridge
Teletronix B, G, D, H
Advance PM48
E.M.l. WMI6
Baird & Tatlock
Sullivan
Cambridge L358113
Teletronix 107
Avo FPSK
Marconi TFI041
Sony PV-120VE

Marconi TF928
Sofartron CD{220
Solartron OSI103

Ediswan R666
Marconi TF1 165
Sanders L026
B.P.L. LCI100-C
Roband V50/50
A.P.T. 2445
Muirhead D-729
Farnell TSVI12/2
Airmec 252
Marconi TFI30
Honeywell IK100
Jerrold 900A
Advance DI!/D
EM

Wayne Kerr M2l
EM.I.

Yibro-Meter Corp. PBA-I/A

This is just a sample list of Test Equipment available. We have hundreds of other items availabl
Enquiries welcome. Please telephone 01-994-6275.

TEST EQUIPMENT

Tybe

Photomultiplier. . ............. ... .. ... ... ...
Oscilloscope and B+ G Plug-in ..

lTug-in ... ¢4 ckdds Do s necpams

Plug-in .

Kelvin Bridge Ohmeter ...................... £60
Bridge Supply and Indicator. £120
Varley/Wheatstone/Murray Bridge ...... £40
Electronic Multimeter ................ £15
Micouac Electronic Testmeter ............. £i8
AM/FM Signal Generator 35kHz-18.3MHz .. £65
Storage Oscilloscope ... ................. . from £75
Oscilloscope and 2 x G Plug-in ... .................. £300
Plug-inunits .................. ea £25
X-Y Oscilloscope and 2 x BPlug-in . .................. £300
Sampling scope and 5TAl + 4SI Plug-in .. £450
Receiver 500-1000MHz ............ £2715
Sensitive Valve Voltmeter. . £28
Valve Voltohmeter ........ £18
Valve Millivoltmeter. . ST e IS § £12
Valve Voltohmeter .................. ........... ..., £12
H.F. Absorption Wattmeter 52 ohm IW/70 ohm 25W.. £i2
Precision Crystal Calibrator £30
Scalamp Galvo ................ £20
5V 40A Stabilized Power Pack £70
Audio Tester ddus a.iisasandiston,us. £50
25W Transmitter ....... . £60
Oscilloscope and G Plug-in........ £225
UHF Sig. Generator 750-2100MHz .... £85
D.C. Voltage Standard 10pV-1000V 6 decade .......... £525
Transistor Test Set ........................... .. £24
Precision RMS Millivoltmeter 3mV-300V . . .. £52
AC Converter-VYoltmeter ................. £50
ReCEIVEP gnrmm b 5 cut s b mwlbthot Wb T 0048 Mo e £50
Standard Sig. Gen. 85kHz-25MHz ... .. £35
Spot Galvo 430 ohm ;i aiadehs s s 22 cabdse sh bsinn . £18
[Hn308 ~—pr oo oo g e £27
Stabilised Power Pack I5-30V3A .................... £23
Oscilloscope and 7/6 Diff. Amp............. £i40
0.1% Wheatstone Bridge ... ........... ... £50
Standard Mica Capacitor Imfd. 4 decade . . £15
Decade Bridge .......................... £58
Square Wave Generator ..................... £18
Oscilloscope Camera with Polaroid Attachment . . . £120

Valve Voltmeter ............ovuiiiiiiiinini.. .. £30
Broadcast Standard Videotape Recorder, 2in. tape; 625

line CCIR, 2 Audio Channels ...... g £650
FM Deviation Meter 20-100MHz . .. £28
Oscilloscope and CX 1258 Diff. Plug- £150

LF Decade Oscillator .G1-1 1kHz 0.009-10V 4 phase and
SQUAre Wave OUTPUTS .. .........uuuuennnnnnnnnn. .. £85

L.F. Oscillator .I5Hz-SkHz ....................,..... £20
Electronic Counter 7 digit IMHz .. £35
Lab. Magnetic Amplifier ........... ... ... ... ........ £40
Coil Comparator ApuH-100mH ...................... £55
Stabilised Power Supply 0-500V S00mA .......... £50
Twin Stabilised Power Supply 0-100V 250mA £38
Phasemeterand PS.U.............. ... ... £80
Transistor P.S.U. 0-12V 2A Metered....... n £10
A.F. Signal Generator 30-300kHz bal.funbal. .... £28
Vacuum Tube Voltmeter.................... £30
D.C. Reference Standard...............

UHF/VHF Sweep Freq. Generator
R.F. Signal Generator
14in. TV Monitor ......
AF VOItMeter: wu smassr {pesenida s By =syi- e 4 10t e 2]

(-3

Cossor 1035, D.B.

Solartron ADSS7.
Sotartron CD513.2.
Solartron CD523 §.2.
Solartron CDé643.
Solartron CD643.2.
Solartron CD711S.2.

All prices and details
warehouse.

LOW-COST OSCILLOSCOPES

Cossor 1049 Mk. 3A. D.B.
Cossor 1049 Mk. 4. D.

E.M.l. WM2.
WM3B.
B. WM7.
WNS8.
WMI6,
WMI8.
WM26.

on application phone 01-994-6275. Inspection welcome—call at

STABILISED D.C. POWER PACKS

FARNELL IR 24/10 24V. [0 Am

................................ £40

STE 234 30V. IA. + 10V.2A. ....... ... £38
COUTANT ED 200/12/12 5-30V. 2A. Dual supply . £45
ES 500/26 6-30V.5A.............. .. £35

HTD 60/150/150 Dual supply ... £35
............................................. £20

A.P.T. SCV 32 FI I150V. A.

(Brand New)

COMMUNICATIONS EQUIPMENT

POCKET V.H.F. FM. RADIOTELEPHONE
Corror Type CC2/8 Mk. 2.
Fully transistorised transmitter/receiver available in two versions:—

Low band; Freq. range 71.5-104MHz, R.F. Qutput 500mW.
Complete with { wave whip aerial, combined microphone/loudspeaker
and 13.3V. rechargeable nickel-cadmium DEAC battery.

Price £715 4 v.a.t.
U.H.F. 2 watt FIXED RADIO LINK. 24V. dc./240V. ac. F.M.
TRANSMITTER/Type CC RTX 4A Mk. |
R.F. Qutput 2W at 450-470MHz.

RECEIVER/Type CCRR4A Mk. i Price £80.00 per unit
Full Technical and operating data available. Prices and details on request.
Mains Power Pack jor the above £12.00 each

I 4+ | CARRIER EQUIPMENTS. Cossor Type CC M2A.
Solid state multiplex installations designed for U.H.F. radio systems
enabling 2 speech channels each with out of band signalling, if required
or the equivalent in telemetry information, to be transmitted simul-
taneously over a radio system. Prices and details on request.
V.H.F. RADIOTELEPHONE BASE STATION. Cossor Type
CC 603 Transmitter. Simplex or duplex operation, local or remotec
control with talk through facilities, using double sideband a.m. modula-
tion.
Low-band 71.5-104MHz. or High-band 156-174MHz. versions available.
RF. Qutput power 25W. into 50 Ohms. i
24V. dc. operation. Prices and detaiis on request
OPTIONAL POWER SUPPLY Type CC [0} for type CC603 base
station P.O.A.
SELECTIVE CALL SYSTEM. Coder Type CC 505/50 (50 way) or
CC 505/i00 (100 way). The Cossor selective call system may be used
with any communication system where a base station is required to
call any one or all of 2 number of sub-stations. Both versions available,
all new and in original packing.
50 way £65 + v.a.t.
100 way £80 -+ v.a.t.

Price:

DECODERS £I5 ea.
DEAC RECHARGEABLE BATTERY CASSETTES 13.4V (nom.)
type B/SA 80351/108. Heavy duty encapsulated DEAC supply.
Size 34 +24+ I4in. Price £5 + v.a.t.
8-WAY BATTERY CHARGER Type CC 999. Charges up to 8
of the above battery cassettes. Price £25 + v.a.t.
12-WAY BATTERY CHARGER Type CC 999. Charges up to 12
of 13.4V. DEAC batteries. Metered battery condition check.

Price £35 + v.a.t.

MICROPHONES

S. G. Brown Stick Microphone and Stand. Push-to-talk button. 300S2. £5
complete.
S. G. Brown Hand-held with push-to-talk button. £8 each.

SPECIAL OFFERS

BRIDGE RECTIFIER. 6A. |00V. Motorola MDA952-2 65p.

POWER SUPPLY. 12V. 6.5A. Stabilised Power Supply. Contains
18.5V. 8.5A. sec’ Transformer, 4 x 4000uF 25V. Mullard capacitors,
2 x 2N3055 on 2 Redpoint heatsinks, 12A., 120V. Bridge rectifier,
stabilised p.c.b. { circuit diagram. The parts alone are worth the
asking price of £13 each inc. carriage.

Send s.a.e, for free circuit diagram.

ELECTRONIC COMPONENTS

BARGAIN COMPONENT PACKS

v

ack

Z

N—OovoNcuaAWwN—F

500 Carbon resistors, §, 4, I, 2 watt.
100 Electrolytic Condensers.
250 Ceramic, Polystyrene, Silver Mica, etc., Condensers.
250 Polyester, Polycarbonate, Paper, etc., Condensers.
25 Potentiometers, assorted,
250 High-stab. 1%, 2%, 5% resistors.
50 Assorted Tagstrips.
ilb Assorted nuts, bolts, washers. spacers, etc.
25 Assorted switches, rotary, lever, micro, toggle, etc.
50 Preset Potentiometers.
Trial mixed component pack £1I.
Jumbo mixed pack £5.
ALL COMPONENTS NEW AND UNUSED
£l + 25p p.p. per pack, £5 for 5 packs p/free.

NOW OPEN:

AUDIO ACCESSORY SHOP
17 TURNHAM GREEN TERRACE, W.4.
HEADPHONES, MICROPHONES, SPEAKERS, etc., etc.

WAREHOUSE
20-24 BEAUMONT ROAD, W4,
SURPLUS COMPONENTS, TEST EQUIPMENT, etc., etc.

wwWwW.americanradiohistorn.com
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DRILL CONTROLLER
New 1kW model.
Electronically changes speed
from approximately 10 revs.
to maximum. Full power at ali
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instruc-
tions £1-65, plus 13p post and
insurance. Made up model also
available £2-48 plue 13p p. &
MIGHTY MIDGET
ProbLably the finest possible radio, as described in Practical
Wireless, January 73. All electronic parts £2°20 post pald.

GOOD COMPANION 1.C. VERSION

We can now offer these again in 1.C.
version using Ferranti ZN414 and
Mullard AF Module 1172. Cabinet
size approx. 1lin. wide x 8in. high
% 38in. deep. Complete assembly
instructions, £8-33 plus 25p post and
ins. Excellent tone wood cabinet.

| CHIP RADIO

Ferranti's latest device ZN414—gives results beiter than
superhet. Supplied complete with tcchnical notes and
circuits £1-38 each. 10 for £11-11.

Hi-Q TUNER COMPONENTS

For experimenting with the ZN414

Kit No. 1 Plessey Miniature Tuning Condenser w jth built
in LW switch and 3in. Ferrit slab and litz wound
MW coil 72p.

Air spaced tunlug condenser 6. ferrit rod litz
wound MW and LW coila and wave change
switch 94p,

Air spaced TC with slow motion drive 8in.
ferrit rod with itz wound LW and MW coils
and wave change switch £1-10.

Permeability tuner with fast and slow motion
drive and LW loading coils and wave change.
switeh 50p.

12 VOLT I; AMP
POWER PACK

This comprises double-wound 230/
240V mains transformer with full
wave rectifier and 2000  m/f/d
smoothing. Price £2-20, plus 20p
post & packing.

Heavy Doty Mains Power Pack. Output voltage adjustable

Kit No. 2

Kit No. 3

Kit No. 4

pull. 8ize

from 13-40V in steps—maximum load 250W—that is
from 6 amp at 40V to 15 amp at 15V, This really is a high
power heavy duty unit with dozens of workshop uses.
Output voltage adjustment is very quick—simply inter-
change push on leads. Bilicon rectifiers and smoothing by
3,000mF. Price £6-33 plus 65D post.
MICRO SWITCH
5 amp changeover contacts, 11p each. a
10 for 99p. 15 amp. S8.P Model 15p, res
changeover 17p. each
MAINS OPERATED SOLENOIDS

Model 772—small but powerful

1lin. pull —approx. size 13 X 1}

x 1iin., 66p.

4001/—§in.

27 x 2 x 14in. 83p.

Model TT1—11in. pull. Bize

3 % 23 X 2in. £1-98 plus 20p.

post and inaurance.
MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers. Adjust-
able output 6v.. 9v., 12 volta for up to 500mA (class B wor-
ing). Takes the place of any of the following batteries:
PP1, PP3, PP4, PPs, PPT, PP9, and others. Kit com-
prises: mains transformer rectitier, mnooﬂlh\g and load
resistor condensers and instructions. Real enip at only
£1-10 plus 20p postage.

TIME SWITCH ;
Smith's mains driven clock with 13
amp switch, also notes showing }low
you can wake up with music playing.
kettle boiling or come home to a warm
house, warn off burglars, keep pets
warm, halve your heating biil, etc.

PRESSURE SWITCH .

Contaiuing a 15 amp. change over switch
operated by a diaphragm which in turn
is operated by air pressure through a small
metal tube. The operating pressurc 18 ad
justable but is set to operate in approx. 10in. of water. These
are quite low pressure devices and can in fact bc operated
simply by htowing into the inlet tube. Original use was for
washing machines to turn off water when tub has reached
correct level but no doubt has many other applications.

-38.

EDUCATIONAL KITS—all with

pictorial instructions
THIS BALANCE KIT
FREE.

FRagle educalionai kits.
Japanese made these
are excellent valve for
money. We do not
expect to be able to
repeat this offer once
stocks are eol {. Brief
degeription of eath kit
is given below and with
3 kits or more we give
FREE an accurate 11
piece balance kit. Price of kits 44p cach post paid. 8pecial
price for all 7 kits £3-00 with frce balance kit.

EA?2 Lens Kit. Eleven parts, incluading candle one concave
lens, one convex lens, stage and 21it fraire, ete. Watch light
ravs bend as they pass through different lenses.

EA3 Water Pump Kit. Thirteen parts. Top of pump is
transparent ro that operating parts may he observed .
Small parta are hrightly coloured ta he seen cagily while
working. Three types of pump may be made: Lift pump
Foree Pump and Force Pump with reservoir aud nozzle.
KA4 Buzzer Kit. Eleven parts. Transparent eovers allow
the operation of buzzer to be seen. Illustrates and teaches
how electr t with an tic gwitch resnlis in
an operating buzzer.

KA? Eiectro-Magnet Kit. Fifteen parts. includes compass.
Makes two electro-magncts, one with one layer of wire and
one with several layers of wire. Picks up tacks, nails and any
sinall parts showing how magnetism works.

KA8 Current and Resistance Kit. Twenty-nine varts, in-
cluding bench and light bulb. Conduet i i an

~
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NEW ITEMS THIS MONTH

THIS MONTH'S SNIP

SOLENOID OPERATED TAPE DECK

Solenoki operated (so could be remote controlled) tape deck—comprises: motor
driven heavy tut balanced fiywheel whieh forma capstan. Tope drive is operated
by no. 1 solenoid. Two more aolenoida operate fast forward and fast reverse. Complete
with tape spoois record/play back head and erase head. Real bargain at £6-60.

LABORATORY INSTRUMENTS

Used but believed in good ord: ne only of h—on
offer to highest bidder. EMI Paroramic wave analyser.
2% Beckman Universal Eput. Timer Model 7360c. Furst
Electronics Wow Meter 115RA. Mansons Proportional
Oven and Xtal Osc RD140. Airmec Millivolt Meter type
264. Marconi Magnification Meter TF 329G. Airmec Fre-
quency Meter Type 726. Soarton Laboratory Amplifier

model 5A £3.30

10 AMP DIMMER CONTROL

For the control of lighting on stage or in a studio or for control of portable equipment in
workahops, ete. This has two 13 amp socket outlets each is controlled by a 5 amp solid statc
regulator. The overall length is 17in., w idth 3%in. and depth }4iin. In the end is fitted a master

On/Off switeh indlcator, lamp and fuse. Price £8-25.

THYRISTOR LIGHT DIMMER

Por any lamp up to 250 watt. Mounted on switch plate to fit in place of
standard awitch. Virtually no radlo interference. Price £3-35. Industrial

STANDARD WAFER SWITCHES

15 ¢/s-350 kefs Aws 51a. GEC Quartz Xtal Activity Test
Set 2-20 me/s. Muirhead Phasemeter D729 BM. Muirheai!
Phasemcter D729 BS. Heath Kit R-C Bridge C34:-RCA
Flutter Indicator. Metrix Standard 8ig. Generato. 50 me/s.
50 me/fs to 50 me.

METAL CHASSIS

14 gauge sheet steel—size approx. 7in. X 3§in. x 1iin
deep. Cadmium plated punched in the centre to take
3 P.0. 3000 type relays. There is alao a removable cover
over this scction measuring 44in. long X 3}n. x 24in.
The chassis also has a few holes and could take a small
transtormer andjor valve holders also some iin. lioles for

colmrols, };ots etc: Tluis isTan Idenl chassiz for making up a
N e o it  contact, standard jin. spindle 2i rer ay unit or gmular. hese are ex-equipment but in
B e Ty 0 S conschys Rdard dinjepinlefing excellent conditign and may have & few resislars etc. it
No. of Poies 2 way 84‘2&5' nga.y 54»:\)' b‘;\'ay Sréay 9 way 10 way 12 way k ed. Price 2Up each.
1 pole 44p D ] P 4p P 44p 44p 44p CLOCKWORK TIME SWITCH
2 poles 44p 44p 44p 44p 44p 44p 44p 77 77p For delaying the switching on for up to 12 hours. Being
3 polea 44p 44p 44p 44p 7% 77D 77p £104 £104 clockwork this iv independent of the mains and is therefore
4 poles 44p 44p 44p 77p 77 77 77 £132 £1-32 useful for remote operation or for battery appliance. The
5 poles 44p 44p kxd) 7 £1:04 £1-.04 £1-04 £1-60 £1-60 front dial whieh ia calibrated in hours 18 turned throngh the
;;)o}es 3;1; ;;p ;;P 217&’4 ﬁgg :ig; iigg iég; g?; riequired revolution then after pre-set time double pole
poles P ) . q d . - - 5A switch onerates. Made by Raiiths. a
8 poles 71» 77 T £104 £132 £132 £132 spde £242 e MLy R e S
9 poies 7p 770 £1-04 £1-04 £1-60 £1-60 £1-80 £270 £2:70 MAINS TRANSFORMER
10 poles 77 77p  £1-04 £1-32 21-60 £1-60 £160 £3-00 £3-00 Our Ref. MTJI. Drnp through chassis—open constrnc-
11 poles 97p  £1-04 £1-04 £1-32 £1-87 £1.87 £1-87 £3-26 £3-25 tion. 240 v. Primary—@v. | A. Secondary. Price 77p, each
12 poles 77p £1-04 £1-04 £1-32 £187 £187 £1-87 £3-52 £352 MAINS TRANSEORMER
Ouxi Rerl'. él’[‘ﬂ. Parmeko Neptune serics. This is a totally
enclosed ‘C’ core construction, upright mounting and black
DISTRIBUTION PANELS enamelled. For 230/240%. Sce. 25:0-25v, at 50 MA. Tdea

Just what you necd for work bench or lah. 4 X 18 amp
sockets in metal box to take standard 13 amp fused

pluge and on/off switch with neon warning light. Supplied complete with 6 feet of heavy

cable. Wired up ready to work, £2-48 plus 26p P. & P,
CAPACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly enicient and 1.
reliable was first described in the Wireless World about a year ago
We can supply kit of barts for an lmproved and even more 2.
9 efficient version ( Practical Wireless, June). Price £5-55 plus 30p
post. When ordering please state whether for positive or negative systenis. Also available. 3.

ELECTRONIC IGNITION

ready made ignition systems for 6v. vehicles. £5-78 plus 20p.

CENTRIFUGAL BLOWER

Minlaturc mains driven blower centrifugal type blower unit
by Woods, powerful but specially built for quict running—
driven by cushioned induction motor with specially built
low noise bearings. Overall size of blower is approx. 44" X
4}° X 4”. When mounted by its flange air is blown into the
equipment but to suck air out mount it from the centre using
a clamp, ideal for cooling electrical equipment, or fitting into
a cooker hood, film drying cabinet or for removirg flux smokc
when soldering etc., ete. A real bargain at £2-05.

for mounting ou metal chassis mentioned above. Ex-equip-
ment but unused. 77p each.

3 POST OFFICE TYPE 3000 RELAYS
Ex-equipment but guaranteed perfect—any not so would
bhe chauged.

Ref. REL T1. Has 6 sets of ghange-over contacts and
2000 ohm coil. 55p each.

Ref. REIL .J2. 2 pairs that close when relay energized
and 20001000 ohm coil. Price p.

Ref. REL J3. 2 paire contacta that close and 6.4 K ohmn

coil. 44p.
| REV. PER MINUTE MOTOR WITH
BEAR-BOX

Made by the famous Chambertain & Hookham Ltd. These
could be male to drive clock or similar. Really robust
reliable nnit. Price 99p each.

110 REV. PER MINUTE MOTOR WITH
GEAR-BOX

Good American make. Operates from mains and will drive
switeh mechanism or other medium device. 8ize approx.

SPECIAL SUMMER OFFER

MULLARD UNILEX at Pre V.A.T. price

You want a gond stereo system—uwell here's an offer you shoulil not miss! The four
Multard modules all in original manufacturer's cartone and with original maker’s
guarantee. £7 the lot. Control unit with name plate and 4 spun ainminium faced
control krots £3. Total £10 post and V.A.T. paid. 2 Goodmans Speakers £3.

din. X 3in. X 2}in. with 4in. diameter drive shaft. Price
£2-20.

12v. CAR BLOWERS

Units made by Delco. 8 hladed 5in. «ia. fan inside heavy
duty eylinder. These have really powerful series wound
motors giving a terrific air flow suitable ior ventilating or
heating a car, boat, caravan, ete. Price £2:20, plus 40p
post and insurance. (Note these are intendea for 12V. D.C.
but can be run from A.C. up to 30V. The higher the voltage

the more the air flow).

ELECTRIC TIME SWITCH
Made by Smiths these are A.C. mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or shelf or can
he built into box with 13A socket. 2 completely adjustable
time periods per 24 hours, 5 amp changeover contacts will
switch circuit on or off during these periods. £2-75 post
and ins., 23p. Additional timne eontacts 55p pair.

13 AMP. SWITCHED SOCKETS
By G.E.C. 8tandard type ior fused plugs. Brown bakelite,
17p cach or £1-50 for 10.

V.H.E. AMPLIFIERS

With built in mains power pach, tlese are valve amplifiers,
are metal-cased and coaxial inputs and outputs. Optimum
amplification at T.V. freauency. Useiul also for re-bnilding
juto another unit which needs a malns power pack. Price

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with heat
sinks and connection tags, data supplied.
Mode! 1153 500m power output 72p.
Model 1172 750mW power output 94p.
Model EP9000 4 watt power output £1-60.
EP9001 twin channel or stereo pre amp. £1-88.
109 discount if 10 or more ordered.

instructions to make. £2-48.

PAPST MOTORS

Est. 1/40th h.p. Made for 110-120 volt working. but,‘h\'o of these
work ideally together off our standard 240 volt mains. A realiy
beautiful motor, extremely quiet running and reversible. £1-65

each. P'ostage one 23p, two 33p. 2:80v. model £3-30.
HORSTMANN 24-HOUR TIME SWITCH

WINDSCREEN WIPER CONTROL

Vary speed of your wiper to suit conditions. All parts and

£2-75.

3 CORE MAROON COTTON COVERED

FLEX

Very hest makers bnt old coloured evde. 8 anip.—23/36 X

100 yd. coil £2 plus 30p. 13 amp.—70/36 X 30 ¥d. coil

£3-95 plus 30p post.

INDICATOR AUDIBLE WARNING

Add this audible warning device to car indicators or dash

panel warming lights and your attention will he instantly

drawn to the warning lamp kit. £1-20.

NIGHT LIGHT SWITCH

A simple control to dim a lamp. Kit £1-10.

GENERAL PURPOSE AMPLIFIER

An audio amplifier of reasonahle quality for use with radio

tuners—adullo oscillators, record decks—electric guitars. ete.
Kit £4-90.

HOME INTERCOM

Keep in touch with this simple, easily connected good ruality

two way intercom. Kit £4-00.

FLASHING LIGHT METRONOME

For use in the musical field and the laboratory—where an

2ud4ible not on click couli! get lost or become annoying. Kit
1-40.

i
-
oA

MINI ORGAN

With 6 position progranimer. When fitted to hot water systems this eould A three octave, stylus operated organ —neatly and simply
programme as ol lows:— Tt T Central Heating constructed on a printed circuit board. Kit £4-75.
ot Water ntral
REOETAmIME off ot RAIN ALARM li
Twice Daily Oft Sounds an audible alarm as soon as the first rain drops fall.

g All Day oft Kit £3-00.

: Twice Daily Twice Daily CASSETTE AMPLIFIER

2 AlllDa g LiiDa e Boosts the ontput from cassette tape recorders and transistor

5 Continuously ontinuously radios. Kit £4-50.

Suitahle of eourse, to programme other than central heating and l_uot.
downstairs eleciric heating
radio. In fact there is no
limit to the versatility oi this Programmer. Mains operated. Size 3in. X

water, for instance, programme upstiirs and
or heating and cooling or taped music and

Bin. x 2in. deep. Price £3-85 as illustrated but less case.

AUDIO SIGNAL MIXER

Where you want to mix speech and musie, and to fade them
in and out—no tape enthusiast should be without this. Kit
£3-90.

Two models offered, good as new £6-50 and somewhat

extra.
9 0 minutes cassettes. Plain 7Tp. Recorded £1.

= TAPE PLAYBACK UNITS

Mains operated. Made by Reditune the famous ““music in
background people.’”’ Theee are complete units ready to work.
They have a superior motor driven tiywheel to control the
tape throngh the capstan and also an even equally useful valve
amplifier with E184 output. I« steel ease with carrying handle

at £3-50. 75p carriage up to 200 miles then 50p per 100 miles

AUTO FAN
A thermostatic control for car engine ian, gives quicker
warming up time,. ete. Kit £2-35.

SLAVE FLASH

Photos taken with a single flash have o “flat’’ appearance—
a second flash correctly positioned overcomes this. Thia unit
enables a second (or third flash to be automatically triggered.
Kit £1-85.

ELECTRONIC DO ORBELL
Not in fact a bell but an e lectronic circuit that produces an
unusual sound when the button is pressed. Kit £4-00.

used

educational projects to learn the application of “OHMS
LAW" and see the difference in current aud resistance with
different types and lengths of wire.

KA9 Bell Kit. Kight parts, including bell and push button
switch. Build a complete electric bell and sec how the
hammer Is triggered to make the bell ring.

EA10 Morse Key buzzer and bell kit. 25 part kit, easy to
construct, simple to operate.

Where postage is not stated then orders
over £5 are post free. Below £5 add 20p.
S.A.E. with enquiries please.

J

. BULL (ELECTRICAL) LTD.

(Dept. W.W.) 7, Park Street, Croydon, CRO 1YD
Callers to 102/3, Tamworth Road. Croydon
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MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/s-25 Mc/s
in 8 ranges. Incremental: +1% at | Mc/s. Output: continuously variable 1 micro-
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 chms 100mV - 1
volt - 525 ohms. Internal Modulation: 400 ¢/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 c/s.
Consumption approx. 40 watts. Measurements 29 X 12} x 10 in. Secondhand
condition. £27-50 each, Carr. £1-50.

TN/130/APR.9 UHF TUNING UNIT: Freq. 4300-7350MHz. IF Output
160MHz with bandwidth of 20MHz and is electrically tuned by a d.c. reversible
motor. £27-50 each. Carr. £1.

APR-4 AM RADIO RECEIVER: 90-1000MHz. This receiver is suitable for
monitoring and measuring frequencies as well as relative signal strength. Power
Supply 115V 50c/s. £100 each. Carr. £2.

SIGNAL GENERATOR TS-497B/URR: (Boonton). Freq. 2-400 Mc/s in
6 bands. Internal Mod. 400 or 1000 c/s per sec. External Mod. 50 to 10,000 c/s
per sec. External PM. Percent Mod. 0-30 for sine wave. Am or Pulse Carrier.
O/put Voltage 0-1-100,000 microvolts cont. variable. Impedance 50Q. Price:
£85 each + £1-50 carr.

CLASS “D” WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne
frequency meter covering 2-8MHz. Power supply 6V d.c. Good secondhand cond.
£7-50 each. Post 60p.

RCA TE-149 HETERODYNE WAVEMETER: V-cut, Il MHz crystal (0-005%,).
Accuracy better than 0-02%,. Dial directly calibrated every 1KHz from 2-5-5MHz.
Useful harmonics up to 20MHz. Provision for fitting internal dry batteries. “As
new”’ complete with Manual and Spares. £14 each. Carr. 75p.

POWER UNIT TYPE 24: (for R.216 Receiver) A.C. operated 100-125V or

200-250V, 50c/s. “As new” £10 each. Carr. 75p.

ROTARY INVERTERS: TYPE PE.218E—input 24-28V d.c., 80 Amps.

4,800 rpm. Output 115V a.c. 13 Amp 400 c/s. 1 Ph, P.F.9. £17:50 cach. Carr. £1-50.

POWER SUPPLY: 230V a.c. input; 3000V @ 2-5mA; 4v @ 1 Amp, 300-0-300

iOOmA; 6V @ 7 Amp; 6V @ 3 Amp. With smoothing capacitors etc. £10-00 each.
1-50 carr.

T.1508 TRANSMITTERS (FOR EXPORT ONLY): General-purpose HF
communications transmitter for use in fixed or mobile ground stations. Hand or
high-speed keying. Crystal or MO control, with temperature compensated MO
circuit.CW, MCW and R/T. Frequency: 1.5 to 20 Mc/s. Modulation: 100 %
O/put impedance: 50 ohms. Audio input: 600 ohms. Valves: Power Amplifier
2 x 813 and Modulator 2 x 813. Power requirements 200-250 volts a.c.,
50 cycles. Power out put 300 watts. Dimensions 2ft. 6in. W. x 2ft. D. X
5ft. H. Weight: 800 1bs. Excellent condition, price £225.00 each.
AN/ARC-27 TRANSMITTER/RECEIVER (FOR EXPORT ONLY):
Frequency 225-400 mc. 1750 channels 100 K¢ apart with 18 preset channels.
Modulation: am. Power output 9 watts. Receiver is superheterodyne. Max.
output 2 watts. Antenna: 50 ohm impedance. Power requirements 24v d.c.
Complete transmitter with operating cables, control box, headphones, micro-
phone. Price £250.00 each secondhand, excellent condition.

POWER SUPPLY suitable for AN/ARC-27: 100 volts to 250 volts a.c.
input. 24v d.c. output @ 41 amps fully smoothed. £45.00 each.

FREQUENCY METER BC-221: 125-20,000 Kc/s, complete with original
calibration charts. Checked out, worlging order. £18-50 4 £1-00 carr. BC-221
En%%ed as new condition complete with headset, spare valves, charts. £35-00 4

2-00 carr.

CT.52 MINIATURE OSCILLOSCOPE: Portable. Operates from 115V or
250V 50-60c/s; or 180V 500c/s. A small compact tropicalised instrument
designed to meet requirements of radar and communication engineers and
general electronic service. Measures 9 in. X 8 in. X 6}in. Time base 10c¢/s-
40Kc/s. Y plate sensitivity 40V per cm. Tube 2}in. Frequency compensated
amplifier up to 38dB gain. Bandwidth up to 1 Mc/s. Single sweep facilities.
Complete with test leads, metal transit case. As new £27-50 each. Carr. £1.

TUNING UNIT: 24V geared motor driving double 25pf double spaced variable
capacitor. One m/c relay and 2 other relays. £2:50 each 30p post, good condition.
UHF ASSEMBLY: (suitable for 1,000MHz conversion) including UHF valves:
2C42, 2C46, 1B40 (complete with associated capacitors and screening), 3 manual
counters 0-999. Valves 6AL5 and 8 x 6AKS5. £10-00 plus 60p post, good condition.

MODULATOR UNIT: complete wjlh transformer and 2 X 807 valves mounted
in 19 in. chassis X 8 in. high X 8 in. deep. £4:50 secondhand cond., or £6-50
new cond. Carriage £1.

RF UNIT: suitable for use with the above unit. Complete with 2 X 3E29 valves.
Ideal for conversion to 4 metres. £5 secondhand cond., or £7-50 new cond.
Carriage £1.

POWER SUPPLY UNIT PN-12A: 230V a,c. input 50-60 ¢/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 573,
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”7 X 61" x 7”. Bitumen impregnated. £7 each, Carr. 75p. 230-115V,
50-60c/s, 500 watts. 7 X 5” x 5”. Mounted in steel ventilated case. £4-00 each,
Carr. 75p.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 X 811 valves,
microphone and modulator transformers etc. £7-50 each, 75p carr.

CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour
green, medium persistence complete with nu-metal screen, £3-50 each, post 50p.

APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter.
£1-25, post 30p.

AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post.
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 + 19 £3-50 each, post 30p.
TF-1041B VALVE VOLTMETER: Measures 25mV to 300V, 20 ¢/s to 1500
Mc/s a.c. Also 10mV to 1000V d.c. Resistance 0.02 ohms to 500 Meg. ohms. Power
requirements 200-250 volts a.c. Secondhand, excellent con. £35-00. Carr. £1.
;’sARIACTRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each
p post.
RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide x 16 in. deep, with rear door. £12each, £2-50 Carr. OR 4 ft. high x 23
in. wide x 19 in. deep, with rear door.£8-50, each, £2 Carr.
INSTRUMENT CABINETS: 19°W. x 16"H. x 16"D. £5:00 + (125 .
19°W. x 10"D. x 5"H. £2-50 + £1-00 carr. L g car
FUEL INDICATOR Type 113R: 24V complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in 3in. diameter case. Price £2
each, 30p post.

TS-418/URM49 SIGNAL GENERATOR: Covers 400-1000MHz range. CW
Pulse or AM emission. Power Range 0-120 dbm. £125 each. Carr. £1-50.

ACTUATOR UNIT: With 115V d.c. geared motor; ofput 12'5 rpm; torque

16 ins. 0z; reversible; microswitches and potentiometer. £3-50 ea. + 40p post.

DALMOTORS: 24-28V d.c. at 45 Amps, 750 watts (approx. 1hp) 12,000rpm.

£5 each, 60p post.

3MOOTOR: 240V single phase, 2,400 rpm. 1/40 H.P. approx. Price £1-75 each,
p post.

CONDENSERS: 30 mfd 600 v wkg. d.c., £3-:50 each, post 50p. 10 mfd 600 v. 43p
each, 25p post. 8 mfd 2500 v. £5 each, carr. 63p. 8 mfd 600 v. 43p each, post 15p.
8 mfd. 1% 300 v. D.C. £1-25, post 25p, 4 mfd 3000 v. wkg. £3 each, post 37p. 4
mfd 2000 v. £2 each, post 25p. 4 mfd 600 v., 2 for £1. 0-01 mfd MICA 2-5Kv, £1
for 5, post 10p. Capacitor 0-125 mfd, 27,000 v. wkg. £3:75 each, 50p post. 2:25 mfd
25 Kv. wkg. £20 each, £3 carr. 2 mfd 12:5 Kv wkg. TCC RL 7002-97 £8-50 each,
carr. £1. 10 mfd 3 Kv wkg. 55°C. TCC oil filled £7:50 each, £1 carr. 5x1 mfd 3
Kv wkg. 55°C. £6-50 each, £1 carr. 12 mfd 1500v d.c. wkg. £3:50 each, 50p post.

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 40 ochms at 2'6 amps;
500 ohms, 0-55 amps. Price (either type) £2 each, 30p 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.

ARS8 RECEIVER: List of spares, 5p.

TELEPRINTER EQUIPMENT, REPERFORATORS, READERS,
AUTO TRANSMITTERS ETC. Send for list, 5p.

REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi-
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. X 8in. X 8in. New
condition £7.50, Carr. 75p.

WESTON INDUSTRIAL THERMOMETER MODEL 221: 0-100°C. 3in.
dia. scale. Accuracy 1%. Precision made coil within-coil structure. Changes in
temperature cause a rotary action of the Helix turning the shaft to which the pointer
is mounted. £2-80 each 30p post. Unused condition.

TRANSMITTER UNITS: Complete with 12V vibrator unit QQV03-20A

and 5 other valves with modulation transformer, etc. Two crystal controlled
channels. Suitable for conversion to 2 metres. £6 + £1 carr.

THERMOCOUPLE METER: Scale 3-5 AE 2in. square flush mounting.
£2:50 + 25p post.

TS 15C/AP FLUXMETER: Used to provide qualitative measurements of flux
densities between pole faces of magnets. Range 1200-9600 gausses. +-29%. S/hand
good cond. £25 + 60p post.

SYNCHRO DISTORTION AND MARGIN TEST SET: (Onwood Type 4A2)
S/hand excellent cond. £85 each. Carr. 2.

MASTER SYNCHRO TEST SET T.101031 (U.S.A.): 115 volts 400 cfs.
S/hand cond. £15 each + £1 carr.

MAGSLIP TESTER NO. 2 MK. I: S/hand cond. £25 each + £1 carr.
SYNCHROS: and other special purpose motors available. Send for list. S.A.E.
PANORAMIC ADAPTOR TYPE ALA2: Suitable for use with APR-1, APR-4,
and other Receivers having an L.F. frequency of 30 MHz. Will display signals
up to 5 MHz either side of the received frequency. Power Supp‘ldy 115V a.c. 400 ¢/s.
Tube 3PB1 with nu-metal screen. £8:50 each. £1 carr. S/hand cond.
MUIRHEAD PAMETRADA WAVE ANALYSER D-489-D: Primarily
used for the analysis of complex vibration waveforms, but will measure audio and
power frequency waveforms from 19 c¢/s to 21 kc/s. Complete with power supply
unit 230 volts 50 c¢/s. S/hand good cond. £82:50 -+ £2 carr.

D-652 L.F. MODULATOR: Suitable for use with the above Wave Analyser
D-489-D enabling the analysis of low frequencies between 2 and 20 c¢/s. S/hand
good cond. £25 each + £1. carr.

AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016
Manufactured by Bruel & Kjoer. 5-5000 c/s. per second. S/hand
very good cond. £90 - £2 carr.

INSULATION TEST SETS: A.C. or D.C. 0-5 kV. £22:50. S/hand cond.
AND 0-3 kV. Positive and negative outputs, fine and course control. £17-50.
S/hand cond. Carr. both types £2.

INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 — £1 carr.
BOONTON SIGNAL GENERATOR TYPE 202B A.M./F.M.: 54-216 MHz
in three bands. Deviation 24, 80 and 240 kc/s. Attenuator is adjustable 0.1 Uy
to 0.2V. As new condition. £175 + £2 carr.

AVO FIXED ATTENUATORS: 75 ohms. £2:50 + 20p post. New cond.
R.F. POWER METER: 0-30 watts s/hand good cond. £27:50 + £1 carr.

AVO VALVE TESTER AND CHARACTERISTIC METER: S/hand good
condition. £35 each + £2 carr.

AVO VALVE TESTER MK. III: £30 + (2 carr.

and

ALL U.K. ORDERS SUBJECT T0 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

W. MILLS 3B TRULOCK ROAD, LONDON, N17 0PG
[ ]

Phone: 01-808 9213 and Bedford 740605 (STD 0234).

If wishing to call at
stores, please telephone
for appointment.
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6ARS 0-55]6H6GT 018101 D1 -30|30FLL 0-58 0-98| B35  0-25|Erl1ss 0.97 | KTW63 50 |PM84 0-31|UUIZ 0-20 | 1N4852 055 |1 00t onore. 237, 2-7v. v, 560, -0 470
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6AUS 0-25|637(M) 0-38]10P11 2:00|3081,14 0-68 0-38| EBC90 0-30| EK90 0-20 | MKT4 0-98 | facturera’ seconds nor rejects, which are often described as ““new and tested’’ Lut bave a limited
GAVE 0-03|6JUSA 0-75|10P18 0281350, g.09| AC/PEN(T) |EBCO1 0-28{EL32 0-18 | MU12/14 and unreliable life, Business hours Mon.-Fri. 9-5.30 p.m. Closed 1-2 p.m.
GAWSA 0-65 |6K7G  0-12|1246 100140115 0.55 0-98 | EBF80 0-30| EL34 0.48 0-38 | Terms of Lusiness. Cash or cheque with order. Despatch charge 9p per order up to three ltems,
6AX4 0-55|6K8G 033 12AC6 0-55|301.17 0-85|AC/TH1 -60 | EBF83 0-38 | EL35 1-00|N308 0-85;then each additional item 3p extra. Orders over £5 eent free. All orcers cleared same Jday by
6BAG  0-25|B8L1 2:00[12AD6 0-60 | 30P4MR AC/TP 0-98 EBF89 0-26(EL41 0-53 [ N338 044} first class mail. Any parcel insured against damage in transit for 3p extra per order. Conditions
6BA6 0-19 /GLAGT 0-55!12AE6 0-60 0-951AL60 0-78/ EBL21 0-860/EL81 0-50 [ N379 0-28 | of sale available on request. 8.A.E. with all enquiries, please. Regret no lists this month.

COMPUTER AIDED CIRCUIT ANALYSIS FROM YOUR OWN LAB!

CYBERNET CIRC

NON-LINEAR DC & TRANSIENT ANALYSIS, LINEAR AC ANALYSIS

UNDER YOUR CONTROL, FROM YOUR TERMINAL, IN “TIME SHARING"
OR “"BATCH"”

% Non Linear modified Ebers-Moll models for transistors and diodes

% Programs written by engineers for engineers

% Comprehensive command set—allows complete control of printed output
% Terminal and Line-printer plots available

* Automatic integration time step adjustment in CIRC TRANSIENT—to ensure accuracy—
to minimise central processor time used

* Sensitivity and worst case analysis in CIRC DC
* Open loop analysis in CIRC AC

For further information and news of CIRC seminars, telephone or write to:

Neil Drapkin, Project Manager, Electronics
CYBERNET TIME SHARING LTD., 83 Clerkenwell Road,

London EC1R H5HP.
01-242 0747

WWW.americanradiohistorv.com
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Bl-PRE-PAK

SUPPLIERS OF SEMICONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

NORMAL HOUSEHOLD TYPE
AS SUPPLIED TOTHE POST OFFICE
EX. G.P.O

ONLY £1.05p
TELEPHONE DIALS

Standard Post  Office type
Guaranteed in working order

ONLY 274p

P &P 164p EACH

TESTED AND GUARANTEED PAKS

B79 IN40O07 Sii. Rec. diodes.
4 1000 PV iamp piastic 55|J
B81 Reed Switches 1" long " dia
10 H?geh speed P.O. type ¢ 55p
B99 Mixed Capacitors Approx
ZUU quantity, counted by weight 55p
P &P 15p
H4 Aixed
250 quaniy coun - 55p
P& P IS
H7 Wirewound Resistors. Mixed
’ 40 types and value: 55p

H9 OCP71 Light Sensitive
2 Photo Transistor 55p
H28 0C200/1/2/3 PNP Silicon
ZU uncoded TO 5 can 55p
H30 1 Watt Zener Diodes.
20 Mixed Voltages 6.8-43V 55|J

H35 Mixed Diodes. Germ. Goid honded
1 UU etgeMarked and Unmarked. 55p

H38 Short lead Transistors,
30 new siiicon Pranar types 55|J
H39 Integrated circwits, 4 Gates
5 BMC 962. 2 Flip Flops BMC 945 55[)
H40 BFY50/2. 2N696, 2N1613
20 NPN Siticon uncoded TO-5 55p

e 2 gﬂﬁﬁ'ﬁ??%‘?? 132 55[)

UNMARKED UNTESTED PAKS
o | hop
8180 N e e 55p
%53 900 e in e S st Ger BB
"5 100 Saerio Oas00 0n365 b5p
%5 100 Worasn iN915 wpes 55p
S 1) e vt 55p
MTE 30 T2ma e vare e 55p
M1 B s croore o supoied 55
W o) e 55p
H26

NPN Silicon Trans. 2N3707-11
40 range. low noise amp 55p
H34 1 PowerTransistors, PNP. Germ NPN

5 Silicon TO-3 Can. P & P 5p extra 55p

MAKE A REV COUNTER
FOR YOUR CAR

The TACHO BLOCK' This. en
<apsulated block will turn any,
O-tmA meter into a linear and
accurate rev. counter for any
car, with normal coil ignition
system

£1.10 each

BI-PRE-PAK LTD

OVER 1,000,000 TRANSISTORS
IN STOCK

We hold a very targe range of fully marked,
tested and guaranteed Transistors, Power
Transistors, Diodes and Rectifiers at very
competitive prices. Please send for
Free Catalogue.

F R E E CATALOGUE

for TRANSISTORS,
RECTIFIERS,
DIDDES,
INTEGRATED
CIRCUITS AND

SILICON PLANAR
PLASTIC TRANSISTORS

Unmarked, untested -— factory clearance
Audio, PNP, similar to ZTX500, 2N3702/3,
BCY70 etc. Audio NPN, similar to ZTX300,
2N3708/9, BC107/8/9, BC168/9 etc.
R.F. NPN and Switching NPN. Please state
type of Transistor required when ordering.
ALL AT 500 for £3.30. 1,000 for £5.50.
10,000 for £44.00.

OUR VERY POPULAR 4p TRANSISTORS
FULLY TESTED & GUARANTEED
TYPE A" PNP Silicon alloy, TO-5 can.
TYPE “B" PNP Silicon, plastic encapsulation.
TYPE £ PNP Germanium AF or RF.
TYPE “F” NPN Silicon piastic encapsulation
G
H

TYPE “'G”" NPN Siticon. similar ZTX300 range
TYPE “H" PNP Silicon. similar ZTX500 range.

Various Types

8 RELAYS FOR £1 .1 0

Post & Packing 274p

Our famous P1 Pak is still

leading in value for money.

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 55[)

11p P & P on this Pak

A CROSS HATCH
GENERATOR FOR £3.85

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives X-hatch,
Dots. Vertical or Horizontal lines. Integrated Circuit
design for easy construction and reliability. This was
a project in the September 1972 edition of Practical
Television.

This complete kit of parts
costs £3.85, post paid.
A MUST for Colour T.V. Alignment.

ELECTRONIC TRANSISTOR IGNITION

Now in kit form, we offer this “"up to the minute”
electronic ignition system. Simple to make. full in-
structions supplied with these outstanding features:-
Transistor and conventional switchability, burglar
proof lock up and automatic alarm. negative and
positive compatability. This project is a “'star” feature
in the September edition of ''Electronics Today
International” magazine available from Aug. 10t.
Our kit is recommended by the ETI magazine.

Complete kit including P & P £7.92.
Ready built and tested unit £3.02 EXTRA.

wwwanLamericanradiohistons.com

FULL PRE-PAK
LISTS

Plastic PowerQ
Transistors

NOW IN TWO RANGES

These are 40W and 9UW bilicon Plastic Power Transistors

of the very latest design. available in NPN or PNP at the most

shatteringly low prices of all time. We have been selling these

successfully in quantity to all parts of the world and we are
proud 1o offer them under our-Tested and Guaranteed terms.

\J

RANGE 1 VCE. Min. 15 1-12 13:25 26.50
HFE. Min. 15
40 Warnt 22p 20p 18p
90 Watt 26%p 243p 22p
RANGE 2VCE. Min. 40
HFE Min. 40
40 Watt 33p 3ip 29p
90 Watt 384p 363p 33p
Compiementary pairs matched for gain at 3 amps, T1pextra

per paiv. Please state NPN or PNP on order.

INTEGRATED CIRCUITS
We stock a large range cf 1.Cs at very competitive prices {from
11p each). These are all hsted. in our FREE Catalogue. see
coupon below.

METRICATION CHARTS now available.

This fantastically detailed conversion calculator carries
thousands. of classified references between metric and British
{and U.S.A} measurements of length, area. volume, liquid
measure. weights etc

Pocket Size 15p. Wall Chart 18p.

LOW COST DUAL IN LINE 1.C. SOCKETS
14 pin type at 163p each
16 pin type at 18p each

} Now new |ow profile type.

BOOKS
We have a large selection of Reference and Technical Books
in stock.
These are just two of our popular lines
B.P.1. Transistors Equivalents and Substitutes 40p, this
includes many thousands of British, U.S.A.. European and
C.V. equivalents.
The llitfe Radio Valve and Transistor Data Book, 9th
Edition 75p. Post & Packing 234p extra
Characteristics of 3,000 valves and tubes, 4,500 Transistors,
Diodes. Rectifiers and Integrated Circuits.
Send for fists of these English publications.
N.B. No V.A.T. to pay on books.

BUMPER BUNDLES
These parceis contain all types of surplus electronic com-
ponents, printed panels, switches, potentiometers, transistors
and diodes, etc

2L8SINWEIGHTFORE1.10
Post and packing 27 3p.

~am (4

-------\

Please send me the FREE Bi-Pre-Pak Catalogue.
ALL PRICES INCLUDE 10% VAT l

MINIMUM ORDER 50p CASH WITH ORDER PLEASE. l
Add 11p post and packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE.

DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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Your Complete
io=Electronic Stores

E I EXAN I.C. STEREO AMPLIFIER west CATALOGUE
I H (As featured in “‘Practical Wireless' AN ABSOLUTE MUST IN ELECTRONICS
May to August 1972) A
FREE TEAK CABINET with com- % SLIM DESIGN WITH LATEST EDITION ! Fully detailed and illus-
* plete kits! SILVER TRIM. Over- trated covering every aspect of Electrics—
FEATURES, New slim design with 6 - IC's IC Sockets, 10 silicon all chassis size plus data, circuits and
transistors, 4 rectifiers, 2 zeners. Special Gardeners fow field 144" x 6" x 27 information. 10,000 Stock
shmllnelransformer Fibre giass PC panel. Compiete chassls work. high. lines at Speciai Low Prices
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES and Fully Guaranteed.
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE Post
RELIABILITY AND EASE OF CONSTRUCTION. PRICE Pald
FACILITIES. Onfoff switch indicator, headphone socket, (40p FOR CALLERS)
separate treble, bass, volume and balance controls, scratch PLUS I
and rumble filters, monojstereo switch, Input selector; Mag. P,
Radio Tuner. Aux. Can be altered for Mic, Tape, Tape- E«‘\wg re FIVE 10p
head, etc. (Parts list Ref. 20 on request). Constructional l N VOUCHERS
details (ref no 21) 30p. i
s — P. & P. 45p. For use with purchases
SPECIAL COMPLETE WITH FREE . Send to this_address—HENRY'S RADIO LTD,
KIT TEAK CABINET = . (Dept WW) 3 ALBEMARLE WAY, LONDON,
Designer approved kit distributed .,‘4 " -~ E.C.1.—for catalogue by post only. All o(her mall to
PRICE by Henry's Radlo Ltd. 3 )‘,‘/‘; % ‘303" and callers to ‘404’ see below
ALL PRICES ARE EXCLUSIVE OF 10% VAT WHICH MUST BE ADDED
TO_ALL ORDERS INC. CARR./JPACKING. (NOTE: CATALOGUE IS
NOT SUBJECT TO VAT).
Why buy alterna-
BuLd A VHF/FM TUNER |  SINCLAIR PROJECT 60 By beysiemy
’ can buy the enulne article from us a( com, o(ltlve rices fro tock?
BUILD THIS VHF FM MODULES—SAVE. £fff's LT P LA LI
Jti'sNTER BRANDED FROM TEXAS I.T.T. FAIRCHILD
FIARSS ISDTHORSR?SQI'E%IS 230 £357 Type 1/11 12/24 25/99 Type 1/11 12/24 25/99 ; Type 1/11 12/24 25/99
CIRCU,T HIGH FIDELITY STEREQ eo 8N7400 BN7451 20p 18p 16p
REPRODUCTION nfono 97 8N7401 20p 1sp mp SN7453  20p 18p 168p | SN74160 23-35 £2:95 £2-18
AND STEREO PZ6 £6 -31 SN7402  20p 18p 18p | SN7454  20p 18p 16p | SN74151 £1-10 95p 90p
A popular VHF FM T Z50  £431  PZ5  £397 Pz £4 77§ SN7403  20p 18p 16p | 8N7460  20p 18p 16p [ SN74153 £1-35 £1.27 £1-20
o "“' 5 ionot B Transtormer for PZg 8N7404 20p 18p 16p | 8N7470  30p 27p 25p | BN74154 22:00 21.75 21-55
Sriquallyignd recentionfio Active Filter Unit. 8N7406  20p 18p 16p | 8N7472  30p 27p 25p | SN74155 £1-55 £1-47 £1.35
BT VHF PRy an 'g'e;‘WALThm o | StereoFMTuner .. .. 8N7406  30p 27p 25p | 8N7478  40p 37p 35p [ 8N74156 £1-55 2147 £1-35
'mldg:r':; Aot s'e—wa'ely Faros the JEAL sound. NiliCian, £180 Q1 ) SNT47 30 27y By | SN d0p 2;" 38p | SN74157 £1:80 n-zo £150
"Post etc. 20p per item. 8N7408  20p 18p p | 8N7476 P D p | 8N74160 £2- - L
TOTAL£6:97 P.p 20p. Mk | Decoder Kit £5:97. Built per ite SN0 Wy 4> op|SNTU  Sp 2 30| SNTAlEl £2.0 £240 4338
\C Decoder £6:50 ' PACKAGE DEALS Post25p f SN7410  20p 18p 16p | 8N748 80p 75p 8N74162 £3-40 2325 2270
~ Tuning meter unit £1-75. & 2x230, Stereo 60, P25 £15.9 8N7411  23p 22p 20p | 8N7481 u 25 £1-15 n 10 9N74163 £3-40 £3-25 2270
TOTAL 1 Mains unit (optional) 2xZ30, Stereo 60 PZ6 £18:00 SN7412 42p 40p 35p | 8N7482 80p 70D | SN74164 2275 £2-30 £2.10
1 Mains unit for Tuner and 2xZ50,Stereo 60, PZs £20-25 8N7413 30p 27p 25p [ SN7483 n oo 90;; 85p | SN74165 24-00 £3-50 £3-00
PRICE Decoder PS6/12 £3-25. Transformer for PZ8 £2:95 8N7416 30p 27p 25p [ 8N7484 90p 85p B80p | SN74166 £4:00 23-50 £3-00
Post 20p. PROJECT 605 KIT £19-95 | 8N7417 30p 27p 25p | SN7486 Asp 41p  38p | SN74167 26-25 £5-60 2510
8N7420  20p 18p 18p | BN7490 70p 850 | SN74170 #£4-10 £3-55 £3-05
8N7422 48D 44p  40p | SN7491AN n oo 95p  90p | BN74174 £2-00 £1-75 £1-30
8N7423 48p 44p  40p | SN7492 70p  65p | BN74175 £1-35 £1-27 £1-16
8N7425 48p 40p 35p | 8N7493 7sv 70p 65p | 8N74176 £1-60 £1-35 £1-20
Dm ool Ridum Db man e s
UK'sL tRange- i 8N7428 D P D | BN7495 D p p | 8N74180 £1-55 £1-30 £1-
« sLaamce: anlge W:te.p‘hohneorcallln.Detalls and demonstrations on request. SN7430 20p 18p 16p | BN7486 £1-00 87p 95p [ BN74181 £7:00 26-00 £5-50
DJ30l annel sound to light unit, 3kw.  £29:50 | DJ1000 100 watt £63-00 § SN7432 420 oD 3bp | SN74o7  £6.25 £5-50 £5-00 | SNTi182 2200 £1-80 8£1-60
ngOL 3 Channel Mic. (Built-in) to Inghl Jkw. £38-75 DJ300 150 watt rms *'Group'’ Valve Amplifier £86-00 BN7433 70p 6lp 44p | BN74100 22-50 £2-30 £2-00 | SN74184 £2-40 £2-00 £1-80
DIS‘Ig%}?waPat"Ognscg amp/mixer £49-75 | Fibre Optics Lighting. Mics. Effects. Projectors. § BN7437 85p 60p 50p | BN74104 £1-45 £1-35 £1-20 | SN74165A £2-40 £2:00 £1-80
watt amp./mixer £6585 | spots. Di — Stands. Mi Speak 8N7438  65p B0p 50p | SN74105 £1-45 £1-35 £1-20 | 8N74190 £1-85 £1-85 41-78
DJ105S 30 watt Disco amp./mixer £32:25 pots. Dimmers tands. Mixers. Speakers. 8N7440 20p 18p 16p{ 8N74107 50p 45p 40p | SN74191 #£1-95 41-85 2178
oraogiowatt, T, £52°75 | Evetything for PA— Disw—l-wh“nﬂ SNTAAIAN 765 72p 70p | SN74110 80p 70p 60p | SN74102 £2.00 £1.90 #1.80
03156023 ack. Quality Mic. £11-50 EE Stock List Ref. N 8N7442  75p 72p 70p | SN74118 #1-00 85p 80p | SN74193 £2-00 4190 £1-80
walt PA Amplifier £1335 | @ PORTABLE DISCOS=DETAILS ON REQUEST. 8N7443 £1-00 9bp 90p | SN74119 £1-90 £1.78 £1-85 | SN74104 £250 £2-25 4190
DLI700MD watt £52:75 | @ CREDIT TERMS FOR CALLERS. SNT4E 8200 4175 £160 | BNTAIZL o0 SSy  S0p | SNTilso £185 $1.70 4180
8N7446 £2:00 £1-75 21-680 | SN74122 £1- -25 21-10 [ 8N74196 £1-50 £1-40 £1-30
6 AMP RANGE ('rou) 15 AMP RANGE ('rou) SILICON 8N7447 2175 £1-60 £1-45 | SN741235 £2.70 £2-55 £22-47 | SN74197 £1-50 41-40 £1-30
2&82 12% 90 28%3 ;gg £| 35 BN7448 !lé“ 21-80 nl-gs sm;uu ﬂgg “923 nsgg 8N74198 £4:60 £3-70 £3-35
P j BN7450 18p p | BN74145 SN74199 $4-60 £3-70 £3-35
STUD WIThH SC40D 400 £100 SC50D 400 £1-65 RECTIFIERS PRICES OF 7400 BERIES ARE CALCULATED ON THE IO 8OCKETS
Type‘cc?jgmisp”ce SCa0E 500 £1-20 gf:%E - 500 5'2'5'; WIRE ENDED TOTAL NUMBER ORDERED RIEJGARDLESS gr‘smx 16 lead 17p
UANTITY PRICES PHONE 01-402 4891
P.LV 1-11 10 AMP RANGE ('rom TRIACS— PLASTIC IAEGER QUA g 1: }Z:.g %g:
Lk RANCE 10 SCEE 200 £1dy  a0es0 o VSRS esp | TS Ve SEG & NIXIE TUBES
) oo 4 Sp B 1 amp miniature Just a 7 E N E
SC3sB 200 79p SC45D 400 £1-25 40669 (Plastic) £1 00 IN4001 50 ép TEST EQU'PM E Sle'i‘eC- (Post 15p per 1 to 6)
SC35D 400 85p  SC4SE 500 £1-45 40486 (TO5) IN4D02 100 Tp tion XIN':: XN13, GN6 0-9 side view
IN4003 200 8p wlth data, 85p.
SE250B  Pocket Pencil Signal Injector £1-90 GNP-7, GNP-B 0-9 side view
NEW BR'DGE RECT'F'ERS m:gg; g% 1:: SE500 Pocket Pencil Slgnal Tracer £1-50 with decimal points and data,
SMALL SIZE AND LOW COST IN4006 800 12p THL33D Robust 2K/Volt £4'55. 5p.
IN4007 1000 15p ~ With case £4-95 3015F 7 seg. £2 each, £7 per 4
Type Volts Price 3”20 200 30p ;l"'\IAIQLAIV’IPS gz;s% sgg ;gp TE1S gr:l,d‘sblp Meter 440 KHz2-280 mHz with data.

PV, 111 60 600 35p XiLXr P 3 12 and 24 hour clock circults.
HALF AMP B205 50 35p B4/600 600  75p J 1:5 amp miniature § o, 30 K/V Multimeter £9-25 Ref. No. 31 15p.
BO5/05 50  20p B2/100 100 40p B4/800 800 £1-00 § PL4001 50 3p wnh leather case £10-50
BOS/10 100 25p ONE AMP (G.l) B2/200 200 45p SIX AMPS PL4002 100 9p 200H KIV Mul tlmeleruzo. ULTRASONIC

TUBULAR B2/600 600 50p FHXiLX+ PL4003 200 10p wnh case £ TRANSDUCERS
ONE AMP ix3iH W005 50 30p B2/1000 1000  60p 00 100 70p L 400 10p AF105 50 K|V Mummeter £8:50. Operate at 40kcls up to 100
TUBULAR woi 100 35p FOUR AMPS B6j200 200  75p J] PL4005 600 12p With case £9-50 , yds. ldeal remote switching
B1/05 50 25p W02 200 40p FHXiLx% B6/400 400  90p | PL4006 800 1Sp U436t AC/DC_Mulitimeter with transistor and signalling. Complete with
BI/t0 100 25p W06 600 45p B4/100 100 60p B6/600 600 £1-00 | PL4007 1000 16p tester. Steel case £10°50 data and new I.C. circults.
TE20D EF Generator 120KHz-500MHz £16-50 PRICE PER PAIR £590. Post
arr. 35p 10p.
TE22D dlo Generator 20Hz-200KHz £17-50
| RECTIFIERS PRI I iNEAR | Ao Eoe
Type Volts Price THREE AMP (TO4B) SEVEN AMP (TOW) C1-5 :(’:arf“'se Scope 10Hz-t0mHz £39:00 T ﬁﬁ,{‘:“ﬁ,‘;j,, -
PV, 111 CRS 3/05 50 30p g;g ;ono ;00 “p (D/P AM Ps) TE6S Valve Voltmetev 28 ranges £17,50 ganged. Complete with knobs.
ONE AMP CRS 3/10 100  30p CRS 7/400 400  7op Carr. 5kQ2, 10k, 25kQ2,  100kR
35 CRS3/20 200  35p CRS 7/600 600  9sp f§ 702C TO5 I5p ALL NOMBREX MODELS IN STOCK 250k02, 500k€2. 1 meg. Log and
CRS1/05 50 P 709C TO99 359 Lin, 40p each, 10KkQ, 25kQ
5 CRS3/40 400  45p SIXTEEN AMP MW (LW e ; :
CRS 1110 100 P CRS3/60 600  55p SCR 16/100 100 esp J| 703C D.LL.  35p . L 50kE2, 100k £2, 250kQ2, Lop and
CRS1/20 200  30p SCR 16/200 200 70p 7238 T099 £1 oo '-3%0623::&0 M3 = Susrhet Lin ganged. 80p each.
CRS 140 400  35p FIVE AMP ('rocs) SCR o/a00 400 400 ;ng(TOW) oo MWI/LW  radio MARRIOT TAPE HEADS
CRS 1/60 600  45p CRS 5/400 400 16/600 600 £1-00 § 7202 T o0y “ssp :ot b;H:l MWII'I‘-WNSI:IIf:'J Tuner to build 4 TRACK MONO
4ICD.IL.  55p i Al S/M  Tuning, or 2 TRACK STEREQ
SL4030D PLESSEY FREE STOCKLIST 747€ Toss vgr-10 § RENF Module,  soomwy Mullard Module 17 High impedance . £2-00
» 747C D.LL.  £1-10 o g - 18" Med. Impedance  £2-00
3 WATT R.M.S. I.C. Ref. No. 36 Revised Regularly 72741P D.I.L.  60p All parts £7-98. P. ALL PARTS 136 Med.-Low lmp. £3-50
Complete with 8 page Data TRANSISTORS, IC's 72748P D.I.(. 60p § 32p: (Battery 22p extra.) £4-85. P. Erase Heads for above  75p
Booklet and Circuits £1-50, DIODES. RIACS 15p. “63"" 2 track mono—High
(sl’l.ck.ﬁu)ard Stereo 60p; Heat BRIDGgS.LDRsSCR's MINIATURE ‘IampeEdance - . £b1~15
nl p). ZENERS. . *'43"" Erase Head for above
Also Sinclair 1C12 £1-30. This advert. contains AMPLIFIER ZENER D ODE 5p.
TH9013P—20 watt Power Amp ]u‘sl: smhall seI%ctlonf gOOt rvavn 7 i sFl ?‘rd L
3 of the thousands o mW ofp. Fitte
ModulelEs:si. devices kept in stock. volume and sen- 400 M/W 5/ Min- 254- 9p; 1004 8p; All voitages. 6.8- 2 Wait 5/ Piasllc
TH9014P-IC  Preamp  £1-50. Send for Stock List sitivity control, 8 jature. BZY 88 5004 6:5p. Any 100 Voits. 20p ea. 2EZ Range, 6.8.3:
Data/Clrcuits for above Today ! Quantity volt operated. Range. All vol- one type. ) 254 18p; 100+ Volts. 25p -each.
No. 42 . prices Phone: £1-715 each PP tages 3.3-33 Volt. 13 Watt 5/ Wire 16p; 5004 12p. 3 Watt Plastic.
ZN414 RADIO IC £1-20. 01-402 4891. 15p. 10p each. Ends, Metai Case, Any one type. Wire Ends. 5/.
All stores within 200 yards —call in and see for yourself
5 5 RAD'O 404-406 Electronic Components and Equipment01-402 8381
g 354-356 High Fidelity and Tape Equipment 01-402 5854
] 1 LIM'TED 309 PA-Disco-Lighting High Power Sound 01-723 6963
EDGWARE ROAD w2 303 Special offers and hargains store Open:-9am-6 pm
y All mail to 303 Edgware Road, London W2 1BW 6days a week
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FOR THE STOCKS, THE
DISCOUNTS AND THE
SERVICE YOU NEED

ELECTROVALUE

Electronic Component’
Specialists

RESISTORS—10%, 5%, 2%
y V704 &70
Code Power Tolerance Range Yalues 1io9 101099 100 up TRANS|STORS BY SIEMENS AND NEWMARKET
. Pa0Ke avalgable s(see note below)
c 1/20W 5% 820 12 75 2N3055 npn silicon power 60p | BDI35 npn medium ¥
: 04 y 4 X i power 37p
g ng gy/: :A;gqggﬂK{? 512; : g.g g;: :z:: :g:;gﬁ pnp germanium low power 32p BD136 pnp medium power 38p
c 112w 5% 4-72-10MQ E24 12 1 09 nett npn germanium low power 32p DIODES
c 1w 5% 4702-10MQ E12 25 2 15 nett ADL6l npn germanium medium power 42p OAY \
MO 12W 2% 0Q2-1MQ2 E24 4 3 2 nett ADI62 pnp germanium medium power 40p A90, OA91, OA9S5 each ép
wWwW 1w 10%41/20Q  0-22Q-3-9Q E12 7 3 3 AFI39 pnp germanium UHF 49, OA200—9p; OA202—10p
ww 3w 5% 210K 52 £1g U i g BCI07—13p; BC108—12p; BCI09—I3 P i
WwW W 59 1O-10KQ E12 s 9 M eI B o Pi —I13p ] AP Other semi-conductors
Codes: C — carbon film, high stability, low noise. —I11p; BC 0p; BC169—11p | ACI28—I7p AFI17—32p
MO — metal oxide, Electrosil TRS5, ultra low noise. Prices are in pence each for BCI77—21p; BC178—I19p; BCI179—22p BFY51—I9p
vV:IW = wire wound, Plessey. qulantitiesd of the sa;_ne or'l‘nai; BC257—12p; BC258—I|p; BC259—I13p pnp
1 value an power rating. H 1
E1.2 tt‘i::\ote: ?‘eﬁie(s’: 10& 12, 15, 18, 22, 27, 33, 39, 47, 56, allxed' values. (antozel hlac- itandard grou:mgs avalllable;’ 5
68, 82 ht o ons e pe: on tof i ) i B
e denoa'r;s see'i:!s-egz o plus 11, 13, 16, 20, 24, 30, 36, of ’n"?st:’nmze:l)w al value ery many other types listed, described and illustrated in catalogue.
43, 51. 62, 75, 91 and thelr decades.
by Hirshmann
DIN CONNECTORS ™ v COVERS & TOGGLE SWITCHES e et N
HEATSINKS P L 2%e
\
7401 20
Quﬂq{({:(m«-is To3 ~ljransistor cover, 1011C SPST toggle 7402 20:
. g | clip-on 7p 19p; 409 DOPOT 7403 20p
HEATSINK toggle 28p. (These 7404 25p
Type 6WI are chrome plated, 7405 20p
2 way Iouqspeaker Socket 10p Plug :%p ] 2.5A rating). 7201 7408 25p
3 way audio Socker 10p  Plug 12p aluminium Sub-miniature DPDT 7409 25
S way audio 180° Socket 12p Plug I5p 1°C/W 250V a.c./2A 48 7410 ZOP
S way audio 240° Socket 12p Plug 1I5p undrilled 60 N P 7 P
! P 4)3 i5p
6 way audio Socket 13p Plug I5p drilled 78p 7420 20p
Lockable types, phono connectors, etc. 7430 20p
744
POTENTIOMETERS carbon type 74141 (16) 99
fo spindles. Doubl ®\s - .y’@. . . 7442 (16 87,
winpgers f:r Iowsnoise. - y ELECTROLYTICS C— Y Prices in pennies 7443 §|6; u-o%
SINGLE GANG P20 | 7444 (16) £1-00
linear 10002 £0 2.2MQ, 12P,  1vpe o0 —_uF 3v. 63V jov 16V 25V 40V 63V 100V 7447 £1-36
JP20 Log, 4 7KQ2, to 2:2MQ » 0.47 10 7 7450 20p
12p. 1.0 10 3 7451 20p
DUAL GANG linear 73 o 7 8 7453 20p
47K to 2:2MQ, 42p; Dual : 7454 20p
gang log, 47KQ to 2:2MQ, 4.7 10 7 8 7 7466 20p
42p; Log/antilog, 10K, 22K, 10 7 8 7 8 7470 31p
47K, IMQ only 42p; Dual 22 3 B 7 7 [} 7472 30p
antilog, 10K only, 42p. Any 47 ] ) 7 7 7 0 12 7473 1ép
of above types with 2A D.P. 7474 6p
mains switch, 12p extra, 100 8 7 7 7 7 9 [l 19 7475 (16) 60p
Only decades of 10,22 & 47 220 7 8 8 8 9 10 17 27 74;8 (16) z:p
available in ranges quoted. r 470 8 ] 9 0 2 7 74 P
B30 I any comblnation o mﬁ 1000 O sy o e Mt e Teeten Lore) o
DP20 in any combination of i = 7483 (16) £1-32
P20 values, 60p; with 2200 14 i7 1 25 36 4 7485 £1-70
switch, 72p. = 4700 25 28 37 41 54 7486 35p
SLIDER POTS. In values from 4K7 to IMQ, 10,000 w4 e (oo
lllr)‘;?rl(:;b:gf'[at,Z'ri;E)stc:;?:?:r;' czlh‘;:i's gs':Ye'abcI;‘Ck' Smallest size 3:7mm x |2mm. Largest size 25:5mm x 4Imm. Full ranges of many other | 7492 70p
h 3P types of capacitors stocked. 7493 65p
E:ELETONII P:\O%-(SIEE%KS)maII high quality, type 7495 87p
inear only: b , 47002, 1K, 2K2, 4K7 Wavechange switches .
10K, 22K, 47K, 100K, 470K, 1M, 2M2, 5M, tom<: | ROTARY SWITCHES  [piow, 2P6wW, 3P4W, 4P3W, ) e
Vertical or horizontal mounting, 5p each. ATl Fi T each 24p. ﬁé?@ég 74104 65p
NUTS, SCREWS, ETC. In lots of 100. cwiteh (in assembly kic formy. 3 New Babani Books L 74107 52p
Nuts 2BA—4lp; 4BA—28p; 6BA—26p. Shaft 48p. ' BP.13 Electronic Novelties for €3 g4 74121 48p
Screws |”—2BA—67p; 4BA—35p; 6BA—26p. | Wafers, MBB—2PS . the Motorist; BP.15 Construc- 74190 (16) £1-80
e 2 , PSW, 1P EIW; struc-
0-5"—2BA—50p; 4BA—23p; 6BA—I9p. BBMIPI2W, 2P6W, 3P4W tor's Manual of Electronic Circuits for the Home; | 74191 (16) £1-80
Screws roundheaded, cheese headed or countersunk. | 4P3W, 6P2W, each 32p ' 200 Handbook of Electronic Musical Novelties: | 74192 (16) £1-74
Other sizesavailable. Also tags, washers, spacers, etc. ' ' : EACH 50p (no V.A.T.). 74193 (16) £1-74
F.14 skirt dia. 20mm.
KNOBS pack of 2 32p o o DISCOUNTS
(for 0.25 shafts) F.13 SkirI: di'ai26mm. ! MII"IItrOI"I DIGITALINDICATOR &glablsehgc«:" ':5;"‘15 eﬁ:{.{.’.‘f
pack o 38p - . .
P2 B i, 33mm. TYPE 3015e Sevn samens v copacite wi | PRICES. % on orders rem
pack of 2 40p from well illuminated filament segments to give £5to £15. 13% on orders £15
F.19 engraved KB.4 character of 9mm height plus decimal point, Power and over.
20mm.—two 32p Ribbed 2am requirement 8mA from 5V D.C. per segment. A limited TERMS OF BUSINESS
F.18 engraved. Skirt dia. :;{:beq:, ‘,’2 f‘.:::‘g’ﬁ_“s:::ymbols also cm.mlb £2'00 All items are offered for sale
K.30/3 26mm.—two 38p 20mm. s it;bl BCD decoder dri - ¢ e“ . in accordance with our
Solid i F.17 engraved. 4in pack. u € ecoder driver typ £| -36 standard terms of business,
aluminium ”\ I3mm.—two  40p 40p - FLLI2IT acopy of which is available on
17mm. Very many other types in stock—see o4 DIL Socket; 16 lead 30p. No. 3015G showing + or — request. Prices subject to
Catalogue. and fig. | and decimal point £2:00. nett Ekel‘ation without notice.
nquiries from quantity users
ZENER DIODES S-DEC BAXANDALL SPEAKER MAINS TRANSFORMERS invited.
Full range E24 values: Unsurpassed for “‘breadboard 30V/2A pl PACKING & POSTAGE
400m W: 27V to 36V, 14p | work” can be used inde- | As described originally in “Wireless | MT330V/2Aplus 4 taps €285 | FREE in U.K.For mail orders
each; | W: 6-8v to 82V, 2lp finitely without deterioration. World" and still one of the most brilliant MTI03 SOVIZA+4 taps) ‘2'25 for £2 list value and under,
each; I:'SW: 47V to 75V, Components just push into designs in high quality low priced MT|g4 6OV/2A+4 taps £3:50 | ,p o "o an additional hand-
48p each'. Clip to increase plug holes and connect auto- speakers. You save by assembling it ETIO 7 I3V/ A4 taps £3-80 ling charge of 10p.
1-5 W rating to 3 watts (type) matically. Slot for control yourself. 10 watts/15Q. 28¥Og 12 /éAi (?{V €125
266F) 4p. Eli:nisgcholes. £1-80. Complete kit £14-90+-60p part carr. +12; 2:0- MAH .60 v.A. i A
- Equaliser components £2-00.
SIEMENS THYRISTORS 3 v €2
O'8A 400V, 56p; 600V 70p, | For more advanced work | Sheaker unic €2-45. U.5.A. CUSTOMERS Preave ad 107 to nett
3A 400V, €0p; 600V, 88p. | With208 contacts in 38 rows. are invited to contact yauelolion by tolimect,tax
2 Will take one 16 lead carrier. No. 6 CATALOGUE SUPPLEMENT Electrovalue America, | "Couirements.
DE-SOLDER BRAID £3-30. {Carriers supplied of latest price adjustmentz and new items. P.O. Box 27, Swarthmore, Not applicable to overseas
6ft. nett 50p separately.) S.A.E. for your copy. PA. orders.
(DEPT.WW.9), 28 ST. JUDES RD, ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone : Egham 3603 Telex 264475
Reg. offices at above address Business Reg. No. 1047769
amog: i
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R.S.T. VALVE MAIL ORDER CO. Pachvgefelfilelivito. R.S. T
sedn B » London, SWI6 2BS Tel: 01-677 2424 sda .
VALVES ECF82 0-40 | EF98 0765 ] EZ80 0-28 ) QA2 040 | PD500 1:30 | PY82 0-35| UCH420-70 | 1T4 0:30 | 6BR7 0-80 | 6USG 1-00 | 12BH7 0-50 | 80 0-60
ECH325 100 | EFI83 0-30 | Ez81 o0-28 | OB2 0-40 | PEN45DD | PY83 0-38 | ycHsl o-40 | 384 040 | 6BW6 0-90 | 6V6GT 0-45 [ 30C15 1-00 [807  0-50
AZ31 0-55 | DY802 0-37 | ECH432 0-75 | EF184 035 | pzog .40 | 924 045 075 | PY500 100 | yopge g5 | 3V4  0:48 | 6BW7 080 | 6X4 0-40 | 30C17 110 |6080 175
AZ41 080 | EABCR0 ECHS1 030 | EB%0 080 | co 0 o | POSS 060 [ PFL2000-85 | PY800 0-47 5 BR4GY 075 | 6C4 035 | 6XBGT 0-45 | 30C18 0-90 | 6146 1-60
CBL31 1-00 0-38 | ECH83 045 | FL33 175 0-80 | pcag 060 | PL36 085 | Pysol 0-60 | UCL83 965 | 5y 0-40 | 6CDGG 1-30 | 7B6 075 | 30F5 100 | TUBES
GL33 1-50 | EAF42 0-60 | ECHSS 0-45 | FL34 0-50 | GZ30 045 | Pcoco g-48 | PLa8 225 8P4l  3-00 | UP4l 0-65 | 5v4G 050 | 6CH6 0-80 | 7B7 070 | 30FL1 0-80 [2AP1 4-00
GY3l 0-60 | EAF8010-50 | ECL80 0-50 | EL37 2-05 | 6Z32 050 | PCC84 0-40 | PL81 050 | 8P61 075 | UF89 0-40 | 5Y3GT 0-45 | 6E5  1:00 [ 7C5  1-13 [ 30FL14 0-€0 | SBP1  3-50
DAP9L 0-30 | EBCS3 0-60 | ECLS2 0-35 | EL41 075 | gz34 0-60 | PCO8D 0-60 | PL82 045 | T4l 100 | UL41 085 | 574G  0-45 | 6F23 090 | 7C6  0-75 | 30L15 0-95 | 3BDP1A 3-50
DAF96 0-50 | BRC41 0-65 | ECL8G 040 | EL42 085 [ pgs  g.go | FCCI890:60 | PL83 0-45 | U2s 085 | ULA4 043 | 6/30L2 0-90 | 6J5GT 040 | 7H7 070 | 30L17 0-95 | IEGL 10-00
DCC90 135 | EBCSL 0-33 | ECLL800 ELS$ 025 | po oo PCF80 0-30 | PLSs 0-40 | U26 085 | UY4l 048 | 6AL5 0-22 | 6J7GT 0-45| 787  2:25 | 30P12 1-00 [ 3FP7 150
DF91 0-30 | EBF80 0-40 2-25 | EL91 o0-40 | HL4 70 | ECF86 0:60 | prspg g.g0 | UI91 075 | UYSS 0-40 | 6AQ5 042 | OKGGT 076 | 7V4 ~0-75 | 30PI9 095 |3GPI 3-50
DP96 0-50 | EBFS3 0-40 | EF37A 1-20 | EL95 035 070 | PCF8010-50 | pysos g.go | D404 070 | VP4B 125 | 6487 085 | 6K7GT 035 | 12AC6 0-60 | 30PL1 0-85 [5BP1 400
DK91 0-45 | EBPSY 0-32 | EF30 0-60 | EL360 1-20 [ EIN309 1-50 | PCF8020-50 U801 118 | VR75/30 6AT6 038 | 6GKAGT 0-50 | 12AD6 0-60 | 30PL13110 [ 5CP1 500
DKoz 0-70 | EBL31 1-50 | EF41  0-85 | ELL80 1:00 { KT6l 1-75 | PCF8050-80 | PL508 0-80 | 7y pcgg 0- 6AU6 0-30 | 6P25 175 | 12AE6 0-60 | 30PL141:25 5FP7 3-00
DK96 060 | ECC40 1-00 | EF52 125 [ EM80 045 | KT66 ¢35 | PCF8060-75 | PL509 1-60 40 | VR105/30 | 6AV6 040 | 6QTGT 0-43 | 12AT6 0-40 | 35L6GT0-75 | 88D 1000
DLO2 040 | ECCS1 0-40 | EFR0  0-25 | EM81 0-60 | KT81 (7C5) | PCF8080-90 | PL801 1-00 | UAF42 0-55 -40 | 6BA6 0-28 | 68G7M 045 | 12AT7 0-40 | 35W4 0-40 | CV429 22-00
DL94 048 | ECC82 033 | EFS5 0-35 [ EM84 0-35 113 | PCL82 0-35 | prgge g.95 | UBCH1 0-55 | VR150/30 6BES 0-32 | 68J7GT0-30 | 12ATG 0-45 | 8523 0-75 | CV960 8-00
DL96 0-55 | ECC83 0-33 [ EF86 0-30 [ EY5L 040 | KTss 225 | PCL83 0-85 | o o" o o0 | yrRpap 0.4 040 | oos o5 | SBLTGTO45 | 13AU7 0-33 | 3524GT0-70 | DGT-5 8:00
DM70 0-60 | ECC85 0-40 | EF89 0-28 | EYS8 0-40 | KTW611-00 | PCL84 045 040 | yg3 125 GSN7GT 12AX7 0-33 | 50C5 0-60 | DG7-610:00
DY86 035 | ECCS8 040 | EF91 037 | E240 0-50 | KTW621-00 | PCL85 0-50 | PY33 0-63 | UBF89 040 | 1R 045 | 6BJ6 055 045 [ 12BA6 0-45 | 50CD6G. VCR1388-00
Dys7 0-36| ECFs0 0351 EF92 040 | EZ41 075 N78 1-60 | PCL86 0-45 | FY81 0-30 ' UCCS5 0-45 | 185  0-30 | 6BQ7A 0-55 | 6U4GT 0-70 | 12BE6_0-50 1-20
TRANSISTORS 2N1708 0-10 | AF116 0-25 | BF195 0-15 | CR83/40 GJTM 0-37 | NKT128 NKT403 QA95 007 | OC26 025 OC7L 0-12 | OCS84 025 | ORP6O 0-40
2N3710 0-10 | AF117 0-25 | BF196 0-15 050 | K8100A0-2 0- 0-75 | 0A200 0-07 | OC28 060 | OC72 0-20 | OC123 085 | ORP61 0-42
1N21 017 | 2N708 0-15 | 2N3711 0'10 | AF139 0-30 | BF197 0-15 | C810B 313 | MAT101 NKT211 NKT404 0A202 010 | OC29 060 | OC73 0-30 | OCI39 0-25 | 8X640 050
IN23 020 | 2N1302 018 | 2N3819 035 [ AFZ12 1.00 | BFS61 0-28 | CV102 0-18 0-30 25 0-55 | 0A210 0-25 | OC30 0-40 | OC74 0-30 | 0C140 0-35 | 8XA42 0-60
1N4001 0-07 | 2N1303 0-18 | 2N4286 0 15 | BC107 0-10 | BF898 0-28 [ CV103 0-18 | MAT120 NKT213 NKT7130-25 | OA211 0-20 | OC35 0-50 | OC75 0-25 [ OC141 0-60 | 8X643 0-70
1N4002 0-08 | 2N1304 0-22 | 2N4289 015 | BCL08 0-10 | BFY50 0-22 [ CV233 1-00 1 0-25 | OA5 0-20 | 0AZ2020-42 | OC36 0-60 | OC76 0-25 [ 0C169 020 | za21 o015
1N4003 0-10 | 2N1305 0-22 | AC126 0-20 | BC109 0-10 | BFY51 0-20 | CV21541-63 | MATI2L NKT214015 | 0A6  0-12 | 0AZ2100-32 | 0OC41 0-25| OC77 0-40 | OCL70 085 | Zs22  ¢.48
1N4004 0-10 | 2N1306 0-25 [ ACi27 0-25 | BC115 0-20 | BFY52 0-22 | CV21561-63 0-30 | NKT216 0A7 015 | 0AZ2110-32 | OC42 030 | OC78  0-20 | OC171 0-30 | 28170 ¢-10
IN4006 0-15 | 2N1307 0-25 | AC128 0-20 | BCLI§ 0-25 | BTY7Y/ CV7108 4-00 | MIE3700-97 0-37 | 0A9 010 | OAZ2420-23 | OC43 0-40 | OC78D 0-20 | 00200 0-40 | 78178 0-40
18111 0-13 | 2N2147 075 | AC176 0-20 | BC117 0-50 | 100K 0-75 | CV71093-76 | MJE5200-87 | NKT217 0A10 025 | 0AZ2440-22 | OC44 0-17 | OC79 022 | OC20L 0-70 | 28271 0-18
18131 0-13 | 2N22180 20 | AC187 0-25 | BCI168CG-15 | BY100 0-15 | DD000 0-15 | MIE2055 0-35 | 0A47 0-10 | 0AZ2460-23 | OC44M 017 | OCSL  0-20 | OC202 0-80 | ZT2l 0-2§
18132 0-13 | 2N2444 191 | AC188 0-25 [ BCY34 0-30 | BY126 0-15 [ DD006 0-18 137 | NKT218 0A70 010 | OC16 0-50 | OC45 012 [ OCS81D 0-20 | 0C203 0-40 | ZTX1070-15
206220 0-63 | 2N2646 0-45 | ACY17 0-30 | BD121 0-85 | BY127 0-17 | GET1020-30 | MJE3085 13 | OA71  0-10 | OC16T 0-38 | OC45M 0-18 | OCSIM 0-20 | OC204 0-40 | ZTX1080-12
2G301 -0-20 | 2N2926 0-10 | AD140 0-50 [ BD123 0-80 | BYZ8EC GET1030-22 0-87 | NKT301 0479 010 | OCI9 0-37 | OC46 027 | OC8IDM 0C205 075 | ZTX3000-12
2G302 0-22 | 2N3702 010 | AD149 0-50 | BF115 0-25 | sericn0-15 | GET1160-50 | MPF102 .04 | OA81 008 | OC20 085 | OC57 0-60 0C206 0-80 | 7ZTX3040-25
2N696 015 | 2N37030-10 | ADI61 0-37 | BF173 0:25 | CRBL/05 G} T8750-25 0-42 | NKT304 0AS5 012 | 0C22 0-50 | OC58  0-60 | OC81Z 0-20 | OC207 0-80 | ZTX5000-18
2N697 015 | 2N3704 0-12 | AD162 0-37 | BF180 0-35 0-25 | GEX66 1-25 | MPF1030-35 075 | 0A86 015 | OC23 0-60 | 0C59 0-65 | OC82 OCP70 0-42 | ZTX5030-17
2N706 010 | 2N3705°0 10 | AF114 0-25 | BF181 0-35 | CRB1/40 GEX541 MPF104 NKT401 QA9 008 | OC24 060 | 0C66 0-50 | OC82D 0-20 | OCP71 0-87 | ZTX5310.25
aN706A0-12 | 2N37070-12 ' AF115 0-25 | BF194 017 0-47 0-75 0-37 087 OA91 g-07 ' 0C25 037! OC70 012! OC83 © ORPI12 0-50
VALVES 573 12E1 815 5726/ 6923 cves CV404 CV2325 CV4043 E180F GXU2 ME1403 Q8108/45
524G 12E14 828 6. 6939 Cv3il CV415 CV2361 CV4044 E181CC GXU3 ME1404 Q8150/15
1B3GT 3B28 13D1 829B 5727/ CVds CV416 CV2466 CV4046 E182CC GXU4 ME1500 08150/30
1B24 3B29 6AF4A 13E1 830B 2D21W | 7183 Cvs3 Ccv417 CV2616 CV4048 EI186F GXU50 ME1501 QB150/36
1B35A. 3022 6AKS 28D7 860 5749 7203 cv73 Cv428 CV2619 CV4053 E188CC Q8150/40
1B63A. 3C23 6AM5 2901 866 5750 7360 Cvid4 Cv434 CV2520 CV4056 EA50 KT66 042 Q8150/45
1N21 3024/24G | 6AMG 53KU 8664 5751 7586 cv8s CV447 CV2522 CV4059 EA52 KT67 043 Q8150/80
1N21B 3045 SANS 75B1 866E 5802 Cv118 CV449 Cv2721 CV4060 EA76 KTs8 Q81200
1N23h 3CX100A5 | 6ANS 75C1 827A 5814 8013 cvial CV466 CV2901 CV4062 2CC35 044G Q81202
1N23CR 3E29 8ARS 83A1 881R 5823 8026A Ccvia4 CV469 CV3523 CV4063 ECF804 M8079 081203
1X24 3J/121E 6AR6 86A1 891R 3840 CV128 CV488 Cv 3929 CV4064 EF50 M8080 0B2 Q81205
1X2B 3J/160E GAU4GTA | 85A2 5963 9001 CV131 Cv4ol CV3986 CV4079 EF54 M8081 0B3 QUsT
3J/1708 6AUSGT | 90AG 954 5965 9002 CV132 CV492 CV3988 CV4501 EF35 MB082 oD3 QV03-12
243 3Q/150E AUG 90AV 955 9003 CV133 CV493 CV3991 CV4502 EF804 M8083 063 QVos-7
24815 3Q/195E | 6AVGGTA | 90CL 956 6005/ 9004 CV13s CVil7 V3998 CV4503 EFP60 M8091 0Z1 QV05-25
2C26A 384 GAWSA 90CG 957 6AQ5W | 9005 CV136 Cv808 CV4001 CV4504 ELS1 MB09F 0Z4A QVv06-20
2C34 3V/310B 8AX5GT | 900V 6021 9006 cv137 CV1072 CV4002 CV4507 EN30 38097 QY3-1254
2C39A 3V/390A | 6B4G 95AL 1625 6057 CV138 CV1076 CV4003 CV4508 EN31 MB098 0T15 QYi-2504
2C43 3V/390B 6BASA 100TH 6058 132014 CV140 CV1092 CV4004 CV5060 EN32 8100 QY4-1004
2D21 6BK4 150B2 2050 6059 CV144 CV1219 CV4005 CV6004 ENSL MB136 Q42400
2D21W 4-125A 6BK7A 150B3 2060W 6060 A1834 CV160 CV1343 CV 4006 CV6008 ESUT4 M8137 QA2403 R10
2E26 1-2504 6BL7GTA | 150C1 2051 061 A2087 CV173 V1475 CV4007 CV6045 ESU76 MB8140 QA2404 R17
2731 4-400A GBNG 150C2 6062 A2134 cvis7 CV1476 CV4008 DA30 ESUTY M8141 QA2406 R18
2733 4B32 6BR7 150C3 40034 6063 A2293 CV188 QV1477 CV4009 Dadl — M8142 QA2407 SILE12
2750 4C35 6B87 150C4 4212D or E | 6064 A2426 Cvlgn CV1478 CV4010 DA42 E6060 M8144 QB3/300 8130
2J54 4CX250B | 6BX7GT | 250TH 42424 6065 A2521 Cv220 CcV1794 CV4011 DA100 Eeosll M8148 QB3-5-750 | g130p
2J56A 4E27 6BZ6 328 4313C 6067 A2900 CV261 CV1480 CV40l2 DET22 803 M81587 QB4-1100 | 3Tv980/40
2K28 4J50 6CB6 329 43928A 6072 ACTS CV273 CV1481 CV4013 EXaTh M8161 QF41 BTV 280/80
2K 26 1752 6CH6 631-P1 1687 6073 ACT® CV284 CV1482 CV4014 ES5L X925 M8162 QF45 8
2K28 4J52A 6CL6 5544 6074 Cv286 CV1787 CV4015 E80CC pesed M8163 QQVo2-6 | gy
2K 45 4553 8CW4 705A 5545 6080 BI1C 1E Cva87 Qv1832 CV4016 E80FQ X22 M8167 QQVo03-10
2X2A 4X150A 6DK6 T15A 6097C BS9O CV31s Cv1833 CV4017 E80F G1/371K | M8179 QQV03-20 | TDO3-10
4X150D 8DQ6B 71568 5642 6130 BS156 Qov329 CV1835 CV4018 ESOL G120/1B M8190 QQve3-20 | TT16
3A/107A 4X250B 6EAS 723A/B 5644 6136 BT cvaar CV1094 CV4019 E80T G150/2B | M8196 QQV03-20A | TT21
3A/108A. 6F33 T25A. 5651 6189 BT35 CV342 CV2000 CV4020 E81C0 G180/2M | M8204 QQVv04-15 | TTR3IMR
3A/108B 5B/251M | 8H8(metal) 5670 6197 BT45 CV345 CV2131 CV4022 ESLL G240/2D | M8212 QUV06-10 | TZ40
3A/109RB 5BJ262M 6K7G/ 801 5672 £201 BT79 CV354 Cv2164 CV4023 E82CC G400/1K M8214 QOVOE-40A | 41y
3A/110A 5B/254M | 6UBA 803 5676 6202 BTE3 CV359 CVv2l55 CV4024 E83CC GN¢ M8223 Q870/20 Ul
3A/110B 5B/256M | 6V6GT 805 5687 6203 CV360 CV2160 CV4025 E83F GT1C M8224 Q875/20 Ul_
347146 513/266M 807 5696 6205 cic CV371 CV2179 CV4028 E88CC GTRI120Ww | M822s Q875/40 27
3A/167M 5B/25TM | 11E3 808 5702 6360 ClK CV372 CV2235 Cv4033 E90CC GTRI150MS | M8232 Q875/60 VL8631
3AD 5022 11E13 811 5718 8442 CAA322 Cvars Cv2237 CV4035 E90L U18 MB237 Qu83/3
3B/240M 5D21 12AY7 811A 5719 6463 CVs CV301 Cv2238 Cv4038 E91H GU20/21 | M8245 Q892/10 7300T
3B/241M 5R4GY 12B4A 8124 5725/ 6550 CV25 Cv395 Cv2253 CV4039 E92CC GUs0 ME1400 Q8Y5/10 Z759
3B24 5U4GB 12BY7A | 813 6AB6W | 6807 CV26 CV397 CV2289 CV4040 E180CC GXUL ME1401 Q8105/45 | Z803U
i 7410 .. . 020 7437 .. .. 085 7476 . 0-45 74107 .. 050 74157 1:80
Integrated Circults | 7417 © o023 | 7438 .. . 085 7480 080 74110 o 080 74170 410
2401 .. .. oo 7412 . 0-42 7440 .. 0-20 7482 0-87 74111 195 74174 .. 200 LOW PROFILE
7402 .. .. 020 7413 . 0-30 T441AN 075 7483 . 100 74118 1-00 74175 135
7403 020 7416 - 0-30 7442 .. 075 7484 0-90 74119 1-90 74176 .. 180 SOCKETS
7404 050 7417 . 0-30 7450 0-20 7486 0-45 74121 0-80 74190 1-95 14 pin DIL, 15p.
7405 0-20 7420 . 0-20 7451 0-20 7490 075 74122 135 74191 1-95 16 pin, DIL, 17p.
7408 0-30 7422 . 0-48 7453 0-20 7491AN 1-00 74123 2770 74102 200 X .
7407 0-30 7423 . 0-48 7454 . 0-20 493 075 74141 1-00 74193 2:00 Stockists of English
7408 620 7425 0-48 7460 . 0-20 7493 0-75 74145 1-50 74194 2-50 Electric, Ferranti,
7409 0-48 7427 0-42 7470 . 0-30 7494 0-80 74150 335 74195 1-85 M.O. Valve Co.,
7428 0-50 7472 . 0-30 7495 0-80 74151 110 74196 1-50 Mullard. S.T.C
7430 0-20 7473 0-40 7498 1-00 74154 2-00 74197 150 [abhadd
7432 0-42 7474 0-40 7497 .. .. 6% 74155 1-55 74198 160
7433 .. .. 070 7475 .. .. 058 74100 .. 250 74156 .. 135 74199 460
FROM 1ST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TD TDOTAL DRDER PRICE INCLUDING PDSTAGE. "
Terms of Business: Mon. to Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage 5p. for one valve; Ip each additional valve.
Express postage: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over £5 post free. Valves tested and released to A.R.B.
specification if required.

Contit Mod 3 cases came in six sizes and
offer the manwfacturar of smallinstruments
an attractive lmu enst case available ex stock.
Made in blue PVC coated steel, these cases
ofter strength and rigidity and come
complete with front snd rear panels.
PCB and PSU mounting systems are
also available.

WEST HYDE DEVELOPMENTS
Telephone: Northwood 24941/26732

L1o.

Mod-301
Mod-302
Mod-303
Mod-304
Mod-305
Mod-306

Prices include cass. chassis. feet. stainless screws. P. & P. and VAT,

WEST HYDE W)

RYEFIELD CRESCENT,

Dim. in ins.
7x3 x5%
7x43 x5}
7x6 x5}
11x3 x5%
11x43x53
11 x6 x5%

NORTHWOOD

Telex: 923231 Code: West Hyde Nthwd.

(tess for quantities)
3.25
3.41
3.85
3.85
4.56
5.28

HILLS.  MI00X.

HAE INN

48 sizes of low cost cases in biue
PVC coated steel with PVC coated
aluminium tront and rear panels Woad grain 0. £4.34
The design of these cases permits the instrument to be EG. £500
tutlt up or serviced without the externai panels. Price H  £550
includes all stainless steel assembly screws. rubbey fest o —
and one or two chassis according to size, and also VAT B 'F -

L FRoyr l 7

2

and P. & P. Delivery ex stock Special punching td take
WEST HYDE W)

- ”

Sinctair Hi-Fi modules available.

Telephone: Northwood 24941/26732
WW—110 FOR FURTHER DETAILS

www.americanradiohistorv.com

XEgCCAVTIOTOZI-XC-TOTMMOO® >

L B 4 1off

4% 3 B85 f£289
45 7 65 f£324
45 10 65 £390
8 3 B85 f£390
9 7 65 f434
9 10 65 f£500
13 3 65 fa34
13 7 65 £5.00
13 10 65 £550
18 3 65 £500
18 7 85 f671
18 10 65 f£814
45 3 13 f£3.24
45 7 13 f434
45 10 13 £550
9 3 13 fa3
9 7 13 f£550
9 10 13 f6N
13 3 13 f£550
13 7 13 f67
12 10 13 f8M4
18 3 13 f671
18 7 13 £814
18 10 13 £8.73

Quantity Oiscounts

WEST HYOE OEVELOPMENTS LIMITED, RYEFIELD CRESCENT. NORTHWOOO HILLS, NORTHWG OO, -mn:;,m.z;;;i
x: 9,


www.americanradiohistory.com

Wireless World, September 1973
[ ] £ [ I3 ] [ L
0B2 035 | R17 045 | UBFBO  0-35 | VR150/30 0-35 | 5B254M 276 | 6AQ5 036 | 6C4 025 | 6K7G 017
PABC80 035 [ R19 035 [ UBF8®  0-34 | 2800U  1-40 | 5B/255M 310 | 6AQ5W  0-45 | 6C8 0-20 | 6KBGT  0-40
PCOT 041 | gry ve a5 | Z801U  1-40 [5R4GY 065 | 6AS6  0-30 | 6CH6  0-55 | 6K25 -
TY C85  0-35 ] 0-70
PC900 042 | “550/50 320 | UCFS .go | Z803U 110 [5U4G 0-30 | 6AT6 0-30 | 6CL6 0-50 | 61L6M 1-35
PCCBY  0-38 | g0 060 1 7900T  0-90 |5ViG 045 | 6AU6 020 | 6D6 015 [ 68A7 0-40
2 2 PCC8Y 045 | “oio a0 g.og UCH42 060 1L4 0-13 [5Y4G  0-35 | 6AX4GT 0-50 | 6EA8  0-80 [ 68A7GT 0-25
Bi2H 15| ECL82 031 PCC189 0-49 UCHS1 035 | 1R3 0:35 | 5Y3GT 033 | 6AX5GT 0-60 | 6F23 080 | 63C7GT 0-20 THE VALVE WITH A
CY3l 040 ECL83 063 | PCES00 075 | TT21 380 | yyo 35 | 184 030|523 07 ; : -
1 ICL83 182 035 0 | 687 0-35 | 6F33 135 |68G7  0-40
DAF96  0-40 | ECL8G  0-38 | PCF80 025 | uas 070 | voras o5 | 189 0-30 | 524 075 | ¢ A ST GUARANTEE
DF96  0-40 | EF36 050 | PCF82  0-27 1T4 030 | 5z46T 0.3 | BBK7  0-60 | BHEM - 0-25 0540
DK9 040 | EF37A 085 | POr8s  0-54 | U20 0:70 | UF80  0:30 | 1xy4 .36 |6AB7 025 | OBAS 025§ 6J4WA 065 | 68J7GT 0-28
DL 0:32 | EF40 0-62 | PCF86  0-50 | U27 0-45 | UF89 035 | 1x2B 050 [ 6ACT 0-45 | 6BES 0-25 | 675 035 | 6SK7 0-45
DL94 0-45 | EF41 0-65 | PCF200  0-60 | y5y9) 0-68 UL41 0-80 | 2K23 7-50 [ 6AH# 0-50 { 6BG6G  0-47 | 6J3QT 0-30 | 6SL7QGT 0-35
DLus, G0 RERSO) | DSSHIECEI0LY 10560 90 | UL84 035 | aa4 0-40 [6AK3 035 | 6nJ6 045 | 6J8 025 [6SN7GT 035 |s0cts 070 |sosr o
DM70  0-40 [ EF83  0-60 | PCF801 0-44 | U801 0-70 4 GAKS  0-30 5 : b 0-55
- . o . & . uus 0-65 | 3D§ 0-15 = GBQ7A 0-43 | 8J7G 0-30 | 68Q7 045 | 30C17 0-85 | 8060 050
DY86 0-29 | EF85 0-31 | PCF802 045 | UABCS0 0-30 6ALD 018
DY8T  0-28 | EFs 0-27 | POFBO5  0-80 UY41 045 | 3Q4 055 | gatsw 035 | "BR7T 109 | 6J7M 0-35 | 68Q7GT 0-30 | 30C18  0-75 | 6064 045
{;g;”c"g 0-30 g]-‘sg 0-25 | PCF806  0-65 gﬂﬂ 050 [ Uyss  0-35 | 384 0-33 | gAMG ~ 0-35 | 6BW6 080 [ 6K6aT ¢85 [6V6G 015 | S0F8 g'gg gggg g'gg
01108 EF91  0-27| PCF808  0-85 | UBCs1 o0 : 20 0- 3 48 | §AN . 7 b . ‘ 2 - :
EsScCjo1 108 | EFOL 027 | POPSOR 085 048 | VR105/30 0-35 | 3v4 048 |6AN8 060 | uBW7  0-80 | 6K7 040 | 6V6GT  0:35 | 5oPL12  0-95 | 6140 1%
E180CC 090 | EF95 ~ 031) PCL8I 080 | gppeial OFFER g;;a g.;: foLis' 080 la00r  oas
E182CC 108 [ EFI83 028 [ PC] 0-30 25 | ¢ i 001 o
BEGC 1% EnE, o MR 18 wEaLot=t TRANSISTORS, ZENER DIODES |, 0|8t owimn o
EABCS0 0-27 | EFL200 087 [ PCL8Y  0-35 P & p 50p 8yoa  o-75 | 30P12  0-75 19003 045
EAF42 046 | EL34  0-59 [ PCL85  0-40 8-30L2  0-85 | OE18  0-70 | 9004 012
EBYI 020 | EL41  055| PCLB6  0-43 2 £ [} 3 £ gz S |IOBLY 10570} Is006 012
EBCs3 045 | EL8+ 021 [ PFL200 0-60 | OAS 0-20 | ocn1 0-12 | I1N702-7260-36 | 3N139 175 | ABY67 048 | CR83/40 050 | o s 300L13  0-90
EBCs1 050 | EL8& 044 | PLss  0-50 | QA0 0-25|0C72 020 | 1N823A 130 [ 3N1s0 097 { BAWIS 028 | c82a  o-65  'B7 050 | J0PL14 085 | ¢ g mypey
CC81  0-27 | EL86 0-36 | PL8T 040 | 0AT0 010 [ OC7 0-30 | 1N4785 0-50 | 3N154 085 [ BC107 0-10 | CVioz  o0-25 | 7Y+ 0:60 | 35L6GT 0-50 | ‘oRg7
EBFR0 036 | ELS0 031 | PLs2 035 | OA7Tl 010 [ 0C75  0-25| 1ZMT5 035 | 3N159 145 | BCI08  0-10 | GETI03 0-23 | 9D6 030 | 35W4 030 | VORII7R 599
EBFS3 040 | ELes 098 |PL83 038 | OAT3 007 | 0C76 025 | 1ZMTI0 033 | 6FRS  0-45 | BCI13 010 | GETII5 0-45 [ 11E2 370 | 302407 0.5 | Volaire 5og
EBF89 027 | EI500 076 | PL84  0.30 | OA74 007 | 0C81 020 | 12T5  0-67 | 19FR60 0-73 | BC118  0-20 | GET116 050 i |[624C0 (055 (AR7CH7.00
ECC81 027 | ELo04 076 | PL500  0-62 [ OAT9 0CBID 020 | 1ZTIo 063 | 40954  1.25 [ BCY72 0185 | cExce 150 | 12ATS 03515005 045 | 88D 810
ICCR2  0-25 | EM31  0-22 | PL304 062 | (6D15) 010 oCsiDM 0-20 | 26385  0-51 | 40595 126 | BFI15 025 | NKTe22 0-20 | 12AT7  0:35 | 50CD6G 110 =
£CO83 095 | EM80 036 | PLsos 070 OASL 008 | OCs2 025 | 2G403 051 | 40636 125 | BFI73  0-20 | NKT303 0-50 | 12AU7  0-24 | 50EH5  0-85 | *°L 510
ECC84  0-27 | EM84 0-81 | PL509  1.08 | 0AS1 0-07 | 0C82DM 0-30 | 2N818  0-37 | 40668 1-25 | BFYsl  0-20 | RAS310AF 12AV6  0-40 | 75 0-50
ECC85 0-36 | EM87 063 | pLao2  0-88 | OA200 0-07 | OC83 025 | 2N1304 0-22 | 40669  1-40 | BFY52  0-20 033 [ 19ax7 025 | 76 .55 | Photo Tubes
ECcss 080 | EYSl 038 | pwy . o0 OAZoz 010 | OC83B 016 [ 2N1306 0-25 | ACI26  0-25 | BS 045 | 8D918  0-28 | jon s RN | Sl
ooy oslEvss  oag| bR RB0 O 055 |OCS4 025! oN1307 025 |ACier 025 |BS2 047 | sposs 31 | L2BAG 03578 b P
EOC189 0.4g | EYSL  040] o oAZA0Y 35| oCize 050 | 2N2ts7 04| ACi28 090 | BSY29 025 | sD933 032 ( 12BEG 035 | 80 0-55 | 9314 7
s EY88 040 LY80 035 80 | oc130  0-25 | 2N2411 1:50 | AC176  0-20 | BU100  1:80 | 8D94 0-21 | 12BH7 023 | 723A/B  7-00 | 097C  16-00
ECF80 031 g7yl  0-45| PYSL 030 ]0C22 050 [ 0Cls0 040 2N2004A 0-25 | ACY17 0-25 | BYZI3 025 ) 8D9sS 046 | 12c8 030 | 803 5-50
ECFs2 03l | EZ80 022 | PYe2 030 | 0OC25  0-40 | OC170  0-25 | 2N2989 400 | ACY28 017 | BYZI6  0-63 | V405A  0-40 | 105, 285 | 80 1500 | Bvecial Valves
ECF83  0-67 | EZ81 0-24 | pyss 0-35 | 0OC28 0-25 | OC171  0-30 { 2N3058 0-20 | AD149  0-50 [ CRSI/10 0-25 | Z2A51CF 0-78 5 00
Norool Osalazas 082 ves  oup|oces o |OC172 037 aN30ss 050 | ADI6L 035 [ CRBU20 038 | ZRu o33 [13KS 088 807 0-50 | €V2330 18-00
ECH3 ox | GZ37 083 | 1. vaio 0C200  0-40 [ 2N3055 064 | AD162  0-35 | CR81/30 0-40 | ZR21 0-46 | 12K7GT 0-45 | 813 4-00 | JPY/7D  35-00
1 025 | gTes  g.30| PYBUO  0:35|0C20 080 |0oCoo1 075 | 2N3730 0-50 | AF118  0-50 | CR81/35 0-43 | ZR22  0-42 | 12K8GT 0-40 | 8324 270 | K301 450
ECH83 040 | KT88  2.25 | PY801 0-45 | 0C35 050 | 0C206  0-85 | 2N3731 2-75 | AP127  0-20 | CRS1/40 0-48 12Q7GT 040 | 886A 125 | K305  11-00
ECH84 040 ,\'71:; 180 | QQVO 0C36 0-56 | IN21B  0-30 | 2N4172 0-50 | AF139  0-30 | CR83/05 0-30 | ZENER 128G7 0-40 | 9314 475 | K308  14-50
ECL80 040 | OA2 038| 310 110 oc3g 042 1IN25  0-80 | 82303 050 | AF178  0-48 | CR83/20 0-38 | DIODES 1487 0-70 | 954 0-35 | K337 1450
0C4s 017 {1N43 010 3F100  0-62 | AF186  0-40 | CRS3/30 0-43 19405  0-40 | 935 025 | KRN2A 3°18
ocs3 012 | INTO 007 | 3FRS  0-32 | ABY26  0-25 | OR825/025 All preferred ; . o | WLal7a 1
VALVES AND TRANSISTORS " voltage | 1863 E76 1956 030 | WLALTA 138
ocio 012 1N677 0121 3N128 087 | ABY28 025 085 . i 33/92/E 35
Telephone enquiries for valves, iw 0-17 | 19G6 5:75 | 957 035 SCI22 xgo
transistors, efc., retail 743 4946; TANT OTHERS IN STOCK including integrated circuits, C.B.T. 1W 037 | 19H4 525 | 991 0-40 n 0
trade and export 743 0899. and special valves. U.K. POSTAGE over £3 free, 5p Jor one valve 1-5W 0-25 | 20P4 1-00 | 2051 0-70 | 714AY  3°60
plus 1p for each additional valve or transistor. C.0.D. 25p extra. W 0-40 | 25L6GT 050 | 5933 100! 7254 22-50
MARCON' TEST EQU'PMENT BEST PRICES PAID FOR TEST AND COMMUNICATION

TFI041C VTVM A.C.
voltage range 300 MV
to 300V In 7 ranges,
20 Hz-1500 MHz. D.C.
voltage ranges 300
MV 1000V in 8 ranges.
D.C. resistance 50
ohms to 500 ohms.
Price £62-50.

TF 801B/3/S SIGNAL
GENERATOR
Spec. as for TF
801D/1/S except for
minor circuit changes
eg. 1 and 2 MHz
switched calibrator.

P.O.A.

TF 1400S DOUBLE PULSE GENERATOR
WITH TM 6600/S SECONDARY PULSE
UNIT. Fortesting radar, nucleonics, 'scopes,
counters, fiiters etc. SPEC. TF 1400S. Rep.
frequ. 10Hz to 100 kHz, pulse width 0-1 to
100u sec., delay —1'5 to +3000u sec., rise
time « 30N sec. SPEC. TM 6600/S. As for
TF1400S except pulse width 0-5 to 25u sec,
delay 0 to + 300, sec. £230.

RACAL UNIVERSAL COUNTER/
TIMER SAS50 (CT488) '

8 digit in-

line read-

out.

Facilities

include:

direct

frequency

measure-

ment up to

100MHz;

pulse,

period, ratio, time interval and totalising
measurements. Three independent in-
puts, self-check etc. Full spec. and price
on request.

SIGNAL GENERATOR TYPE
AN/USM-16 (MODEL BJT5A)
A precision HF/VHF signal generator
bodying faciiities seld found or con-
tained in one instrument, namely outputs
of CW/AM/PM and swept carrier, in
the frequency range 10 to 440 MHz. Some of
the features of the instrument are: AUTO-
MATIC FREQUENCY STABILISATION
(locks output signal to selected frequency),
AUTOMATIC LEVEL CONTROL (holds
output constant 4+ 1db) INTERPOLATION
OSCILLATION {for precise tuning between
gryFslal check points) MARKERS (for

F.M.

Brief specifications, Frequency 10 to 440MHz,
RF output 0.1uV to 0.224V at 50 ohms. Modes
of operation CW-HIL, CW_ CW (calibrated and
stabilised), AM-400Hz and 1kHz and external,
FM-400Hz and 1kHz and external 0.75 kHzdev.,
S.F.M. —x1, x10, x100, 0-75, 750 & 7500kHz dev.
resp., P.M. —50 to 5000 pps at 1 to 30usec.
width int. or ext., 150 to 5000Hz rep rate.
3 gne}er§ for; mod. and dev., frequency dls-
crimination pulse level output. With manual.
Complete specification and price on
application.

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

*

*

TF 801D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. outpul
01 V-1V source e.m.f. Dial calibrated in
volts, decibels and power relative to thermal
noise. Piston type attenuator. S0Q output
| d Internal lation at 1 kHz
at up to 90% depth, also external sine and
pulse modulation. Built-in 5MHz crystal
callbrator. Separate R.F. and mod. meters.

P.O.A.

TF 562B/3 Osciliator and Detector Unlt.
TF 12288
TF 12254
TM™M STIA
TF 1258A VHF SPECTRUM ANALYSER
for analysls and measurement of Radar
Equipment. Frequency range 190 to 230MHz
with crystal check points. Sweep wlidth 0-5
to SMHz, output pulse delay (a) 85-175 uSec,
(£) 0:7-1-4 mSec with x1 and X2 multipller

White Noise Test Set.
!

and =2,

20mV with x10 multiptier. £200.

x1, X2 multiplier, Qutput 2uV to

counters to

etc. £125.

5248 COUNTE
MEASUREMENT

18 gHz,

Inputs

HEWLETT—PACKARD
185A 800 Mz SAMPLING OSCILLO-
SCOPE WITH 188A DUAL TRACE
PLUG-IN. Full spec. and P.O.A.
FREQUENCY
t 10Hz to 10,1MH;.
Accuracy § 1 count. Automatlc posi-
tloning of decimal point. Period mea-
surement: 0-10kHz, reads in seconds,
milllseconds or microseconds, declmal
point avtomatically positioned. Disptay
on 6 neon lamp decades and 2 meters,
Complete with manual and following
plug-ins: 525A 10 to 100MHz, 5258 100
to 220MHz, 526A video amplifier. Price
on application.
540B TRANSFER OSCILLATOR.
Extends range of 524 and 5245 series
or on its own,
measures frequencies below 4gHz with
0.8% accuracy.
430C MICROWAVE POWER METER.
Complete with 476A bolo mount, 4758
tunable bolo, BM16 waveguide,
205AG AUDIO OSCILLATOR.
distortion, 20 Hz to 200 kHz, metered
and attenuated
enabling a very wide range of measure-
ments to be made on amptifiers, fliters,

and outputs

£95.
Low

616B SHF SIGNAL GENERATOR. Freq.
range 1,75GHz-4,2GHz. F.M

Price on application
TF 394 AUDIO TESTER. Combinea A.F.

Generator
2wW. at

tors.

Mod.: F.
Puise and Ext. A.M., output: 0,1u

.. CW
V-200mV
{0-25kHz), Output meter {up to

. 00, 15 and 3Q2,) and valve voitmeter
(O-BOOVé. with stepped and variable attenua-
0.

SPECTRUM ) g
ANALYSER i
TYPEOA1034
Freq. range:
3 to 30MH:
in 9 bands.
Selectivity: 6
30 and 150Hz,
at 3db. Spec-
trum width:
0-30kHz. Sweep
Duration: 0.1,
03, 1, 3, 10
& secs.
Complete as illustrated,
with manuals, etc. and
L.F. Adaptor.

Bevnd
Price upon application. g

SOLATRON DO 905 STABILISED AM-
PLITUDE SIGNAL GENERATOR. Freq.
range 350kHz-50MHz £70.

TF 1370 R-C OSCILLATOR, SQUARE
AND SINE WAVE. Freq.: Sinewave 10Hz-
10MHz, squarewave 10Hz-100kHz. Direct
output: sinewave: 0-31.6V rms., 10Hz-1MHz,
squarewave: 0-73.2pp 10Hz-100kHz. Attenu-
ator range: —50d8 to +10dB. Impedance:
75, 100, 6002, Price upon application.

BC 624 RECEIVER (Part of SCR 522 TX/RX)
100-156 mcs, no valves, requires separate
PSU for 28V. £2.50. Carriage 50p.

TR 143 TRANSMITTER RECEIVER
100/1261 mcs, requires separate PSU for 28V.
Price £12.00. Carriage £1.50.

TEKTRONIX
OSCILLOSCOPES.

541 A—33MHz, plug-in ¥ amps.
531-57—60MHz, separate P.S.U.
561 A—tOMHz, solld state, compact,
takes the following plugs-ins: X, Y,
differenttal, sampling, spectrum ana-
lyser.

PLUG-IN UNITS

CA—24 MHz duval trace 50MV-20V.
G-—20 MHz difterential SOMV-20V,
L—30 MHz fast rise time SMV:20V.
D—HIigh pain differentiali 1MV-50V.
N 600MHz sampling 10mV-cm.
R Translstor measurement.

P type callibration.

3A1-—Dual trace 10mV-10V.
3B3-Delayed sweep time base.
134—P6021 probe and current probe
amplifier, ImA-15A p. & p., new and
boxed, £125.

EQUIPMENT

162 wave form generator.

163 Pulse generator.

500/250W MEDIUM WAVE BROAD-
CAST TRANSMITTERS. Price and
detatls on application.

M.O. for ET 4336 TX (see description in
previous issues) £8:50. P, & P. £1:50.
ARS8 SPARES. We hold the largest stock
In U.K. write for list.

3 PHASE AUTO TRANSFORMER, wye
input 400v, wye output 241.5/230/218.5v 50c
18kVA. Made by Westinghouse of USA

EQUIPMENT. Single items or quantities. Private or Industrial.

PLEASE NOTE

Unless offered as “'asseen”

ALL EQUIPMENT

ordered from us is completely over-
hauled mechanically and electrically
in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:

BC 610 Haillcrafters.

RCA ET 4336 also modified version of
increased output to 700w.

COLLINS TYPE 231D 4/5kw., 10 channel,
avtotone and manuval tuning. All above
complete Installation and spare parts.
TRANSCEIVERS

19, 19HP, 38, 62.

C-11. TRANSMITTERS

C-13 TRANSMITTERS

SEE OUR SALE
on page xx

V.A.T.

PLEASE ADD
10%
TO ALL ORDERS

REMSCOPE TYFPE 741 STORAGE
OSCILLOSCOPE. On trolley, complete
with plug-in trace shifter and two plug-In
Y ampllifiers.. £180 plus carriage.
HARNESS “A” & "B" control units,
Junction boxes, headph , microph

etc.
R.F. METER 0-8 amp. 2{" (U.S.A.) £1-80
P.&P. 15p. .
29/41FT. AERIALS each consisting of ten
3ft., Jin. dia. tubular screw-in sections.
11§t. (6-section) whip aerial with adaptor
to fit the Tin. rod, insulated base, stay plate
and stay assemblles, pegs, reamer, hammer,
etc. Absolutely brand new and complete
ready tg erect, in canvas bag. £7-50 new or
£4-50 slightly uged. Carriage 50p.
METERS Full List of our very large
stock of meters on request.
TELEPHONE TYPE “‘J" (Troplcalised)
10 tine MAGNETO TELEPHONE
SWITCHBOARD
50 line AUTOMATIC PRIVATE
TELEPHONE SWITCHBOARD

Price of each of the above on application.
RADAR SCANNER ASSEMBLY TYPE

C368 Parabollc assembly 177, Complete
with motor for 26V 600W, etc. £22'50.
Carriage £2-50.

Brand new in original cases £60.00 Includl
UK transport.

TELEPHONE ENQUIRIES

relating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.
To view TEST EQUIPMENT please phone for appolntment

COLOMOR (EEoncs)
170 Goldhawk Rd., London, W.I12
Tel. 01 - 743 0899
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BRAND NEW

SEMICONDUCTORS & COMPONENTS GUARANTEED

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

40316 050 | BC121 0-23 | BDY18 1-75 | BSX61 042
TRANSISTORS @i %28k onlive oo oo st N o8
. E E 7 0-20 i
26301 015 | 2N3403 019 | 40361 043 | BCi32 050 | BDY38 165 | BSX78 o5 ri:;;‘::t‘he full range of the low number SN 7400 series—soma
2G302 015 | 2N3404 0-24 | 40362 045 | BC134 011 | BDY60 0-90 | BSW70 0-28 E
26303 0:25 | 2N3405 0-27 | 40363 0-88 | BC135 011 | BDY61 125 | BSY24 020 | SN7400 20p | SN7430 20p | SN7472 20p
26306 0-30 | 2N3414 0-10 | 40389 046 | BC136 0-15 | BDY62 1-00 | BSY25 015 | SN7401 20p | SN7432 48p | SN7473 40p
2G309 0-30 | 2N3415 0-10 | 40394 0:56 | BC137 015 | BF115 0-23 | BSY26 020 | SN7402 20p | SN7437 52p | SNT473 40
2G3458 0-25 | 2N3416 015 | 40395 065 | BC138 0-24 | BF117 0-43 | BSY27 015 | SN7407 56 SN7440 20 SN7475 45p
2Gan 015 | 2N3417 0-21 | 40406 0-44 | BC140 0-34 | BF119 058 | BSY28 015 [ cpaato 20” s p p
2G374 045 | 2N3570 1-25 | 40407 033 | BC141 039 | BF121 025 | BSY38 020 P N7441 75p | SN7476 a4p
2N174 140 | 2N3571 112 | 40408 050 | BC142 024 | BF123 027 | BSY3g o020 | SN7411 22p | SN7442 79p | SN7481  £1-25
2N404 0-23 | 2N3572 097 | 40409 052 [ BC143 021 | BF125 0-25 { BSY51 0-25 | SN7413 20p | SN7443 £1-04 | SN7483 £1-00
2N456 075 g:g;gg g:z :g::? g:: gg::g gi: gggg g-gg ggvsz 0-25 | SN7420 20p | SN7444 £1-04 | SN7484 95p
2N4S6A 015 : i E ] Y53 025 | SN74 . ’
2N4STA 080 | 2N3704 014 | 40414 355 | BC147 012 | BFf54 016 | BSYS4 0-30 SN74§; ig’; g:;ﬁg ggg gmigg fzagﬂ
2N491 3-25 | 2N3705 010 | 40467 0-69 [ BC148 0-12 | BF158 023 | B3YS6 079 [ gN7423 52 SN7447 o
2N696 015 | 2N3706 009 | 40468A 0-44 | BCl49 012 | BFi59 027 | BSY6S5 0-15 p N744 £1-30 | SN7491  £1-20
2N697 0-15 | 2N3707 010 | 40600 069 | BC153 018 | BF160 0-23 | BSY78 0-40 | SN7425 48p | SN7450 20p | SN7493 75p
2N698 025 | 2N3708 070 | 40601 067 | BC154 018 | BF161 0-42 | BSYT9 0-40 | SN7426 32p | SN7451 20p | SN7494 84p
2N699 029 | 2N3709 0:09 | 40§02 0-46 | BC157 014 | BF163 0-20 | BSY790 045 | SN7427 48p | SN7452 20p | SN7495 80p
2N706 010 | 2N3710 012 | 40603 0-58 | BC158 013 | BF166 0-35 | BSY95A 039 | SN7428 50p | SN7454 20p | SN7436  £1-00
2NT06A 012 | 2N3711 009 | 40604 0:56 | BC159 0-14 | BF167 0-21 | BU104 142 | o aiso stock th | numb foll
2N708 0-13 | 2N3712 0-95 | 40636 110 | BC160 0-31 | BF173 0-24 | BU10S 2:25 e unusual numbers as tollows—
2N709 0-40 | 2N3T13 Qoo | ) 20 | 011 | BF177 020 | ciil 053 | SN74100 £2:50 | SN 74153 £1.53 | SN 74176 £1.50
2NT11 0-30 | 2N3714 145 | AC107 0-35 | BC163B 013 | BF178 0-35 | D4ON3 0-62 [ SN 74107 £0-43 " .
2N718 021 | 2N3715 1-23 [ AC113 016 | BC168C 013 | BF179 043 | GET111 045 | SN 74118 £1-00 gx ;ﬂgg ggg g: ;ﬁg? S:g
2NT18A 0-30 | 2N3716 130 | AC115 0-16 | BC169B 013 | BF180 035 | GET113 020 f oy 7a119 £1.92 | SN 741
2N720 050 | 2N3773 300 | AC17 020 | BC169C 011 | BF181 032 | GET114 0-20 4157  £1-80 | SN 74190 £1-95
2N721 0-55 | 2N3779 315 | ACT21 013 | BC170 011 | BF182 040 | GET115 050 | SN 74121  £0-60 SN 74160 £2-60 SN 74191 £1.95
2N914 015 | 2N37%0 220 | AC126 0-25 | BC174 013 | BF183 040 | GET119 035 | SN74122 £1-35 | SN 74161 £2-60 SN 74192 £1-90
2N916 017 | 2N3791 z-gs Ag127 g-:: 32175 011 | BFi84 017 | GET120 025 | SN 74123 £1-35 | SN 74164 £2-26 | SN 74193 £1.90
2N918 0-30 | 2N3792 220 | AC128 ] 8 010 | BF18s 017 | GET535 0-20 d ) )
2N929 014 | 2N3794 010 | ACI4IK 0-30 | BC182L 012 | BF194 014 | GET536 0-20 L £u.90 Shales (ERWG. | SN 74155 ETED
: d ) SN 74145 f£1.50 SN 74167 £6-25 SN 74198 £4-60
2N930 0-14 | 2N3819 032 | AC142K 0-25 | BC183 009 | BF195 017 | GET538 020 | op 74150 £
2N1090 023 | 2N3820 047 | ACISIV 014 | BCi8aL 0-09 | BF196 045 | GETs73 012 50 £3-35 | SN 74174 £200 | SN 74199 £4-00
2N1091 0-24 | 2N3823 0-62 | ACIS2V 017 | BC184 041 | BF197 045 | GETss0 030 | SN 74151 £1-10 | SN 74175 £1-35
2N1131 0-20 | 2N3824 075 AC153K 022 | BC184L 011 | BF198 015 | GET883 0-20 NE
2N1132 0-20 | 2N3826 023 | AC153 0-25 | BC186 025 | BF199 018 | GET887 0-20
2N1302 0-16 | 2N3854 016 | AC154 0-20 | BC187 025 | BF200 0-40 | GET890 022 555 TIMER I.C. 90p
2N1303 016 | 2N3854A 016 | AC176 08 | BC207 042 | BF224J 014 | GET895 0-25
2N1304 020 | 2N3855 016 | AC176K 0:20 | BC208 011 | BF225J 019 | TIP29A 049 ZENER DIODES
2N1305 020 | 2N3855A 016 | ACI8TK 0-20 | BC212K 010 | BF237 0-22 | TIP30A 058 | 400MW—B2Y88 and IN SERIES. 15
2N1306 0-22 | 2N3856 016 | AC188K 026 [ BC212L 018 | BF238 022 | TIP31A 062 | 1M SERIES. p-
2N1307 022 | 2N3856A 016 | ACY17 035 | BC214L 021 | BF244 018 | TIP32A 074 watt—IN, IZM and IS SERIES, 22p. 1-5 watt—2L SERIES, 25p.
2N1308 0-25 | 2N3858 018 | ACY18 ¢24 | BC237 0-09 | BF245 033 | TIP33A 1.01 | 10 watt—ZS SERIES. 40p. 20 watt—BZ 93 SERIES, 52p.
2N1309 0-37 | 2N3858A 016 | ACY19 027 | BC238 0-09 | BF246 043 | TIP34A 151 -
2N1483 0-90 | 2N3859 016 | ACY20 022 | BC239 009 | BF247 049 | TIP35A 2:90
2N1507 0-24 | 2N3850A 016 | ACY21 0-26 | BC251 0-20 | BF254 016 | TIP3BA 370 BRIDGE RECTIFIERS
2N1613 020 | 2N3860 046 | ACY22 016 | BC252 018 | BF255 017 | TIP&IA o7 | PV 50 100 200 400 600
2N1631 0-35 | 2N3866 070 | ACY28 0-20 | BC253 023 | BF257 0-41 | TIP42A 090 | 1A 24p 26p 35p 35p 40p
2N1637 0-36 | 2N3877 0-25 | ACY30 0-42 | BC257 0-09 | BF258 0:46 | TIP2955 098 | A 32p 37p 41p 46p 52p
2N1638 0-32 | 2N387TA 0-26 | ACY39 0-65 | BC258 0:09 | BF259 045 | TIP3055 0-60 4A 60p 70p 75p 85p 95p
2N1701 1-10 | 2N3900 0-20 | ACY40 017 | BC259 013 | BF270 025 | ME04OS 018 | g 62p 75p 80p £1-10 £1-25
2N1702 215 | 2N3%00A 021 | ACY4t 017 | BC261 020 | BF272 0-53 | ME0402 020
2N1711 0-22 | 2N3901 0-32 | ACY44 0:31 | BC262 018 | BF273 0-25 | MEO0404 013
2N1893 034 | 2N3%03 022 | AD136Y 096 | BC263 023 | BF274 028 | MEO#1 017 DIODES & RECTIFIERS
thooe oo | v om|aour  pat|sCue wa | snm  on|MEar ot | ST (EamySied S0 | CLIOO (IDamp e
d i i i ; ME0413 014 r
2N2148 094 | 2N3906 020 | AD149V 066 | BC302 027 | BFS21A 230 | ME1120 o5 ::i;ﬁ Hg ::" ;gg p:; 13" gﬂggi Hg ::" igg ":; :2"
2N2192 0-40 | 2N4036 0-46 | AD150 0-63 | BC303 054 | BFS28 0:92 | ME4001 0-09 p 2P P p Al P
2N2192A 0-40 | 2N4037 0-40 | AD161 045 | BC307 0-10 | BFS61 027 | ME4002 o011 | IN5173 (1-5 amp 400 pv) 11p CL.1005 (10 amp 600 pv) 56p
2N2193 0-40 | 2N4058 016 | AD162 045 | BCacTA 010 | BFS98 028 | ME4003 014 | IN5176 (1-5 amp 600 pv) 12p
2N2193A 0-61 | 2N4059 0-09 | AD161 Pr. BC308 0-09 { BFW1I1 0-61 | ME4101 o0 | IN5177 {1-5 amp 800 pv) 15p ANODE & CATHODE STUD
i oaill|lze ot | ARG Ve | Boscse  wosi)lBmas 858 || mest 041 | PL4007 (1-5 amp 1000 pv) 20p | IN1183 (35 amp 50 pv)  70p
94A i ; B H d ME4 010
2N2195 037 | 2N4062 011 | AF114 025 | BC309 010 | BFX29 0-30 | ME4108 011 :xg:gg ig :2” ?gu’"’)) :;p ::Hgg gg :2” ;gg ”:; gg"
2N2195A 018 | 2N4302 025 | AF115 024 | BC309A 010 | BFX30 025 | MEst01 014 LA P e p
2N2218A 0-30 | 2N4303 047 | AF116 025 | BC309B 010 | BFX37 030 | ME6102 oq6 | IN5402 (3amp 200 pv)  20p | IN1188 (35 amp 400 pv) £1-00
2N2219 0-37 | 2N4916 020 | AF117 020 | BC327 0-24 | BFX44 0-33 | ME8002 0-17 | IN5404 (3 amp 400 pv) 22p IN1190 (35 amp 600 pv) £1:40
2N2219A 0-51 | 2N4917 017 | AF118 050 | BC328 0-22 | BFX63 2-48 | MES003 o046 | CL7005 (3 amp 600 pv) 25p CATHODE STUD ONLY
e T N SO 1= T N =R ) L I W T LI e Bl LT
i ; : H i M J420 086 .
2N2221 A 033 | 2N4o20 oM | AF125 020 | BCY30 043 | BFX85 029 | wmua21 o83 ICUUW (3.amp 1000 pv) 30p | IN3768 (35 amp 1000 pv) £2-50
2N2222 031 | 2N4921 050 | AF126 019 | BCY31 0-40 | BFX86 024 | MJ430 015 N34A  10p | BA141  17p | BY237 123p | DA79 7p
2N2222A 0-41 | 2N4922 0-55 | AF127 020 | BCY32 115 | BFX87 028 | MJ440 o1 | IN9I4 7p | BA142  17p | BYZI0  35p | DAS8) 8p
2N2368 0-11 | 2N4923 0-60 | AF139 0-38 | BCY33 0-34 | BFX88 025 | MJ480 075 | IN916 7p | BA144  12p | BYZI1  32p | DA8S 10p
2N2369 015 | 2N5172 012 | AF170 025 | BCY34 0-35 | BFX89 045 | pmJsst 0-85 ]
2N2369A 017 | 2N5174 022 | AFI72 025 | BCY38 053 | BFY10 035 | U490 0'93 2::;3 1;" g:}gg :gp ?JIY\?Z ?g" 323[1] ;"
2N2646 050 | 2N5175 026 | AF178 0-55 | BCYas 1-05 | BFY11 045 | Mgt 110 p P P p
2N2647 120 | 2N5176 032 | AFIT9 065 | BCY40 050 | BFY17 090 | muso2 42 | BAI00  15p | BY100  15p | 0A10  20p | DA35 7o
2N2711 012 | 2N5190 092 | AF180 050 | BCY42 015 | BFY18 035 | mJoo1 2.65 | BA102  25p | BY126  15p [ 0A47 73p | 0A200 7
2N2712 012 | 2N5191 096 | AF186 040 | BCY43 015 | BFY19 035 | MJ100t 2.3¢ | BA110  25p | BY127 17%p | DAT0 ip | 0A202 10p
2N2713 017 | 2N5192 1-24 | AF200 0-35 | BCYS58 0-21 | BFY20 050 | MJ1800 1-88 | BAl1% 7p | BY140 £1-00 | DA73 10p | 0A210 274p
2N2714 017 | 2N5193 101 | AF211 055 | BCYs9 0-22 | BFY29 040 | MuU2500 202
2N2904 0-28 | 2N5194 1-10 | AF239 041 | BCY70 017 | BFY37 020 | pMy2501 325 | OPTOELECTRONICS POTENTIDMETERS
2N2904 A 025 | 2N5195 146 | AF240 072 | BCYT 0-22 | BFY41 0-43 | Mu20s5 1-00 B Carbon:
2N2905 0-33 | 2N5245 035 | AF279 054 | BCY72 013 | BFY43 065 | MU3000 247 MINITRON 3015F 7 SEGMEQT Log o:‘Lin less switch, 16p
2N2905A 035 | 2N5457 035 | AF280 054 | BCY87 347 | BFYS0 022 | My3001 279 | INOICATOR {16 PIN OIL) £2 Lo o Lin.. with switch, 27
2N2906 0-24 | 2N5458 0-33 | AFY42 0-74 | BCYs8 2-40 | BFY51 015 | muazor 09 DRIVER SN 7447 £1:30 0g. or Lin., with switch, 27p
2N2906 A 030 | 2N5459 033 | AL102 075 | BCY89 097 | BFYS2 020 | myaso2 444 | SOCKETS 20p | Wire-wound Pots (3W), 38p
2N2907 0-32 | 3aN128 0-73 | AL103 0-70 | BCZ10 0-35 | BFY53 015 | amue340 0-47 Twin Ganged Stereo Pots, Log.
2N2907A 033 | 3N138 1465 | ASY26 930 | BCZ11 050 | BFY56 034 | myE3T0 o3 | TIL 209 LIGHT EMITTING or Lin.. 43p
2N2923 0-12 | 3N139 1-42 | ASY27 0-36 | BD115 075 | BFY64 0-41 | MIEIT o-80 | DIOOE. (Red). 35p
2N2924 012 | 3N140 092 | ASY28 0-28 | BD116 050 | BFY75 040 | pMmuEs20 0-59 —— - PRESETS (CARBON)
2N2925 015 | 3aN141 081 | ASY29 03 | BD121 075 | BFY76 022 | myEset o073 | SCORPIO ignition kit £10 + | 0.1 Watt 6p  VERTICAL
2N2926 3N142 058 | ASY50 020 | BD123 0-82 | BFY77 024 | M UE1002 193 | S0pP. &P. 0-2 Watt 6p OR
Green 012 | 3N143 0-75 | ASY55 0-35 | BD124 0-67 | BFY78 0-36 . ¥ 1
Yellow 010 | 3N152 092 | AU103 125 | BD130 057 | BFY90 060 mjﬁ;},gf :i; WIRE-WOUND RESISTORS 03 Walt Tip HORZORTAL
Orange 0-10 | 3N153 081 | BCl07 010 | BD131 0-40 | BRY39 0-30 | MyE2901 156 | 25 watt 5% (up to 270 ohms | SLIDE POTENTIOMETERS
2N3053 0:31 | 3N154 0-84 | BC108 010 | BD132 050 | BSX19 013 | MmUE2055 1-65 only), 7p 58mm. TRACK
2N3054 060 | 3N159 117 | BC109 010 | BD13s 043 | BSX20 014 + :
2N3055 050 | 3N187 155 | BC13 043 | BD136 049 | BSX21 020 | RETURN g ‘é"a“ 5+ (up to 8:2kQ2 only). SlNGL]Ek EA{\IAI:E[;,GL[JG i LIN
2N3390 020 | 3N200 2-49 | BC114 012 | BD137 055 | BSX26 049 10 p 5% 2 | LI LI
2N3391 020 | 3N201 105 | BCi1s 015 | BD138 063 | BSX27 034 OF watt 5% (up to 26kS2 only), | TWIN GANGED. LOG or LIN
2N3391A 0-22 | 40050 078 | BCl16 015 | BD139 071 | BSX28 0-25 10p 1k to 500k. 50p each
2N3392 013 | 40251 0-81 | BC116A 018 | BD140 0-83 | BSX29 0-47 POST SMALL VALUE
2N3393 012 | 40309 0-30 | BC117 0-21 | BDY10 1-25 | BSX30 0-68
2N3394 017 | 40310 050 | BC118 011 | BDY11 150 | BSXS9 0718 SERVICE SUB-MIN. ELECTROLYTICS
2N3402 0-12 | 40313 0-92 | BC119 0-27 | BDY17 1-50 | BSX60 054 Wide range of valves only 6p each

Telex 21492

Post & Packing 13p per arder. Europe 25p. Commonwealth (Air) §5p {Min.)

ALL PRICES EXCLUSIVE OF V.A.T.

Te:o-452016123 A, MARSHALL & SON LTD cauisms watcoms

42 CRICKLEWOOD BROADWAY, LONDON, N.W.2
AND 65 BATH STREET, GLASGOW TEL 041-332 4133 Hours: 9-5.30 am Mon-Frl 3-5 om Sat

PRICES SUBJECT TO STOCK AVAILABILITY

WWW.americanradiohistorv.com
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W.W. AMPLIFIER DESIGNS

1oow AMPLIFIER (FEB. 1972)

Designer approved kit.

Semiconductor set a

Resistors, capacitors, pots

F/Glass PCB

POWER SUPPLY (For IGOW Amp)

Designer approved kit.

Semiconductors, Resistors, cupucrtors, pots, trans-
formers, F/Glass PCB .. ..

Components sets on price ist.

e e RED <y é ? TEXAS INSTRUMENTS DESIGNED
TEXAN & APPROVED FULL KIT R CHDUCHIORE

2N699 0-25 | BCI84L 011
2NI613 020 | BC212L 012
2NI7H1 0:25 | BC214L 014
2N2926G 010 | BCY72 0.13
2N30s3 0-15 | BF257 0-40
2N3055 0:45 | BF259 0-47
2N 3442 120 | BFR39 0.25
2N3702 0.11 | BFR79 0.25

N h to clas B 2N3703 0.10 | BFYS50 020
30W BLOMLEY (New ﬂPP'°°C s B) 2N3704 0,10 | BFYSI 0.20
Semiconductor set b
Reslstors.cc;pucmors, pots .. .. ut B .. 55‘5’ 2N3705 0.10 E"j:g'z ?;3
Restors Lol e%£98.50 ‘ :
Sow BAILEY (Single power rail) , INCLUDES TEAK CASE oo sl mBl 1%
Transistor set .. . . - o 5 .
Resistors, capacitors, pots A #s - 2 o 52: i:;;gg 3379 H;gﬁ?g ggg
FIIGh:uSs:E;:BHOOD CLASS A (Dec 1970, circuit) 20 Watt per channel stereo amplifier designed by Richard Mann |5, 3774 0.09 | MPSAI4 035
& ki v of Texas Instruments and published in Practical Wireless May- | MPSA55  0-35
Designer approved kit. 2N371 0.09 MPSAES 0.35
2N3055 pair, BC212L, 2NI1711 = o v e ::10 July 1972. 2N3819 023 | Mpsa6s 0-40
;Rfs'lst°r;-cc“°°‘"°"v pot .. = - - o 0423 This low distortion (0.09%; at 20W into 8 ohm), wide bandwidth | 2N3904 0-17 | MPSUOS  0-60
LIGNuSs:EY HOOD 20W CLASS AB (—3dB 5Hz-35KHz) design is offered as a Texas Instruments | 2N3906 0:20 | MPSUS5  0-70
Designer approved kit. approved full kit (including all metalwork and Teak case for a |2N4058  0-12 3N72741F 058
MJ481/491, MJES2], BCIBIL, BC2I2L, zener .. .. 338 | qo0a of £28.50 post paid. Full details in price list. 2N4062  0-10 ) 00 110
Resistors, capacitors, pots .. o L.o2:20 2N4302 0-60 TIP29A 0-50
F/Glass PCB . va o - 3 s .. 070 2N5087 0.42 | Tp30A 0-60
Please state 802 o 1502 METALWORK SYSTEM 2NS210  0.54 [ TIP3IA  0-60
REGULATED 60V POWER SUPPLY X A INI5457 0-30 | TIP32A 0-70
A 5 transistor series stabiliser, suitable for a pair of Designed to house Bailey, Blomley or Linsley Hood Class AB |5 s34 0-30 | TIP33A 1-00
g;:élepymc:erct;scl,ﬁmkl){ siﬁf/'c':ff"n sfeét:nFr}gGl:seerCeBﬂecnve e amplifiers with simple.or regulated power supplies_and Ba!ley 40361 0-40 H;i?ﬁ 5;2
Power supplies for other amplifiers also available Burrows pre-amp. Options of standard or hum reducing toroidal | 40362 045 | Toeda  0.90
BAILEY/BURROWS PRE-AMP (Aug, |97I) mains transformer. BCI07 0-08 | T|p3055 0-60
Component Set: g‘lono 53 o sd :;g BCi08 0-08 | 1B0O8T20 0-50
Component set: Stereo . BCI109 0-08 | 1B40K20 1-40
Each component set comprlses ofI all specnﬁed Irei)slsltors. TOROIDAL TRANSFORMER 60 volt 2 amp. BC125 015 | IN9I4 0-07
Egs::clztlof;sr JE?ZZ'?::? e Max. height 2in. Suitable for our regulated power supply £7.40 | BCI26 015 }gﬁ" gg;
Stereo F/Glass PCB .. . e 1 . £0.20 | BCI82ZK  0-10 | ;¢99 010
impleclamp ...... ... i il . 5 C212K )
STUART TAPE RECORDER X - B 0:12 | 153062 0-25
Set of stereo figlass PCBs .. e o ¢ .. 270 | Magnetically screening clamp............. e, £0.75 | BCI82L 0-10 ! 5805 1-20

DESIGNER APPROVED KIT

SLIMLINE STYLE CHASSIS DIMENSIONS: 17.0in. x 2.0in. x 12.0in.
This slimline unit has been made practical by the use of a specially designed
TOROIDAL TRANSFORMER and highly compact printed circuit boards which
have been fully tested and approved by Mr. Linsley-Hood.

F R E E Total cost of individually

purchased packs:

TEAK CASE £63.95

WITH 75 WATT PER Cost of complete kit:
CHANNEL COMPLETE £56.60

AMPLIFIER KITS TRADE ENQUIRIES WELCOME

P.S. Full circuit description in handbook .. o .. 30p
FOR FURTHER DETAILS PLEASE WRITE TO:

POWERTRAN ELECTRONICS

U.K. Orders Subject to 10% V.A.T. Surcharge

HI-FI NEWS 75 WATT AMPLIFIER

BY J. L. LINSLEY-HOOD

Published Nov. 1972 to Feb. 1973
% 75 WATTS PER CHANNEL
% BANDWIDTH (3dB) 3HZ-40KHZ
% DISTORTION LESS THAN 0.019
v UNCONDITIONAL STABILITY
COMPONENT PACKS

Pack
I Fibre glass printed circuit board for power amp. ...... £0.75
2 Set of resistors, capacitors, pre-sets for power amp. .. £1.50
3 Set of semi-conductors for power amp. (highest voltage
Version) wlBde .. e ..t antismnboegme tge 8B, ne o wBa bl - £5.50
4 Pair of 2 drilled, finned heat sinks .................. £0.80
5 Fibre glass printed circuit board for pre-amp........... £1.10
6 Setof low noise resistors, capacitors, pre-sets for pre-amp £2.70
7 Set of low noise, high gain semi-conductors for pre-amp £2.10
8 Set of potentiometers (including mains switch) ........ £1.55
9 Set of 4 push button switches, rotary mode switch .... £3.10
10 Toroidal transformer complete with magnetic screen/
housing primary: 0-117-234 V. secondaries: 33-0-33 V,
24-0-24 V., electrostatic screen ................o0u... £9.15
Il Fibre glass printed circuit board for power supply .... £0.55
12 Set of resistors, capacitors, secondary fuses, semi-
conductors for power supply ........ T ION X T £3.50
13 Set of miscellaneous parts including DIN skts., mains
input skt. fuse holder, interconnecting cable, contro!
KNoBS i o iiaie el m oo ek cuetis o (e se e oo eb b smans £3.25
14 Set of metal workparts including silk screen printed
fascia panel and all brackets, fixing parts, etc. ........ £6.30
I5 Handbook, based on Hi-Fi News articles ............ .. £0.30
16 Teak cabinet .......c.coiiiiiiiiniinii i, £7.35

2 each of packs |-7 inclusive are required for complete
stereo system.

Basic Component Set
Set of semi-conductors, resistors, capa-

PORTWAY INDUSTRIAL ESTATE, ANDOVER : HANTS citors, printed circuit boards for stereo
MAIL ORDER ONLY POST FREE TO U.K. OVERSEAS AT COST

power amp, pre-amp. and power supply.
£31.35
Handbook Included

WAL americanradiohistornv.com
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Bevcnes BOLTON COVENTRY
SUNDERLAND STOCKPORT
DONGASTER

opening Sept

BIRMINGHAM 30-31 Gt. Western Arcade
(Closed Wed.} Tel.: 236 1279
BOLTOM 23 Deansgate Tel: 33512
BRADFORD 10 North Parade {Closed Wea.)
COVENTRY 17 Shelton Square  Tel : 25983
DARLINGTON 19 Northpate (Closed Wed.)
DERBY The Spot, 26 Osmaston Rd.
(Closed Wed.) Tel.: 41361
DONCASTER 3 Queensgate, Waéerdtale
entre.
!DINBURGM 101 Lothlan Road (Closed Wed.)
GLASGOW 326 Argyle St. {Closed Tues.)
HULL 7 Whitefrlargate (Closed Thurs.}
LEEDS 5-7 County {Mecca) Arcade, Briggate
(Closed Wed.) Tel. 28252
LEICESTER 32 High St. (Closed Thurs.}
LIVERPOOL 73 Dale St. (Closed Wed.)
LONDON 238 Edgware-Rd., {Closed Thurs.)
MANCHESTER 60a Oldham St.(Closed Wed.)

HI-FI CENTRES LTD

MAIL ORDERS to:
106 RENCORNER LANE, LEEDS 13.
Terms C.W.0. or C.0.D. Postage 28p extra
under £2. 33p extra over £2, or as stated.
Trade supplied. 8.A.E. with enqulﬂe-.

EXPORT ENQUIRIES WELCOM
BRANCHES OPEN ALL DAY SATUBDAYI
AND OPERATE A 5-DAY WEEK

MAIL ORDERS NOT TO BE SENT 'l‘O SHOPS.

MIDDLESBRO 106 Newport Rd (Closed Wed.)
NEWCASTLE-ON-TYNE 24 Newgate

Shopping Centre (Closed Wed.) Tel. 21469
NOTTINGHAM 19 Market St. {Closed Thurs.)

SHEFFIELD 13 Exchange St. {Closed Thurs.)
Tel.; 20716
STOCKPORT 8 Little Underbank Tel. 480 o777
(Closed Thurs.)
SUNDERLAND 5 Market Square (Closed Wed.)

ALL PRIGES INGLUDE VA

AND FULL LABOUR/
MATERIAL GUARANTEES.

HUGE DISCOUNTS ON LEADING BRAND
TAPE AND TURNTABLE UNITS

Wireless World, September 1973

MARCONI (c)A |1094AI$ H. ;-' SPSEC'I’RUM ANALYSER
arrier_range: 3 to 30 Mcls. Sweep width:
SIGNAL up to 30 Kcls. 60 dB
m ’ GENERATOR |measurable o0 amplitude differences

Range: 15KHz to
30MHz. Output
0.4uV to 4V at
| 13 or 75 ohms,
Iimpedance wnh
terminati

(supplied). Bullt
In crystal check
facility wit

including carr,

MARCONI

SIGNAL GENERATOR TF 801B/3{S. Range|
12 Mcls to 485 Mc{s. P.
TF1221 HETERODYNE UNIT. Frequency!
range: 2 Kc/s~100 Mc/s In seven vanges P.O.A.
TF1345/2 COUNTER FREQUENCY METER
with plug-in units up 1o 220 Mc/s. P,O.A
OA.1094A/3 H.F. SPECTRUM ANALYSER
with trolley and L.F, extension unit type|
‘TM6448. Frequency range: 3-30 MHz in nine
bands. Selectivity: 6, 30, 150 Hz at 3 dB. Spec-|
trum width: 0-3 kHz and 0-30 kHz in two ranges.
Sweep duration: 0-t, 0-3, 1, 3, 10 and 30 sec.|
and manual control,
TF 144H SIGNAL GENERATOR. Frequency
range: 10 kHz-72 MHz. Stability: 0-002%.
High discrimination, plus crystai callbralor
Good r.f. waveform at all frequencies. Protected
thermocouple level monitor. Price and spec, on
request.
A.P.T, CONSTANT CURRENT POWER

SUPPLY MODEL 515S
D.C. voltage: 0 500v (cont. var.) in 4 ranges.
D.C. current: 0-450mA adjustable 0-350mA in:

h?E.I‘JTRON COUNTING ASSEMBLY Mk
handbook, £138

THERMOCOUPLES Mineral

Metat Sheathed. Conductors: PosltlvelnNslttl:l?etﬂ

Chromium. Negative Nickel—Aluminium. Con-

ductor Diameter: -011 lnch nominal. Toler-

:ﬁgew:%ogoccf lo":og:c 4 3% between 420°C.
eng t. 2in. (36 .

£2-25 post pald. [ Gl gk

AMPLIFIER ASSEMBLY Mk.

‘IMonitoring Equipment Type IN.C. A“AA -

ALPHA COUNTER Mk. INH.

More information and Price on request.

L.F. SOLATRON DECADE OSCILLATOR

.Il;vl'::EposI‘Mlz Fre'quncy range: 0-01 ¢c.p D
s, In steps o 1 ¢.p.s. with multi llers

of 10, 100 and 1000 giving a maximum 'reqsency

of 11-1 Ke/s. Frequency accuracy +41-5%. £90.

“WESTON" clear plastic meters 50-0- 501 A

type $.221.3.150 size 120

;(1slagelngluded e X120 mm. £2:50

s0 as above 20 V, M.C. 60 6
type S5.2193.254. £1-95 post sp'alled, e

TEKTRONIX OSCILLOSCOPES
TYPES:

515A, 524AD, 543, 545, sisA
PlugIn Units: CA, &, 1A%, 10A1 P.O &

QUANTIZATION DISTORTION TESTER
Checks a.f. to a.f. distortion of p.c.m. sysslemsl
Utilises system power supply. Output level:
Varlable in 1 dB steps, from —50 to +2 dBm.

AKAI GXC 40D Tape Unit £62:95 (Rec Price £89-74). Carr. £1.
AKAI 4000DS Tape Unit £6895 (Rec Price £9350). Carr. £1.
AKAI 1721L Tape Unit £66-95 (Rec Price £93:87). Carr. £1.
AKAI CR81D Tape Unit £58-95 (Rec Price £84-10). Carr. £1.
GOLDRING GL72 T/Table & P.U. £27-7¢ (Rec Price £34:65). Carr. 75p.

Also FREE with above G172 Goldring G800 cartridge worth over £10
B.S.R. MACDONALD MP60 T/Table & P.U. £9:95 (Recom. Price £14:84).
CREDIT TERMS AVAILABLE. MIN. DEPOSIT 10%. Carr. 40p,

Above is only a selection of Discount Lines, also Leak, Wharfedale etc.

R.S.C. G66 MkIl 66 WATT STEREO AMPLIFIER

High Quality Output. Rating I.H.F.M. Ind. Ganged Contro 1s Baass
Treble, Vol. and Balance. Bolid state constr. employing 1 0 Trans
plus dlodes. Range 20-20.000Hz. Bass control 4+ 12 dB Treble
4 13 dB. Belector switch P.U. or Tape/Radio. Output for 3-15 ohm
speakers. Standard 200-250v. §0 Hz mains operation. Attractive
Black/Silver metal face plate and matching knobs.

DF PARTS | OR FACTORY BUILT IN
SOLLY WIRED P hi T £1265 TEAK VENEERED CABINET £16-50

—

]
|
4

FULLY WIRED PRINTED CIRCUI

I3 ULTRA HEH POVER LOUDSPERERS

2 years guarsatee. Carr, rn
12" ‘POP’ 50 w:.. 15" ‘POP’ 60 w2

' 1]

18" ‘POP’ 100 ...
150 s/xﬁn 8150

£11-99 i £1475 sz £25-95 =
Gauss (]lnu

Or Dep. £2 and 9 monthly Or Dep. £3:30 and 9 monthly Or Dep. £6-00 and 9 monthl

paynmients £1-33 (Total £13:97) payments £1°50 (Total £16-80) payments £2:49 (Total £28-41)

Palr suitable for all purposes. SUITABLE FOR BASS GUITAK, BLECTRONIC ORGAN, ete.

inc. 803 8 cnlt, 303 Pres-
sure Tweeter, Printed cir-
cuit, inductive capacitive
v croas-over, acoustic filling,

FANE MODE ONE . v

PLF speaxeawn  FANE SPEAKERS ‘POP' 25/2
Or Dcpuarzgo:ng‘;'mgm

pri ot il HI-FI SPEAKER ENCLOSURES

30-20,000 Hz Tuk veneer flnish. Pleasing design.

Cone. 15 ohms
£7 .9 payments E£9p (Total £9-26)
S.C. MAINS TRANSFORMERS 24 Z“;“,‘;i“,:n'i-w‘s'go

FULLY GUABANTEED. (serieared ond impeas- with 8 in. Bi-Fi Bpeaker.
nated whese nesssinry, Primaries 200-260v. 50 Hs. SE3 for opumnm results
Screened MIDGEY CLAMPED TYPE 2§ x3f x2Ha. ¥ith any m~n£650 -

-1 '.svuk. er. 19";1‘0% d’ i P

.. B 1 outetanding performance Fi "
2116 0-in. speaker. 263 16 x 9 in. Ported. “75

.. #1565 l!l.z for high grade results with

250-0-380v. 100mA, 6.3v. 43.,0-5-6.3v.3s.. £2-45 12 in. Hi-Fi speaker and Tweeter. £795

300-0-300v. 100mA, 6.3v. 4a,, 0-5-8.3v. 2a. . u 45 Pressurised.

300-0-300v, 130mA, 6.3v. 4a, c.t., 6.3v 1a.
For Muilard 510 Amplifier.......... FA“E .07" .lau FlDEll"
SPEAKER 8" 10 WATT

360-0-350v. 100mA., 6.3v. 4a., 0-5-6.3v. 3.

350-0-350v. 150mA. 6.3v, 4a., 0-5-6.37. 3a.

425-0-425v. 200mA, 6.3v. 4s. c.t., Bv. 3a... A full range unit to provide excellent
sound quality In suitable enclosure.

Roll P.V.C. cone surround and long

255 x16x9 im,

Y

426-0-425v. 200mA, 6.3v. 43.,6.3v. 32, 5v. 38
';%%O-Mvgg%%z‘ﬁe 3;. 4a., c.tﬁ. 5v.3a...

SHRO' ROP-THROUGH TYPE
350-0:350v 70mA. 6.3, 2a., 0-5-6.57. 2a.. e e S Ol
260-0-250v. 100mA, 6.3v. 3.68.... ... Tweeter cone extends high note
250-0-250v. 100mA, 6.3v. 2a, 6.3v. 1 g responss. Frequency range 25-15,000 Ha Imp.
350-0-350v. 80m A, 6.3v. 2a., 0-5-6.3v. 2a... £1-81 3 or 8/15 O (atate requirement.) i
260+0-250v. 100mA, 6.3v. 4a.. 0-5-6.3v. 3a. -45 REMARKABLE VALUE
300-0-300v. 100maA, 6.3v. 4a., 0-5-6.3v. 3a. £2-45 MODEL 803T 8" 15w, with parssitic Tweeter.
300-0-300v. 130mA.6.3v. 4a. c.t. 6°3v. 1a. £286 Response 25 Hz 10 16 KHz. Gauss £ 495
Buitable for Mullard 510 Amplifier 13,000 Imp 3 or 8-15 ohms. ONLY
350-0-350v. }ggmA + 6.3v. 4., 0-5-0.3v. .:';a. gggg i .
3560-0-350v. 1504, G.3v. 4a., 0-5-6.3v. 3a
FILAMENT or TRANSISTOR POWER PACK T HIGH FIDELITY SPEAKERS
6.3v. 1.5a. 55p: 6.3v. 2a. 60p; 6.3v. 3a. AUDIOTRINE RANGE
Heavy construction. Highly

OO,

6.3v. 6a. £1-45; 12v. 1a. 81p; 0-9-18v. 1ia. £1-2!
0-12-26-42v, 2a. £1-85; 12v. 33, 0r24v. 1.5a. £1-5¢
CHARGER TRANSFORMERS 0-9-15v. ua. £1-1 &
2¢a., £1-25; 3a., £1-40; 6a., £1-60; 6a., £1-85; Plastlﬂeg cone surrounds.
8a., £2-20. “D*” Indicates Tweeter come
AUTO (Step UP/Step DOWN) Transform providing frequency range up
0-110/120v., 200.230-250v. 50-80 wattl £1 25; to 15 KHs. Exceptional per-
150w., £2-10; 250w., £3-00; 500w., £6-40 formance at low cost.
OUTPUT TRANSFORMERS HF 808T..87 10W £2-98
Standard Pentode 5,000 0 t07,00003 to 343 55p HF 102D .107 10w  £3-30
Push-Pull 8 watts EL84 to 302 or 130 . ... 95p  HF 120...12° 15w £4-95 Ploaseatate
Push-Pull 10 watts 6V6 ECL86 to 3, 5, 8 HF 120D .12° 15W £5-50 impedsnes

OF DBIY .+ s/t ooiateid A8 51500 6 4 A0 16 45 s £1-55 HF 126...12° 15w £6°'35 required.
Push-Puil EL84 to 3 or 160 1012 watts.. £1-50 HF 126D.12° 16w £8 85 3 or 815 ohm.

7 steps, 0-90mA In 9 steps and 2-13mA var. Accuracy: 402 dB a
A.C. voltage 6-3v at 10A. £52 incl. carr. Incremental Quanlizattorfzdlds?o"v‘hoa;oi d(s
#gknssow:n COMPONENT INDICA:|40 dB in 05 dB steps. Meter indication:
TYPE VP 253-2. This instrument wlllTrue r.m.s. Input impedance: 600!

Indllcale. 'by m?‘ans ofltwo centreszero 6-||n».ba|anced pedance: 10
scale meters, the resolved components ol a AVO MODE

L 3 VALVE TESTER
r.;?e“vlaelmiveon?..e.w“hl resp‘ec( I(o ;he apnlie:: Enables compre S
nominal range 0-5 ¢/s to 1 Kcfs. Accuracy o
indlcatlon: 3% of full scale on all ranges £70. le':’l‘l'g;'sorl:‘“b.e.

ures valves on a
RACAL “""’,5",?,‘%&?.’.’,"“"” IMER |l gimpie good|bad

8 diglt in- basis. £55 incl.
line read-out. frart,
Faciiities AVO CT 100
tnclude: dlir- | VALVE

rect frequency | TESTER
measurement As above but in

up to 100MHz;
puise, period,
ratlo, time
Interval  and tncl, carr.

totalising AVO TRANSISTOR ANALYSER CT 446.
measure- £70

ments. Inpul sensitivity variable from 300Mv GALVANOMETER by "Weston cale
to 9V, three independent inputs, self-check|0-100 M.c. F.S.D. 200 uA, round 23in. £1 50

portable valise
form as iliustra-
ted. Price £685

etc. Full spec. and price on request. post paid.
Carriage axtra for overseas orders.
JOHN CRICHTON Inland V.A.T add 10%
Egquipment Please phone 81-540 9534

Electronic
558. Kingston Road. Raynes Park, London, S.W.20

P.O. TYPE 3000

RELAYS 53700

BUILT TO YOUR SPECIFICATION.
HIGHEST QUALITY AT COMPETI-
TIVE PRICES WITH QUICK DE-
LIVERY SERVICE. QUOTATIONS BY
RETURN HOME AND OVERSEAS,
Post Office Type Uniselectors in stock 25 way
double ended wipers 8 level ail non-bridging
11 tevel 1 bridging 10 non-bridging.

GEARED MOTORS. Double reduction Worm
Gear Unit by Parvalux, 200/240 volts A.C., 0.2
amps., 2 mfd. condenser, 12 r.p.m., 35 Ibsfins.,
two shaits 3in. x 1In., fitted with a 24 volt Magnetic
Brake Clutch. £20 sach.

Wilkinsons

HIGH SPEED

COUNTERS £1.75 each &
35 In. X 1in. 10 counts per second,
with 4 figures. The following D.C.
voltages are avajlable 6 v., 12 v,,
24 v,, 50 v., or 110 v, Auxiliary con-
tacts, normaily open. 40p extra.
BURGESS TWO CIR-
CUIT MICROSWITCH.
One Make—One Break. 25
amps up to 250 volts AC.
1:5 amps up to 460 volts AC.

MINIATURE
BUZZERS

6-12  volts, with
tone adjuster 25p

each as illus
15p each for lols of 50

JACK
PLUGS
2 pointwith screw on cover 15p each.
Type 201 fitted 4 {t, 6 in, headphone
cord 20p each. Belling Lee L356 er box of ten. £15 per 100 .

Fuse Holders, 10p each. Please add 10% VAT toall prices

WILKINSON (CROYDON) LTD., LONGLEY HOUSE,

LONGLEY RD.. CROYDON. CRO 3LH. Phone 01-834 0236. Grams: WILCO CROYDON

WW—111 FOR FURTHER DETAILS

Increase efficiency of Office, Shop and
Workshop with this DELUXE TELE-
PHONE AMPLIFIER which enables
you to take down long telephone
messages Of converse without holding
the handset. Just moisten the suction
pad and stick it to one side of the
hone. A useful ofice aid. On/Off

£8-75

This NEW, versatile De Luxe 4-
Station Transistorised Intercom
(1 Master and 3 Subs) for desk or
wall mounting can solve your com-
munication problems instantly. Effec-
tive range 300ft. Calljtalk/listen from

Push-Pull Ultra Linear for Mullard 510, ete. £2-45
HI-FI SPEAKER SYSTEMS

P\uh-Pul] 15-18 watts, sectionally wound
T66, etc.. for 3or 150 ........ £2-20
th-}’ull 20 watt high quality sectionally Audiotrine 121K. 12 in. 15
wound ELA4, 61.6. KT66.etc.to 301 150 £3-65 . watt. 11.000 Gauss bass unit.
Cross-over unit and Twecter.
8mooth response and wide

BATTERY/MAINS CONVERSION UNITS Al
R.B.C. BMI battery elimina- J frequency range ensufe re-
alistic eound re-

tor completely repiaces 1:-5v.

and 90v. Radio batteries \ production.
.| where normnlh200-250v. AC s mn%x - ?l"- 33? £6-50
Ins § ilable, udiotrine with extra acnsl- A
Besdy for uge £4.|5 tive 15,000 Gauss 12 in. speaker. £7 65

Ready Jor use

Master t0 S8ubs and S8ubs to Master.
With Selector switch. Ideally suitable
for office, shop, home or surgery,
Adaptable for Mains, Complete with
three 66ft. connecting wires and
accessories. On/Off switch volume
control. P. & P. 44p.

WEST LONDON DIRECT SUPPLIES
169 KENSINGTON HIGH STREET, LONDON W8 8SN

switch. Volume control. Operates on
one 9v battery. Size 3in. x 4in. Ready
to operate. Complete with battery.
P & P 25p.

www.americanradiohistorv.com
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SERVICE TRADING CO

MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS

INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260 v. A.C.

Carriage extra if not shown.

BRAND NEW. All types.

50 0-260 v. at | amp. (Post 50p) £7-00

AMP 0260 v. at 2-5 amps (Post 60p) £8-05

0-260 v. at 5 amps (Post 75p) £11-75

0-260 v. at 10 amps........ £22-50
0-260 v. at |5 amps.. £25-00
0-260 v. at 20 amps....... . £49-00
0-260 v. at 37°-5 amps...... £82:00
0-260 v. at 50 amps. .. ..... £98-00

Special discount for quantity

I AMP
OPEN TYPE (Panel Mounting)
[ amp £7-00. Post 50p. 24 amp £8:05. Post 60p.

L.T. TRANSFORMERS

All primaries 220-240 volts.

Type No. Sec. Taps Price Post
1 30,32 34,36 v. at5 amps £4-70 45p
2 30,40,50v. at5 amps £690 60p
3 10,17, 18 v. at 10.amp: £5-00 50p
4 6,12 v. at20 amps £6:50  60p
5 17,18,20v. at 20 am £7-30 60p
6 6,12,20 v. at 20 amps £6-90 60p
7 24v.at10amps. .. ... £5-30 50p
B 4,6,24,32v. at 12 amp: £7-20 60p
9 6and12v. at 10 amps. £380 40p

VENNER ELECTRIC TIME SWITCH

200/250 volt. Ex-GPO. Tested, perfect con-
dition. Two ON, two OFF, every 24 hrs. at
any manually pre-set time. Price: 15 amp,
£3-85. 20 amp, £4:39. Also avallable with Solar
Dial DN at dugk, DFF at dawn. Prices as above.

MOTOROLA MACI!I/6 PLASTIC
TRIAC 400 PIV 10 AMP

Now avaitable EX STOCK supplied complete with full data
and applications sheet. Price £1-05. Post 5p. Suitable Diac 20p.

240V A.C. SOLENOID OPERATED
FLUID VALVE

Will handle iiquids or gases up to 7 p.s.i. Forged
brass body, stalnless steel core and spring. } In.
b.s.p. inlet/outlet. Precision made. British mfg.
PRICE: £1:75. Post 25p. Special quotation for
quantity. NEW in origlnal packing.

FOOT SWITCH

Sultable for Motors, Drills, etc., etc.
5 amp. 250 Volt. Price 75p. Post 15p.

New ceramic construction, vitreous
ename!l embedded winding, heavy duty
brush assembly, continuously rated.

25 WATT 10/25/50/100{250{500{1k/1-5k ohm 95p. Post 10p.
50 WATT  1/5/10{25/50/100/250/500/1k/1-5k/2-5k/5k ohm
£1-35. Post 10p.

100 WATT 1/5/10/25/50/100/250/500/1k{1-5k/2-5k{3-5k/5k ohm
£1-95, Post 15p. .

Black SilverSkirted knob calibrated in Nos. 1-9. 1}
in. dia_brass bush. ideal for above Rheostats, 22p ea.

STROBE! STROBE! STROBE!

FOUR EASY TO BUILD KITS USING XENON WHITE
LIGHT FLASH TUBES, SOLID STATE TIMING +
TRIGGERING CIRCUITS, PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C. OPERATION.

EXPERIMENTERS "“ECONOMY"” KIT

Adjustable 1 to 30 Flash per sec. All electronle com-
ponents including Xenon Tube + instructions £6-30,
Post 30p.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboraiorles ete. Roller
tin printed circult. Adjustable 1-80 f.p.s., approx. 3
output of Hy-Lyght. Price £10'50. Post 50p.

HY-LIGHT STROBE

Designed for use in large rooms, hal's and utilizes a
silica tube, printed circuit. Speed adjustable 1-20 f.p.s.
Light output greater than many (so called 4 Joule)
strobes. Price £12:00. Post 50p.

‘SUPER’ HY-LIGHT KIT

Approx. 4 times the llght output of our well proven
Hy-Lyght strobe.

Variable speed from 1-13 flash per sec.

Reactor control circult producing an iIntense white
light. ONLY £20-00. Post 75p.

ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE for the Super Hy-Lyght Kit including
reflector. £7-60. Post 60p.

FOR HY-LYGHT STROBE
Post 25p.

7-INCH POLISHED REFLECTOR. |deally suited
for above Strobe Kits. Price 55p. Post 15p.

<

RAINBOW STROBE FOUR LIGHT CONTROL
MODULE

incl. reflector, £4-75.
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Will operate four of our Hy-Lyght or Super Hy-Lyght ¥
Strobes In either 1,2, 3, 4 sequence; 2 + ; or all togetiher, ¥
Thotoughly tested and reliable. Complete with full 4¢
connectlon instructions. Pric2: £18-00. Post 50p. Send x
S.A.E. for details,

**************************:
COLOUR WHEEL PROJECTOR I

Complete with oil filled
colour wheel. 100 watt lamp.
200/240V AC. Features ex-
tremely  efficient  optical
system. £18-50. Post SOp.

6 INCH COLOURWHEEL
As usedforDiscolighting effects,
etc. Price £5:00. Post 30p. .

Kk kkkkkkkk ko dok ok dkkkkkkkkk
BIG BLACK LIGHT

400 Woatt. Mercury vapour ultra violet

lamp. Extremely compact and powerful

source of u.v. Innumerable industrial

appllcations also ideal for stage, dispiay,

discos etc. P.F. ballast is essential with |
these bulbs. Price of matched ballast and

bulb £16-00. Post £1. Spare bulb £7:00. v

Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

4it. 40 watt. Price £5'50. Post 30p. (For use in standard
bi-pin fluorescent flttings). MINt 9 inch 6 walt black
{ight U.V. tube. £1-30. Post 15p. Complete ballast unit ¥
and holder for 9 in. tube £1-70. Post 25p. *
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ELECTRONIC ORGAN KIT

i
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Easy to build, solid state
Two full octaves (less
sharps and flats). Fitted
hardwood case, powered
by two penfite 1iv. bat-
teries, 8omplefe set of
with full instructions and

C !

ludi | togeth.

parts i . etc.,
10 tunes. £3-23. Post 35p.

UNISELECTOR SWITCHES — NEW
4 BANK 25 WAY FULL WIPER 25 ohm coil, 24 v. D.C
operation £6:-90. Post 30p. Yy
6 BANK 25 WAY FULL WIPER 25 ohm
coil, 24 v. D.C. £7.90. Post 30p.
8 BANK 25 WAY FULL WIPER
24 v. D.C. operation £9-50. Post 40p.

‘HONEYWELL' PUSH BUTTO
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 In. dia. Fixing hole § in. Prices:
1-bank 30p, 2-bank 40p, 3-bank 50p.
(Illustrated) inc. P. & P. Special quotes

for quantities.

24 HOUR TIMER

Can be adjusted to give a switching delay
of between } hr. to 24 hrs. Driven by 200/
250v. A.C. synchronous motor. 15 amp.
cfo contacts. Mfg. Crater Controls Ltd.
Supplied with scale calibrated 0-10 (2
hours per division) Brand new. £1-75.
Post 25p.

‘HONEYWELL’ LEVER

OPERATED MICROSWITCH
15 amps 250 volt A.C. cf/o contacts.
NEW in maker's carton. Price 10 for
£1-90. Post 15p.
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ALL MAIL ORDERS,. ALSO CALLERS AT:

CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560
Closed Saturdays.

57 BRIDGMAN ROAD,

50in1 ELECTRONIC PROJECT KIT

50 easy to build Projects. No soldering, no special toois
required, The Kit includes Speaker, meter, Relay,
Transformer, plus a host of other components and a 56-
page instruction leaflec. Some examples of the 50 possible
Projects are: Sound level Meter, 2 Transistor Radio,
Amplifier etc. etc. Price £8:80

HONEYWELL PROGRAMME TIMERS
240V. A.C. 5 r.p.m. motor. Each cam
operating a cfo micro switeh. Cams
are Individually variable, allowing
inumerable combinations. Ideally
suited for machinery control, auto-
mation etc. Also In the field of
entertainment, for chaser lights,
animated displays, etc.

15 cam model £5-75. Post 25p.

10 cam model £4-75. Post 25p.

SIMPLE 12 CAM PROGRAMMER with 4 adjustable cams
and 8 that may be profiled to individual requirements. Avail-
able with 15 or 13 r.p.m. motor £3-50. Post 25p.

Al prices
are subject ta

10% VAT.
(10p in the t)

To all orders add 10°% VAT to total
value of goods including carriage,
packaging.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

www_americanradiohistorv com

INSULATED TERMINALS
Available in black, red, whits,
yellow, blue and green. New
10p sach. incl. P. & P. Minimum
order 6.

METER BARGAIN
BALANCE/LEVEL METERS

100-0-100 Mlcro Amp. Size 1§In. X 1}in. X Zin.
Price oniy 70p. Post 5p.

AMMETERS NEW! 2{in. FLUSH ROUND
available as D.C. Amps 1, 5, 15, 20 or A.C. Amps
1, 5, 10, 15, 20. Both types £1-85. Post 15p.

0-300V. A.C. £2:00. Post 15p.

RELAYS

SIEMENS PLESSEY, efc.
h;HNIAZURE RELAYS
3

4
700 12-24 2 cjo 60p*
52 4-6 6M 60p* 700 15-35 2c/oHD 70p*
52 4-6 4cfo  80p* 700 6-12  1cfoHD 50p*
150 612 4c¢jo  80p* 700 16-24 6M 60p*
185 8-12 M 80p* 700 20-30  6clo 80p*
280 912 2¢fo  70p* 1250 24-36 4 cfo 60p*
410 1018 4 cjo  70p* 2500 3645 6M 60p*
600 9-18 2 cfo 60p* 2400 30-48 4 cjo 50p
700 16-24 4M2B  60p* 40-70

9000 2clo

700 16-24  4cfo 15k 85-110 6 M 50p*
(1) Coll ohms; (2) Working d.c. volts; (3) Contacts; (4]
Price HD=Heavy Duty. Aill Post Paid. (*including Base)
12 VOLT D.C. RELAY

Type 1: Three sets c/o contacts 5 amp. 75p. Post 5p.

(Similar to iliustration below.)
Type 2: 4-8 volt 3 c/o HD, 67 ohm coil. 75p. Post Sp
SPECIAL OFFER.
230 VOLT A.C. 'DIAMOND H' RELAYS
(Unused)
Three sets cfo contacts sated at 5 amps,
230 VOLT A.C. RELAYS
One set cfo contacts rated at 75 amps. Boxed. Price 50p.
Post 5p.
1 in.x§x} In. Price 80p. Post 5p.
30-36 v. D.C. operation. 2 ¢/o 500 M.A. contacts. 3,200 ohm
coll. Size only 1 X% X1} in. 40p. Post 5p.
in elther direction. Coll 1150 ohm. 15-30 v. D.C. New 65p.
] Post 5p.
R
INSULATION TESTERS (NEW)
-'./l‘

bases (minimum 100).
[ -
RN U1
24 voit A.C. 3 c/o 55p. Post 5p.
9-12 volt D.C, operation. 2 c/o 500 M.A. contacts. Size only
Mfg. by Clare-Elllott Ltd. (Type F) 2 c/fo permanent latching
struction, suitable for bench or fleld

work, constant speed clutch. Size L. 8 in.,
W. 4 In., H. 6 in., weight 6 Ib.
500 VOLTS, 500 megohms £2800. Post

60p.
1,000 VOLTS, 1,000 megohms £34-00.
Post 60p.

700 ohm. 4 cfo Ex.)new equipment. £50-00 per 100 incl.
Price 55p inc. P. & P. (100 lots £40-00).
MINIATURE RELAYS
MINIATURE LATCHING RELAY
Test to |.E.E. Spec. Rugged metal con-
fr ——

BLOWER UNIT

200-240 VoIt A.C. BLOWER UNIT
Precision German built. Dynamically
balanced, qulet, continuously rated,
reversible motor. Consumption somA.
Slze 120mm. dia. X 60mm. deep.

Price £3-00. Post 30p.

230V FAN ASSEMBLY

Continuously rated, speciz! saaled baaring,
removable aluminium blades. Price 80p.
Post 20p,

4 BANK 3 c/o PUSH BUTTON
ASSEMBLY

Complete with biack rectangular
buttons. 5 units 85p. Post 15p.
(5 units min.).

230V/240V/SYNCHRONOUS
COMPACT GEARED MOTORS.
Manufactured by either Sangamo, Haydon
or Smith. Built-in gearbox.

3 RPH Ajcw 20 RPH cw

2 RPH cw 6 RPH cw 12 RPH cw
cw=Clockwise. Ajcw= Antl-clockwise

All at 83p

BODINE TYPE N.C.L
GEARED MOTOR

(Type J) 71 r.p.m. torque 10 Ib. in.
Reversible 1/70th h.p. cycle -38
amp. (Type 2) 28 r.p.m. torque 20
1b. In Reversible 1/80th h.p. 50 cycle 28 amp.

The above two preclsion made U.S.A. motors are offered in
‘as new' condition. Input voltage of motor 115v A.C. Supplied
complete with {ransformer for 230/240v A.C. jnput.

Price, either type £4-84 or less transformer £2-75.

These motors are ideal for rotating aerials, drawing curtains,
display stands, vending.machines, etc, etc.

PARVALUX TYPE SD2.200/250 VOLT.

A.C. D.C. HIGH SPEED MOTOR -
Speed 9,000 r.p.m. approx. or 3,200 r.p.m. If used
with built-in governor, or variable speed over a
wide range ‘If used in conjunction with our

Dimmer Switch, illustrated below. PRICE:
£4:75. Post 35p.
Y - 600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Will
cantrol up. to 600 watts of all lights except fluor-
escent at mains voitage. Complete with simple
instructions. £2:75. Post 25p.

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET,

LONDON, WC2H 7JJ.
Tel.: 01-437 0576
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400Hz HIGH FREQUENCY ROTARY CONVERTERS
275V, 150A. input, 115V, 400Hz 2500V A. output. Not new but
in excellent condition; fitted with control box containing
switchgear and voltaoe and frequency adjustment circuits.
These are extremely small for their capacity only 16in. long
and 13in. high overali including the control box which also
carries the circuit diagram. £31-90 (C. Pd. U.K. Mainld.).
Type 153 24-28V. D.C. input, output 115V. 3 phase, 750W.
400Hz. 0-8pF. £21:50 (C. Pd. U.K. Mainid.).

Type 153A, 100-116V. D.C. input, output 115V. 3 phase 750W.
400Hz. 0-8pF. £23-50 (C. Pd. U.K. Mainid.).

Type 8A, 24V. D.C. input. output 115V. 400Hz 3 phase 18
amps. £1650 (C. Pd. U.K. Mainid.).

Type 100A, 22:5-23-5V. D.C. input, oulpul 115V, 400Hz 3 phase
150V A. 0-8pF. £16-50 (C. Pd. U.K. Mainid.).

Type 1008, 22-28V. D.C. Input, 115V, 3 phase 400Hz, 150V A.
OBDF £16:50 (C. Pd. U.K. Mainld.).

Yype 200, 25-28V. D.C. input, 115V. 1 phase 3s0wW.,
output. £|5 50 (C. Pd. U.K. Mainld.).

Type 200A, input 25-28V. D.C., 115V. 1 phase, 360V A. 1-0pF
1600Hz output. £18:50 (C. Pd. U. K. Mainid.).

Type 7, 22-29V. D.C. input, 80V. 1 phase, 240VA. 1 pF, 1600Hz
output. £13 (C. Pd. U.K. Mainld.).

Type 2, 24V. D.C. input, 40 amps, 80V. A.C, 6:25 ohms, 5KVA.
oF 1,100Mz outout, £33 (C. Pd. U.K. Mainfd.).

FERROGRAPH RE7 PROFESSIONAL TAPE SPOOLS
5 for £2:95 (P. Pd. U.K.).

SPECIAL OFFER OF REED RELAYS containing up to 4
make or break reed inserts. Parcel of 20 for £3-25, parcel of 50
for £6:85 (P. pd. U.K).

FULL RANGE of Mk. IV multiway and co-axial connectors
always available to small and large users. Ex-stock delivery
at extremely competitive prices.

AIRLITE TYPE 62 Aircrew Mic Headsets £7:15 (R. Pd. U.K.)
We hold extremely large stocks of G.E.C., S.T.C. ana

1600Hz.

Plessey SEALED RELAYS available 1or Ex-Stock
Delivery.
TELEVISION MEASURING OSCILLOSCOPE Type

TF 1277. Available to callers only, at our Lydd premises,
Teachlng Machi {U.S.1.) Auto-tutor Mark 2.

BECKMAN TYPE B Helipot dials, ex-units, but in excellent
condition. £1-10 (P. Pd. U.K.
AMPHENOL MICRODIALS type 1309. £550 (P. Pd. U.K.).
KENT CHRONALOGPRINT OUT UNIT (P.O.A
POST OFFICE TRANSFORMERS type 416A. 55p. (P. Pd.
u.

DIGI)TAL MEASUREMENTS LIMITED, Digital Voltme(er
type DM 2003. A.C./D.C. to 1KV. three dlgl( £44. (C. Pd. U.K.).
MF (D.C.-1MHz) ATTENUATOR, Marconi TF2162. £17-50
C. Pd. U.K.).

(CAMBRIDGE INSTRUMENTS D.C. Potentiometers, three
available, in excellent condition. (P.O.A

MARCONI INSTRUMENTS Transistorised 510MHz to
1MHz converter. £150 (C. Pd.).

ALL PRICES INCLUDE (0% V.A.T.

200-250V A.C.
MAINS TO MAINS/27V £4.13
21V 500mA D.C. DC POWER EACH
STABILISED s%PPLv (P.Pd U.K.J
NI

T

A.C. MAINS to 27V D.C. POWER SUPPLY UNITS with
circuit. These interesting 27v 0:5A units (will happily provide
700mA indefinitely) are built into an attractive grey-finished
instrument case, provision being made lor base or side mount-
ing. Cable entry grommets are mounted in the base of the
unit. The choke cagacity smoothed output is solid state stabi-
lised against variation In input voltage and output current, and
input and output fuses with spares are fitted. The output
operates a built-In $.P.C.0. reiay to switch for instance an
alarm circuit. There is adequate room for other equipment
within the ventilated case, which is 12" X 10" X 6" deep.

VELDOYNE MOTOR GENERATORS and D.C. SPLIT
FIELD SERVO MOTORS in stock for various supply voltages.

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!
Send us your detailed require-

ments quoting Nato numbers if
known. We are now on TELEX.

AERIAL DIRECTlON INDICATING KIT

This set comprises a pair of Magslips to provide remote Indica-
tion of aerial azimuth and comprises a transmitter and receiver.
The transmitter is directly coupied to the remote aerial and the
receiver can be mounted at the control point, to provide imme-
diate and continuous indication of aerial position. Supply
vollaje required is 50v. 50Hz and the price £6-33. (P.Pd.)
including a pointer for the receiver. The suggested use of these
items would include a mains operated, geared motor lo drive
the aerial, controlled from the position to which Is fed back
position information by the magslip fink. Transformers to
provide 50v_50Hz from 240v A.C. £2:15 each. (P.Pd.). Both
+10% V.A.T.

MIL. SYNCHROS AVAILABLE EX-STOCK
In sizes 08, 11, 15, 16, 18 and 23 for 50, 60 and 400 Hz operation.
Synchro Control Transformers
Synchro Control Transmitters
Synchro Control Difterential Transmitters
Synchro Torque Transmitters and Receivers
Synchro Resolvers

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

CSemw and électmnic CSales ogial

Regd. Office: 452 HIGH STREET, ORPINGTON, KENT. (Telex No. 965265)

Post Orders and Technical enquiries to: “BAYS”,

Or 67 LONDON ROAD, CROYDON, SURREY (Retail and Instrument Repairs). Phone: 01-688 1512
V.A.T. Reg. No. 201-1296-23

HIGH ST., LYDD, KENT. Lydd 20252 (STD 0679)

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX/RX
FOR EXPORT ONLY OR SALE TO LICENSED USERS.
This equipment comprises:

Single Channel Receiver 5820-99-932-5694,

Single Channel Transmitter 5820-99-932-5698.

Single Channel Ampiifier 5820-99-932-5701.

Power Unit for Amplifier 5820-99-932-5700.

Cooler Unit 5820-99-932-3995.

These assemble inlo a free standing rack unit providing U.H.F.
communications over 225-0 to 399:9MHz, the TX/Amplifier unit
giving 100 Watts R.F. output into 50 Ohms. We have suﬂ’lclenl
of these units to form 12 complete installations with a

of spare sub-units. All are guaranteed new and unused. Full
details on request.

GAS CHROMATOGRAPHY RESEARCH OVEN

PV 4051/4056

A large capacity oven of low thermai mass for use between 35
and 350°C. Provides a forced air circulating system yielding
1000 changes of air per min. The oven has forced air cooled
outer surfaces when the Internal temperature is high. 210-250V,
50Hz, 2-6KW, £28:60. (C.Pd. England and Wales).

GAS CHROMATOGRAPHY OVEN/ANALYSER UNIT
PV4030/4035

A somewhat smaller unit than the previous item for use between
35 and 500°C. 600 changes per min. with cooled outer surface.
Internal dimensions 20cm X 18cm high X 20cm deep. Max.
heating rate 50-400°C in 6 mins. Max. cooling rate 400°C to
100°C in 4 mins. 210-250V, 50Hz, 2-:6KW, £22:00. (C.Pd.
England and Wales).

Details of these three and other gas chromatography items are
available—price 25p (C.W.0O. only) retundable on making first
purchase.

IONISATION AMPLIFIER PV4075

A modern high grade low noise soiid state amplifier to feed a
potentiometric recorder. 18 Input ranges from 10-'2 to 5 X 10-"A
with 5 outputs of 1mV to 100mV. Linearity 0-1% f.s. Noise less
than 0:5% f.s. at max. sensitivity. Back off facility. Dimensions
28 X 10 X 43 cm deep. With operating information £27:50.
(C.Pd. U.K)

DRY REED INSERTS
—e——————
Overall length 1-:85” (Body length [-1")
Diameter 0-14” to switch up to 500 mA at
up to 250v D.C. Gold clad contacts, 69p
per doz.; £4-12 per 100; £30-25 per ,000;

£275 per 10,000. All carriage paid U, K
Heavy duty type (body length 2”) dia-
meter 022" to switch up to |A, at up to
250v A.C. Gold clad contacts, £1-37
doz.; £6-88 per 100; £52:25 per 1,000; £495
per 10,000. Changeover type £2:75 per
doz. All carriage paid U.K.

Operating Magnets 6l p per doz.; £4-40 per
100; £38:50 per 1000. All carriage paid.

ELECTRONIC ORGAN DIVIDER BOARDS built to
high industrial/computer spec. 5 octave set £15.
Complete with connection data and oscillator details.

COPPER LAMINATE P.C. BOARD

81 x54%x1/16in. 121p sheet, 5 for 50p

11 x6%x1/16 in. 15p sheet, 4 for 50p
11x8x1/16 in 20p sheet, 3 for 50p

16¢ x 4 x 1/16 in. (Fibreglass), 30p sheet.
Offcut pack (smallest 4 x 2 in.) 50p 300 sq. in.
P&P single sheet 4p. Bargain packs 10p

SPEAKERS AND CABINETS

E.M.I. 13x8 in. {10 watt) with two tweeters and cross-
over 3/8/15 ohm models. £3:75. P.P. 25p.

E.M.l. 20 watt (13x8 in.) with single tweeter and
“X-over” 20 Hz to 20,000 Hz. Ceramic magnet
11,000gss. £8. P.P. 40p. 20 watt base unit only. £6.
P.P. 40p.

CABINETS for 13 x 8 in. speakers manufactured in
% in. teak-finished blockboard. Size 14 x 10% x 9 in.
£5 ea. P.P. 40p.

20W. CABINET. 18 x 11 x 10in. £6. P.P. 50p.

PRECISION A.C. MILLIVOLTMETER (Solartron) 1-5m.v.
to 15v: 60db to 20db. 9 ranges. Excellent condition.
£22-50. P.P. £1-50.

HIGH CAPACITY ELECTROLYTICS

2,200uf. 100v. (1} x 4in.) 60p. 3,150uf. 40v. (14 x 4in.)

60p. 10,000uf. 25v. (14 x 44in.) 60p. 10,000uf. 100v.

(2% x 4%in.) £1. 12.000pf. 40v. (2 x 4in.) 75p. 16,000uf.

16v. (2 x 4in ) 60p. 21,000uf. 40v. (2} x 4in.) £1. Post and

packing Sp.

MINIATURE UNISELECTORS (A.E.l. 2203A.), 3 bank,
12 position, non-bridging wipers. £4-25 ea. Brand new.
Complete with base.

CD.1220 OSCILLOSCOPE, with duaitrace Plug-in.
DC-24MHZ. £125.

Wide band Plug-in (CX1256) DC-40MHZ, £25.
SOLARTRON OSCILLATOR (CO546) 25Hz-500KHz £50.
OVERLOAD CUT-OUTS. Panel mounnng (13 X 1% X §in)

800 M/A[1.8 amp/10 amp. 35p ea. P.P.

BULK COMPONENT OFFER. Remslovs/Capacnors. All
types and values. All new modern components. Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you will re-order

TWIN STABILISED POWER SUPPLIES (A.P.T) +80v. @
500 MJA. —80v @ 500 M/A (9 X 6 X 5} in.) New. £8:50 with
spec. & circuit.

| U.K. ORDERS 10% V.A.T. SURCHARGE

(CX1257)

HIGH-SPEED MAGNETIC >
COUNTERS. 4digit (non reset) 24v.
or 48v. (state which} 4 x 1 x 1 in.

40p. P.P. 5p.
5 digit (non-reset) 6-12-24-48v. I
(state which) 75p. P.P. 5p.

S digit (Reset) 12v. £3. P.P. 5p.

PRECISION CAPACITANCE JIGS. Beautifully made
with Moore & Wright Micrometer Gauge. Type 1. 18.5pf. to
1,220pf £10 each Type 2, 9-5pf.to 11.5pf. £8 each.

MULTICORE CABLE (P.V.C.)

6 core (6 colours) 3 screened, 14/0048 15p. yd. 100 yds.
£12-50.

24 core (24 colours) 20p. yd. 100 yds, £17-50.

30 core (15 colours) 22p. yd. 100 yds. £18-50.

34 core (17 colours) 25p. yd. 100 yds. £20.

Minimum order 10 yds.

TRANSFORMERS
lﬁ; TRANSFORMER. Prim. 240v. Sec. 24v. 1} amp. £1.
250 WATT ISOLATION TRANSFORMER. 240v. double
wound. £3 P.P.

EH.T. TRANSFORMER Prim. 240v. Sec. 25-0-2'5 kV.
12 mA.; 7.5v. 1 amp. 2.5v. 2 amp. £2:50. P.P. 25p.

E.H.T. TRANSFORMER. Prim. 240v. Sec. 1800v. 50 mA.
£250. P.P. 35p.

L.7. TRANSFORMER. (Shrouded) Prim. 200/250v.
Sec. 20/40/60v. 2 amp. £2 ea. P.P. 40p.

L.T. TRANSFORMER (CONSTANT VOLTAGE).
Prim. 200/240v. Sec. 1. 50v. at 2 amp. Sec. 2. 50v. at
100 m/a £3. P.P. 50p.

L.T. TRANSFORMER. Prim. 110/240v. Sec. 2X 32v.(@ 4 amp.
20v.(@ 5 amp.: 15v. @ 1.5 amp.: 7v.@ 2.5 amp. £3. P.P. 50p.
L.T. TRANSFORMER. Prim. 220/240v. Sec. 13v.
1.5 amp. 65p. P.P. 15p.

L.T. TRANSFORMER. Prim. 115/240v. Sec. 10-5v.
at 1 amp. c.t 28-0-28v. at 2 amp. shrouded type. £2.
P.P.40p

2500 watt. ISOLATION TRANSFORMER (CON-
STANT VOLTAGE). Prim. 190-260v. 50Hz. Sec.
230v. at 10-9 amps. £30. Cair. £2.
H.D.STEP-DOWN TRANSFORMER. Prim.200/240v
Sec.117v at 19-8 amps. (2,300 watt). £22:50. Carr. £2.
H.T. TRANSFORMERS. Prim. 200/240v. Sec.
300-0-300v. 80 m.a. 6.3v. c.t. 2 amp. £1-50 P.P. 40p.
350-0-350v. 60 m.a. 6.3v. c.t. 2 amp. £1. P.P. 25p.
STEP-DOWN TRANSFORMERS: Prim. 22/240v.
Sec. 115v. Double wound 500w. £5. P.P. £1. 700w.
{with filters}) £10. P.P. £1. 500w. (metal cased with
socket output) and overload protection. £6-50.
AUTO-WOUND. 75W. £1. P.P. 25p. 300w. £1-50.
P.P. 50p 750W. £6. P.P.£1.

L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v.
1-5A. (Shrouded type). £1-50. P.P. 25p.

HT/LT TRANSFORMER Prim. 240v. (tapped) Sec. 1
500-0-500v. 150 m/a. Sec. 2. 31v. 5 amp. £2:75
P.P. S0p.

AUTOMATIC VOLTAGE STABILISER. (Claude
Lyons) Input: 190-260v. OQutput 240v. £+ 15%. 124
K.V.A. £60.

TELEPHONE DIALS (New) f1 ea.

RELAYS (G.P.O. '3000'). All types. Brand
new from 371p ea. 10 up quotations only.
EXTENSION TELEPHONES (Type 706}
New/Boxed. £5. 50p.

RATCHET RELAYS. (310 ohm) Various
Types 85p. P.P Sp.

UNISELECTORS (Brand new) 25-way
75 ohm. 8 bank & wipe £3-25. 10 bank
1 wipe £3:75. Other types from £2-25.
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BLOWER FANS (Snail type) Type 1: Housing dia. 3%
Air outlet 13 x 1 in. £2:25. P.P. 25p. Type 2: Housing dia
6 in. Air outiet 2% x 2% in. £4. P.P. 50p. Both types 115/
240v. A.C. (brand new).

"PQ?PST TAPE" MOTORS. (LZ. 20.50) New Boxed. £2. P.P.

p.
RELAYS

SIEMENS/VARLEY PLUG-IN. Complete with transparent
dust covers and bases. 2 pole c/o contacts 35p ea ; 6 make
contacts 40p ea.; 4 pole c/o contacts 50p ea. 6-12-24-48v
types in stock.

12 VOLT H.D. RELAYS (3x2x1 in.) with 10 amp. silver
contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p.

24 VOLT H.D. RELAYS (2x2x2 in.) 10 amp. contacts.
4 pole c/o. 40p ea. P.P. 5p.

240v. A.C. RELAYS. (Plug-in type). 3 change-over 10 amp.

contacts. 75p (with base). P.P. 5p.

SUB-MINIATURE REED RELAYS (1 in. % § in.) ‘Wt

1+ 0z.1 make 3/12v. 30p. ea.

SILICON BRIDGES. 100 P.1V. 1 amp. (}x §x 1 in.) 30p-

200 P.1.V. 2 amp. 60p.

24 VOLT A.C. RELAYS (Plug-in).

3 Pole Change-over 60p.

2 Pole Change-over 45p.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM7 9DD
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TEKTRONIX STORAGE SCOPE type 564
with Time base and Y ampiifier plug-ins £400.

TEKTRONIX 545A Oscilloscope with L
plug-in £250; with CA plug-in £280.

TEKTRONIX 526 Vectorscope £375.
TEKTRONIX 529 Waveform monitor £320.

TEKTRONIX 536 oscilloscope with T & CA
plug-ins £325.
TEKTRONIX 524D OSCILLOSCOPE
Works well but oid £60.

TEKTRONIX 524D OSCILLOSCOPE. Ex-
c?lptional condition. Designed for Colour TV
£120

TEKTRONIX RM17 OSCILLOSCOPE £130.

TEKTRONIX TIME MARKERS type 181
£35.

ROHDE & SCHWARZ SYNTHESIZER
Model BN 444462. 30 HZ to 30 MHZ. Size 30 X
23 X 17in. MUST GO. £175.

ROHDE & SCHWARZ DIAGRAPH Model
ZDD BN 3562. Frequency 300-2400 MHZ. In
Fine Condition. Thie difficult to shift item
priced to move at £75.

ROHDE & SCHWARZ VIDEOSCOPE
BN 424101/2 £750.

R?HDE & SCHWARZ Analyser BN 48302
£175.

AMERICAN SWEEP GENERATOR type
452. Covers from 5 to 100 MHZ. Has built in
display and 101 D8 Push Button RF Attenua-
tor in one DB steps, plus Calibrated Marker
Generator covering 5 to 100 MHZ continuous.
American Government Contract, so quality
is high. Supplied tor 240V 50 HZ operation with
plugs and feads. Size 13} X 9% X 19in. Price
£70 each. Carriage £1-50.

AMERICAN SW’EP GENERATOR
TRM 3 15 to 400 MHZ.

type

AMERICAN POWER UNITS STANDARD
240V 50 HZ Input 28V 40 AMP OUTPUT. Size
22 x 16 X 9in. Supplied in original transit
case £25.

AMERICAN AM GENERATOR type 497.
4 to 400 MHZ. Supplied with leads, etc., for
240V 50 HZ operation £35.

POLARAD GENERATORS MODEL
MSG 2, 2150-4600 MHZ and Model MSG 34,
4200-11,000 MHZ. The pair £130 or £75 each.

SPECIAL

WM 16 Oscilloscope. Dual Timebase. S5in.
tube Main frane 40 MHZ. Supplied with one
single trace plug-in type 7/1. 7/5, 7/6. At give
away price of £45. Tested, working.

*STILL at £42:50
Solartron CD 7115.2 Double Beam Oscil-
loscope DC—9 mcjs; 3 mvjem; trigger
delay; crystal calibrator; 4" flat faced tube.
In good working condition. Cars. £1-50.

SOLARTRON CD 523 Single Beam Oscillo-
scope 3db at 10 MHZ; 1mV max sensitivity.
DC coupled_down to 1 vol . 4in. flat taced
PDA tube. TB from 1 secs. per cm. to 0-1
microsecs. per cm. plus times 5 expansion
50,

MARCONI TF 144H GENERATOR. In
Very Good Condition £120.

MARCONI TF 195M-0/40 KHZ Sine Wave
Generator 0/40 Voits output Metered. These
must go £7-25

MARCONI TF 801A AM GENERATOR
10 to 310 MHZ £45.

MARCONI TF 801B. AM SIGNAL GEN-
ERATOR. 12 to 470 MHZ. In good working
condition £390.

MARCONI TF 867 GENERATOR £90.

MARCONI TF 938 (CT44). Absorption
Wattmeter 10mW to 6 Watts, Input impedance
25 ohms to 20K ohms. Freqg. response flat
at 20KHZ. Catlibrated in volts and dbs. 5in.
mirrof backed meter £9-50. P. & P. 75p.

MARCONI VVM TF 1041 £22-50.
MARCONI VVM TF 1041B £30.

MARCONI TF 1066/2. AM Generator 450-
1200 MHZ £140.

MARCONI VVM TF 1300. Measures AC
50MV to 100V, 20 HZ to 300 MHZ, DC 100MV
to 300V. Ohms 50 to 5 Meg Ohm. In fine con-
dition £17.

AVO TRANSISTOR AND DIODE TESTER
TYPE CT 537. In superb condition, in original
crates with full instructions, circuit diagram,
etc. New price £250 Plus. OUR PRICE £40 ea.
Carr. £1:25.

BRANDENBURG EHT P/U 0/30KV £55.
EDDYSTONE 770 U. UHF RECEIVER £380.
RACAL RA17 RECEIVER £230.

TELEQUIPMENT S51 Rack Mount Oscillo-
scope £35.

SOLARTRON VF 252. Millivolt meter £20.

HEWLETT PACKARD SIGNAL GENERA-
TOR MODEL 608B £70.

TELONIC 100 to 250 MHZ Sweep Generator.
Up to 4 watts output £120.

SURFACE PROFILE MONITOR by G. V.
:.lllfre‘INER type SPM 10 with recorder unit.

SLOPED CASES size 9 X 7in. with 8in.
slope, 15in. long, in Hammer Grey. Brand New
boxed £1. Packing and postage 37p.

BRAND NEW AMERICAN HIGH
VOLTAGE CAPACITORS. 015mfd
120kV working. £20 each. Carriage at cost.

MODERN TELEPHONES type 706. Two tone
grey, £3:75 ea. The same but black, £2'75 ea.
P. & P. 25p ea.

Also TOPAZE YELLOW £4-50 ea. P. & P. 25p.

STANDARD GPO DIAL TELEPHONE
(black) with mternal bell 87p ea. P. & P. 50p.
Two for £1-50. P.

All telephones comp[ete wnh bell and dial.
POTENTIOMETERS

COLVERN 3 watt. Brand new, 5; 10; 25;
500 ohms; 1; 2:5; 5; 10; 25; 50k all at 13p ea.

MORGANITE Special Brand new, 2-5; 10;
100; 250; 500K; 1 in. sealed, 17p ea.

BERCO 2§ Watt. Brand new, 5; 10; 50; 250;
500 ohms; 1; 2:5; 5; 10 25; 50K at 15p ea.
STANDARD 2 meg.
15p ea.

log pots. Current type

INSTRUMENT 3 in. Colvern 5 ohm 33p ea.;
50k and 100K 50p ea.

BOURNS TRIMPOT POTENTIOMETERS.
10; 20; 50; 100; 200; 500 ohms; 1; 2; 2'5; 5; 10;
25K at 35p ea. ALL BRAND NEW.

RELIANCE P.C.B. mounting: 270; 470;
500 ohms; 10K at 35p ea. ALL BRAND NEW.

ALMA precision resistors 100K; 400K; 497K;
998K: 1 me9—01% 27p ea.: 3:25k, 56k, 13k-
01% 209 ea.

MULLARD
ELECTROLYTICS
2200MFD 100V 10A (50°C)
BRAND NEW BOXED
70p each
10 off — 60p each
100 off — 45p each

RELAYS

S.T.C. Sealed 2 pole ¢cfo 700 ohms (24V),
15p ea. 2,500 ohm (okay 24V) 13p ea. 6800 ohm
coil 15p each.

POTTER & BRUMFIELD 24V 4 pole c/o min
l;)elay; Clear Plastic. Brand New. 50p ea.
& P. 10p

Varley VP4 Plastic covers 4 pole clo 5K—
30p ea. 15K—33p ea.

CARPENTERS polarised Single pole cjo
20 and 65 obm coil as new 37p each. 14 ohm
coil 33p each. 45 ohm coil 33p each.

TRANSFORMERS. All standard inputs.

STEP DOWN ISOLATING trans. Standard
240v AC to 55-0-55V 300W, £3 ea. P. & P. 35p.

Neptune Series. Multi 63 volts to give 48V at
35 amps etc. £3-50 incl. P. & P.

Large quantity LT, HT, EHT transformers and
chokes.

3 TYPES ALL BRAND NEW HIGH
QUALITY

(1) 3V 9 amp, 6V 9 amp, 12V 9 amp. Size 3} X
4 X 5iin. £2 each. Packing and postage
47p.

(2) As above but 54 amp. Size 3} X 33 X 4}in.
£1:50 each. Packing and postage 37p

(3) 3V 18 amp, 9V 1-8 amp, 27V 18 amp.
Size 3 X 31 X 43}in. £1:50 each. Packing
and postage 37p.

All above 3 types also have 0-17V 1 amp and
17-0-17 3 amp. All windings are separa(e

COLVERN TEN TURN POTS, ex eq. 100K
;t Sn% each., Complete with dial £1-50 each.
L&

CAPACITOR PACK 50 Brand new compo-
nents only 50p. P. & P. 17,

POTS 10 different values. Brand new. 50p.
P. & P. 17p.

COMPONENT PACK consisting of 5 pots
various values, 250 resistors 3 and ; watt
etc., many high stabs. All brand new. Fine

value at 50p per pack. P. & P. 17p.

DELIVERED TO YOUR DOOR 1 cwt. of
Electronlc Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £350. N. Ireland £2
extra.

LOOSE LEAF BUNDERS. Blue plastic
cover, 4 ring. Standard slze. 4 for £1. P. & P.
35p. 25 for £5. Carr. £1.

P.C.B. PACK S & D Ouantny 2 sq. ft.—no
tiny pleces. 50p pltus P & P.

FIBRE GLASS as above £1 plus P. & P. 20p.

5 CRYSTALS 70 to 90kHz. Our choice, 25p.
P. & P. 15

MOTOR, min. synchronous, size 13 X 2 X
6in., 240V Operation 36 rpm, 25p each. P. & P.
5p.

TRIMMER PACK, 2 Twin 50/200 pt ceramic;
2 Twin 10/60 pf ceramlc: 2 min strips with 4
preset 5/20 pf on each; 3 air spaced preset

30/100 pf on ceramic base. ALL BRAND
NEW 25p the LOT. P. & P. 10p.
GRATICULES. 12 cm. by 14 Cm in High

Quality plastic. 15p each. P. & P.

PANEL mounting lamp holders. Red or green.
9p ea. Miniature. PANEL mounting lamp with
holders—10V 15MA 5p ea.

BECKMAN MODEL A. Ten turn po
complete with dial. 100k 3% Tol 0-25%—
only £213 ea.

FIBRE GLASS PRINTED CIRCUIT
BOARD. Brand new. Single sided up to 23"
wide X 15" 3p per sq. in. Larger pieces 1p
per sq. in. Dauble sided. Any size 1p per sq. in.
Postage 10p per order.

INTEGRATED CIRCUIT test clip by AP inc.
Gold Plated clip-on. Brand New individually
boxed. £1:00 ea. P. & P. 10p.

DECADE DIAL UP SWITCH-5 DIGIT.
Complete with escutheon. Black with white
figures. Size 4in. long X 1in. high x 13in.
deep. Ex-Plessey. £1-40 each. P. & P. 15p.

LIGHT EMITTING DIODES (Red) trom
Hewlett-Packard. Brand New 38p ea.
Holder 1p ea. Information 5p.

FIVE moving ¢oil meters £2 P. & P. 37p.

VISCONCL EHT CAPACITORS
Size 1 x2: ins.
2-5kV

0-05mfd 50p ea.
0-01mtd 5kV 40p ea.
0-001mitd 10kV 50p ea.
Size 2§ X 6% ins.
0-05mfd 50p ea.
ize 13X 5% ins,
0:0tmfd kV 50p ea.
0-002mfd 15kV 65p ea.
0-0005mfd 20kV 60p ea.
0-1mid akV 35p ea.

DUBILIER 0-1mfd § KV; 0-1mfd 75 KV;
0-25mfd 75 KV; 0-5mid 5 KV all at 50p ea.
P. & P. 15p.

PHOTOCELL equivalent OCP 71, 13p ea.
Photo-resist tyoe Clare 703. (TOS Case). Two
for 50p.

MULLARD OCP70 10p each.

MAKE YOUR SINGLE BEAM SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID STATE SWITCH. 2 HZ to
8 MHZ. Hook up a 9 volt battery and connect to your scope and
have two traces for ONLY £5-50. P. & P. 25p.

STILL AVAILABLE our 20 MHZ version at £9-25. P. & P. 25p.

20HZ to 200KHZ
SINE AND SQUARE WAVE GENERATOR

In four ranges. Wien bridge oscillator thermistor stablised. Separate
independent sine and square wave amplitude controls. 3V max sine,
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £7.35 each. P & P 25p. Sine Wave only

£5.35 each. P & P 25p.

P. & P. 25p.

TRANSISTOR INVERTER

12V to 1-56 KV 2MA. Size 14 x 24 x 4in. Multi tapped
secondary and output level control
large range of voltage and current output combinations
without modification. Very flexible unit at £2:95 each.

makes possible

NEW WIDE RANGE WOBBULATOR

5 MHZ to 150 MHZ (Useful harmonics up to 1-5 GMZ) up to 15 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10-7 or TV
IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6-3V AC and use within minutes of receiving.

All this for only £5-75. P, & P. 25p. Suitable miniature transformer for 240 Volt
operation £1-:25.

Unless stated—please add £1-50 carriage to all units.

Open 9 am to 6.30 pm any day (later by arrangement.)

HILTMEAD | T

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916

VALUE ADDED TAX net included in prices—please add 10%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

wwwa. americanradiohistornv.com
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OINSOns
) (ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.|
01-723 7851 01-262 5125

CURRENT RANGE OF BRAND NEW L.T_ _TRANS-
FORMERS. FULLY SHROUDED (excepted) TERMINAL
BLOCK CONNECTIONS. ALL PRIMARIES 220/240v.

Type No. Sec. Voit Taps. Amps. Price Carr.
1A 25-33-40-50 o 15 £13-00 75p
18 40-50 . 10 £11-00 S0p
1C . 6 £7-75 50p
1D . 3 £75 50p
2A 12 £8:75 50p
2B 8 £7-60 50p
2C 4 £4:75 40p
2D 2 £3-20 30p
3A 10 £8-25 60p
3B 5 £625  40p
3C 2 £3-25 30p
4A 20 £10-95 5p
48 10 £650  40p
4C 5 £4-35 30p
5A 20 £976  SO0p
58 10 £8:00 45p
sC 5 £4-10 35p
6A 2 £4-10 35p
6B 1 £3:00 30p
TA 0 £7-50 50p
B 10 £4-10 40p
7C 5 £2:75 30p
8AI 1 £2,10 25p
9Al 8 £7,00 45p

10Al 2 £2,10 25p

1AL 6-31 15 £4,10 30p

Note: By using the intermediate taps many other voltages

can be obtained.
Example: No. 1 .. 7-8-10-15-17-25-33-40-50v.1
4-8-12-16-20-24-32v.

No. 2 ..
No.5 .. 3-6-9-12-15-18v.

30-25-0-25-30v. 2a. with Screen £4-30, carr. 35p 36-0-36v. Sa. £9-40,
carr. 50p. As recommended for Linsiey Hood Amplitiers. |

HEAVY DUTY UNSHROUDED TYPE 9 INCH FLYING
LEADS ALL PRIMARIES 240v.

Type No. Sec. Volt Tap. Amps. Price Carr.
1 24-30-36 .. 20 £11- 75p
2 12-20-24 30 £13-00 5p
3 3-12-18 .. . .. 30 £13-00 75p
4 6-12 . .5 o .. 50 £14-00 75p
5 20 o . o .. 30 £12:00 5p

STEP DOWN 240/110v. AUTO TRANSFORMERS FOR
AMERICAN EQUIPMENT, Fitted with 2 or 3 pin American
sockets. All sizes from 80 to 2fkva. available. Send s.a.e. for
list. American sockets, plugs, adaptors also availabie.

T.E.C. HEAVY DUTY ISOLATION TRANSFORMERS
Pri. 240v. Sec. 150v. 4kva. Size 9 x 8} x 7 ins. Wat. 70 Ibs.
£22-50 carr. £2-00.

RICH AND BUNDY. Pri. 220-230-240-250v. Sec. 265-270-
275v. 1400 watts. Conservatively rated. Size 8 x 8 x 7 ins.
Terminal block connections. £17-:00 carr. £1-00.

440 VOLT S.P. TRANSFORMERS

No. 1 T.E.C. Prl. 380-400-415-440v. Sec. 33 60 amps. Size
9 x 9 x 8 ins. Terminal biock connections. Conservatively
rated. £20-00 carr. £2:00. No. 2 Davenset. Pri. 415-440-525v.
Sec. 220v. 2kva. Size 9 x 8} x 8 ins. £25 carr. £2:00. No. 3
Davenset. Pri. 380-400-415-440v. Sec, 110v. 6 amps. Size
6 x 6} x 5% ins. £8:50 carr. £1. No. 4 Davenset. Pri. 380-400-
417-437v. Sec. tapped 110-270v. 0-15kva. Size 7 x 53 x 5 Ins.
£6-50 carr. 75p. No. 5 Rich and Bundy. Pri. 380-400-420-440v.
Sec. 240v. 40 watts. Size 4 x 4 x 4 ing. Terminal biock con-
nections., £2:50 carr. 50p. Drake. Pri. 440v. Sec. 220-240v.
100 watts. Shrouded. £3-25 postage 40p.

H.T. SMOOTHING CHOKES
Parmeko potted types. 5h. 500m/a. £3-00 carr. 50p. 10h. 300m/a.
£2-00 carr. 30p. 10h. 180m/a. £1-50 carr. 30p. 15h. 180m/a. £200
carr. 50p. Swinging type 5h. -04a. 4h. 0-25a. £1-50 carr. 35p.
10h. 120mla. 75p carr. 25p. 15h. 75mla. 10h. 75mja. 50h. 25mfa.
50p carr. 20p.

Wireless World, September 1973

PLEASE ADD 10% TO ALL ORDERS.
INC. CARR./PACKING.

VA

WE HAVE OVER 3,000 SURPLUS HT AND LT
TRANSFORMERS IN STOCK. ALSO A LARGE
SELECTION OF HT AND LT CHOKES. FRACTION
OF MAKER'S PRICE. LET US KNOW YOUR
REQUIREMENTS.

AMOS ‘C' L.T. TRANSFORMERS
Primaries 220-240v. Sec. 17,5v. 6a. £2:00 pp. 35p. Sec. 53,6v. 6a.
£2:95pp. 40p. 18-0-18v. 5a. £2,95 pp. 40p.

WODEN Primaries 220-240v. Sec. 10v. 2a. fully shrouded £1-25
pp. 25p. Sec. Tapped 6-12v. 2a. fully shrouded £1,50 pp. 25p. 15v. 2a.
TWICE OPEN FRAME TYPE. £1,75 pp. 30p.

SPECIAL OFFER OF MULTI TAPPED L.T.
TRANSFORMERS VERY CONSERVATIVELY RATED

Gresham Pri. 200-220-240v. Sec. 29:5v. 2:6a. twice. 20v. 5a. twice
15v. 0-fa. four times. 'C' Core. Table top connections £895
carr. 75p.

Pri. 200-220-240v. Sec. 16-3v. 1a. twice. 10v. 1a. twice. 22:5-25%
28-8v. 5a., 26:5v. 2-5a., 23-9v. ta,, 6:3v. 2a., 145-0-145v. 200 mja
‘C' Core, Table top connections £4-85 carr. 75p.

Pri. 200-220-240v. Sec. 20-21-22-23-24-25v. 6a., 20-21-22-23-24-25v.
3-5a., 18-19-20-21-22-23v. 2a., 11-12-13-14-16v. 0-5a. twice 100-0-100v.

150 mfa 'C' Cose. T. top connections. £7-25 carr. £1.

PARMEKO ISOLATION TRANSFORMERS
Pri. tapped. 100-110-20)-220-230-240-250v. Sec. 115v. 13'5
amps. Conservatively rated, fully shrouded. Table top con-
nections. Size 13 x 10 x B} ins. £32'50 carr, £2:00. Pri. tapped
200-210-220-230-240-250v. Sec. tapped 90-100-110-120v. 7-5
amps. Conservatively rated tabie top connections. Size
9 x 8 x 8 ins. £22'5p carr. £1°50.

ADVANCED COMPONENTS CONSTANT VOLTAGE
TRANSFORMERS

Input 190-260v. Output 230v. 150 watts. Type 140A £7-00 carr.

75p. Output 28v. 8 amps open frame type £4:50 carr. 75p.

Qutput 4v. 3 watts 75p carr. 25p. Output 240v. 30 watts en-

closed type £1-50 carr, 35p.

SMITHS 12v. D.C. VEHICLE HEATER MOTORS

3 dia. length 4 ins. Spindle . Length 1} ins. Very powerful
£1 carr. 25p. With 6% In. fan £1-25 carr. 25p. As above with twin
turbo fans £1:50 carr. 35p.

DAVENSET ISOLATION TRANSFORMERS
Pri. 10-0-200-220-240v, Sec. 240v. Centre tapped 1-2kva.
Conservatively rated. Size B} x 7 x 8} ins. Wgt. 59 lbs. Open
frame type, terminal connectlons. Fraction of maker's price.
£17-00 carr, £1-00.

CRESSALL TORVOLT VARIABLE
TRANSFORMERS
Input 115v. Output 0-135v. 1-25 amp. Complete with calibrated
dial and control knob. Size 2§ x 3} ins. dia. £3-00 carr. 25p.
Brand new.

PARMEKO H.T. TRANSFORMERS
NEPTUNE POTTED TYPE

Type 1. Pri. 220-240v. Sec. 250-0-250v. 320mA. 7v. 6 amps, £3-25
carr. 50p. Type 2. Sec. 250-0-250v. 240mA. 6-3v. 10 amps, £2:75
carr. 50p. Type 3. 250-0-250v. 50mA. 6.3v. la. £1-25 carr. 35p.
Type 4. 350-0-350v. 200mA. 6-4v. 6a. Sv. 3a. £3-00 carr. 50p. Type 5.
630-0-630v. 105mA. 5Sv. 4a. 5v. 2a. £3-00 carr 50p. Type 6. 1875v.
60mA. 4-2kV. wkg. and 500v. 31mA. £3-75 carr. 50p. Type 7. Sec.
tapped 760-700v. 50mA. 6-3v. 1-5a. £1-75 carr. 35p.

RELAYS

Omron 24v. A.C. or 12v. D.C. 2 7A CO contacts. Size 1 x 1 x 1 in.
Sinale hole fixing. 45p. Postage Sp.

Miniature type 6-12v. D.C. 24v. A.C. 1 CO contact. Size 13 x 1§ x
{in. S. hole fixing. 35p. Postage 5p.

Keyswitch 240v. A.C. 1 7A COQ contact. Size 2 x 1 x 1 ins. S. hole
fixing. 45p. Postage 5p.

B and R. 240v. A.C. 3 CO 7A contacts, Size 1§ x 15 x 1} ins. S. hole
fixIng. 60p. Postage 5p.

Robinsons. 240v. A.C. 2 SA CO contacts. Size 2§ x 1§ x 15 ins.
S. hole fixing. 50p. Postage 5p. Special terms for aty. of 25.

P.11 SERIES

P.55 SERIES

T.41 SERIES

25 mm. X 12 mm.Xx20 mm.
Double-tuned 1st and 2nd L.F.s and Single-tuned 3rd L.F. complete with
diode and by-pass capacitor.

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.

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

Ferrite cores 4 mm.

472 kc/s operation.
472 kc/s operation.

472 kc/s operation.

www.americanradiohistorv. com


www.americanradiohistory.com

Wireless World, September 1973

G. F. MILWARD

ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

W
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‘ - Special Offer!!!—From Stock—New—Boxed—AND 607% lecoum ! E
l H Working Capacitance Max. Ripple
E1l 071 and 072 Series Type No. Voltage Vdc. uf Current at 50°C Weight Price Please calculate the weight of your order !
I 071 14472 10 3700 2-5 amps Joz 15p and include approvriate postage.
F 2 . 071 14682 10 6800 4 amps 1oz 17p Ordinary
071 15332 16 3300 2:4 amps 1oz 15p Not over Parcels
071 15472 16 4700 39 amps 102 17p 1ilb R e ... 16D
071 15682 16 6800 5-8 amps 1}oz 22p 2ib .
071 15103 16 10000 7-9 amps 2oz 27p
071 18222 63 2200 5-8 amps 3oz 30p
072 14113 10 11000 + 11000 10:6 amps 3oz 37p
I 072 14173 10 16500 + 16500 13:4 amps 40z 49p
072 15752 16 7500 + 7500 105 amps 3oz 371p
'J,I 072 15113 16 11000 + 11000 13:8 amps 4jo02 49p
071 16222 25 2200 2:2 amps 1oz 15p
072 16502 25 5000 + 5000 9-6 amps 3ioz 3p
072 16752 25 7500 + 7500 12-6 amps 4i0z 49p
072 17342 40 3400 + 3400 9t amps 37p z
072 17502 40 5000 + 5000 12:0 amps 4;01 49p =
071 18681 63 680 21 amps 1oz 15p
072 18172 63 1650 + 1650 7-8 amps 30z 3p
IF 106 and 107 Senes
106 14153 15000 7 amps 402 57p
106 15103 16 10000 7amps 2j0z 65p
106 16223 25 22000 17 amps 100z £1-12
1B 106 17103 40 10000 12 amps T30z 94p
E 106 18153 63 15000 28 amps 180z £1:79
F' 107 10222 100 2200 10 amps Sioz T4p
| Type No. Voltage Capacitance Weight Price
'| \ 102 15163 16 16000 8oz 20p
‘l . 104 90003 20 39000 1602 30p
102 16802 25 8000 7oz 25p
104 17562 40 5600 50z 25p
I 104 90001 45 20000 1602 50p

x T A L T T A T e T T I O
SMALL ELECTROLYTICS NEW! NEW! NEW! NEW!
. 1 An aerosol spray providing a convenient means of producing any number ot copies of a
Ref. No. Capacity Voltage Price Ref. No.  Capacity Voltage  Price printed circuit both simply and quickly.
H8/1 ut 150v 4p H7/4A 64uf 35v 5p Method: Spray copper laminate board with light sensitive spray. Cover with transparent film
H7/5 80ut 16v 4p upon which circuit has been drawn. Expose to light. (No need to use ultra-vioiet.) Spray with
HBI? 2-2ut 25v 4p H7/6 100uf 25v 5p developer, rinse and etch in normat manner.
HB/2A 3:3uf 25v 4p H7/6A 100uf 15v 4p Light sensitive aerosol spray — oL .. nG . . 3 £100  plus
ngﬁA 3111' g%v :p mg :ggu: %gv :p Developer and Etchant . e S0p postage
u v P 0 v P [of lad Fib I 504 a ‘X% 4
Higja gt o5y B HTBA toont 3o H opper-clad Fibre-glass Board. p sq. lt (max. )
Hg/4A Suf 54v PR | wfHEEN goout g2y 2 NEWER THAN NEw!!! VEROBOARD
ngng gﬂ, 115%‘; :: n; 190 ;3?:' 25: 5: Fibre Glass Board pre-treated with 2¢in X 1in X 0-15in 6p
HB/6A 10uf 10v 4p | HI/10A 1600f 25 3p light-sensitive lacquer enabling you to Arinpzinpopsiniy 130
d totype ted circuits within 3%in x 33in ¥ 0-15in . 25p
produce prototype prin cire 5 3
H8/T 10ut 10y 4o W7y 160ut 25y) 4 five minutes. 5in X 23in X 015in 25p
ng’gA iout 339) A% [l oo oy H 75mm X 100mm .. .. 33p 5in X 33in x 0-15in . 30p
H8/9 20uf 6v 26 | Hine 220uf 50v 108 150mm X 100mm M .. _e6p 17In X 24in X 0-1in 55p
H8/9A 20uf 70v 4p | HIMA 220uf 16v 6p 150mm X 200mm N » £132 17in x 33in x 0-15in 79p
H8f10 221 50v 4p | HI5 2204 25v 5p 2s0mmpx20nml | a3 =3 EHE220 g%m Saiopaldin g;:
H8[10A 22uf 100v 4p | H715A 220uf 35y 10p ipoxy-Resin 2 Fhilo £3 Kk £ a1in 5
Hgl“A 25": e Aoglsie P 4 i 100mm  150mm i R 714 Sin 3 3din x 04 »
e o LD () 3 . 3 150mm x 200mm .. .. . 8sp Shot Face. Cuttor 38p. Bin Insert Tool ST,
! o 2y it ipHersA gout 215y 2 Pins (01 or 0-15) 36 for 22
H8/12A 30uf 10v 4p H6/4 320t 1ov 4p Terminal Pins 2 Cgsis
H813A a2uf 50v 4p | He[4A a30uf 16v 5p
Hanh o) AR a0t 2q iE MULLARD POLYESTER ERIE MONOLITHIC
H8J15 47pd 50v 4p | He/7 400 15v 5p CAPACITORS CERAMIC CAPACITORS
HI6/1 528 dout 359 4o | HoB 470ut 25 2% 500,000 in STOCK!! 3p_each; 24p dozen; £1-75 per 100
il souf 5y eI J6/eal 470ut v 20p 00tuf -0018uf  -0086uf  -015uf 10pf 68pf 560pt
HI1A 50uf 10v 4p H6/9 -0012uf  -0022uf -033uf 15p1 100pt 620pf
H7/2 50uf 50v 4p HE/9A 400uf 40v 20p -0015uf -0027uf  -0t2uf -082uf 22pt 150pf 680pf
LHES Gaut 2:5Y 2p | Hei0 Ts0uf 124 sp 200 dozen: 75p-100; £5-1,000; £40-10,000 33pt 220pf 1,000pf
H7/3A 64uf 25v 4p | He/13A 100041 25v 16p st Cha T o aeut 30p1 330p1
Hij4 o4t 5y 4o | HSRRA 2200ut oy 159 20 dozen: £1-100; £8-50-1 000:£50-10.000 a7pf 470p1
CLEARANCE CORNER RECTIFIERS 1N4007 1200 peak volts, 30
sco o amps peakcurrent, 1 amp meancurrent. 100
BAG NTAINING 1,000 ASSORTED DIODES. SILICON/
GERMANIUM/ZENER. UNTESTED, BUT MAINLY O.K. £1 | for £7°50, 1,000 £50.
MIXED COMPONENTS ALL NEW, UNUSED. RESISTORS, CARBON/ .
WIRE, POTS. DIODES, TRANSISTORS, CAPACITORS. ELECTRO- R SRS SEIC (el e,
LYTICIPAPER/CERAMIC/SILVER _ MICA. ~ FANTASTIC VCEO COLLECTOR TO EMITTER-60 VOLTS.
VALUE. PRICE PER 2ib. MIXED BOX £1 VEBO EM,TTER TO BASE—5 VOLTS, :Z 5 '
20 WATTS—2 AMPS—30 MHz, FEATURES HIGH CURRENT GAIN p H
OVER WIDE RANGE OF COLLECTOR CURREN L

REMEMBER! ALL GOODS PLUS 10% V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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10 Chapel St London N.W.I
Phone 01-723 8753

P. F. RALFE

TELEVISION SWEEP GENERATOR s
by Sweep systems type 505. Frequency coverage |2 & @ 3"
450-940MHz. (Channels 15-80). Markers at 465/ © - %™
565/660/750/830 and 900MHz. Attenuated output in eight, five db
steps and fine 0-10 db. Sweep width adjustable from 1-15MHz. The
instrument is completely solid-state using variactor diodes and

transistors throughout. Dims: 19 x 12 x 5ins. Wt.: 20Ibs.
Supplied in good working order, price £59.50 4 50p carriage.

AERIAL CHANGE/OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil volitage
I2v., frequency up to 250 MHz at 50 watts.
Small size only, 2 in. X § in. Offered
brand new, boxed. Price £1-50, inc. P.&P.

' “ALCAD’ Sealed rechargeable
Nickel-cadmium batteries.
Type W3.5, 1.2V at 3.5 Ah. Size as
‘U2’, Offered new in packssupplying
12V, £15. Orseparately at £1.25.

Automatic Constant current
electronic  battery chargers
specially designed for nickel cad-
mium cells. Metered and fused. Up to
twelve cells can be charged up to
750mA, variable 0-750mA. Size
7x6xSins. Brand new units. Price
each £17.

Smiths Ltd Weight indicators,
self powered, measures 0 to 20 cwts
in | cwt divisions on a 4” cirscale meter
indicator, 30 feet of cable and heavy
duty load cell use with bell crank or
actual reading is 5 cwt for F.S.D. brand
new units special price £7-50 post 50p.

CossorElectronicinvertors type

CRA 200. A high quality device for

producing a | 15v 400HZ single phase

output. Incorporating the following

features: Input 23-28Y D.C.

* Full overload protection.

* Sine wave output.

* Remote control facilities.

* Completely Solid State (Silicon
transistors).

* Built to Aircraft specifications.

* |BOVA of output continuous.

May be run in series operation for

3 phase requirements. Offered

brand new boxed units. Price £17-50

Carriage 50p.

AUDIO OSCILLATORS
AMERICAN TS-382/U
Covers 20 ¢/s-200 Kc/s in four ranges.
Qutput voltage | micro volt to 10 v. in
seven ranges. Built in calibrator. Sine
wave O.P. is excellent over complete
range. Supplied with transmit case,
adaptors and circuits and transformer

for 240 A.C. £20.

BARGAIN OFFER—LOW
YOLTAGE STABILISED
POWER SUPPLIES

*Voltage Range 16-24V.

*Current Range to 6 Amps.
*Full over-voltage and Cur-

rent protection.

*AC Ripple content better
than 5mV. These PSUs are
constructed to exacting stan-
dards and incorporate the
very best of components and
circuit design for long life
and reliability. Employs Sili-
con transistors, thyristors,
C-Core transformer etc. Of-
fered in perfect condition,
carefully checked before des-
patch. List price over £125.
Our price only £26.50. Car- |
riage £1.

TEKTRONIX OSCILLOSCOPES
Type 545A with ‘CA’ plug-in. (Or ‘L"). DC—30MHz.
Type 561A with 3A1 and 3B3 units. DC—{0MHz.
Type 535 with CA plug-in unit. DC—I{5MHz.

Type 55!. Double-beam with L&G units. DC—27MHz.
Also available:

Dynamco D7100 with 1Y2 and | X2 plug-ins. Portable, DC—30MHz.
Hewlett-Packard 175A. 1781 and 1755A plug-ins. DC—30MHz.
Marconi TF1300. s/b. DC-15MHz. £75.

Roband ROS50A with 5G plug-in. DC—I15MHz. Price £125.
Solartron CD1400. With two CX144] and a CX1443 units.

Extremely sensitive instrument. Twin differential inputs.

SIGNAL GENERATORS
Marconi type TF80!D. 10-485MHz. Excellent.
P.U.R.

Marconi type TF867. |5KHz-30MHz. £150.
Hewlett-Packard 616A. 1780-4000MHz. £75.
Advance C2H. Spot-frequency production-line test instrument.
12 fregs. in bands 500KHZz-30MHz. £25.

Rohde & Schwarz U.H.F. 990-1900MHz. P.U.R.

Rohde & Schwarz SMAF. A.M. & F.M. 4-300MHz. FM Dev. 0-100KHz
in 2 ranges. Fundamental-frequency generator ideal for radio-
telephone test equipment. P.U.R.

POWER TUBE BASES for
4X250 T/X Valves etc. BASES
ARE BRAND NEW AND
BOXED COMPLETE WITH THE
CERAMIC CHIMNEY. Only
£3.25 each p.p. 10p.

SCHOMANDL PRECISION
FREQUENCY METER TYPE FDI
'WITH FDMI ADAPTOR
GPO approved equipment for Radio
Telephone Marine servicing etc.,
offered in as new condition with
calibration certificate.

G.E.C. Uniselectors, 8-banks, 25
position full wipe. 75 ohm coil. Not
new but excellent working condition.
Each £2.

MINIATUREAEIUNISELECTORS
12 position X 3 bank 250 ohm coils, |
bridging and 2 non-bridging wipers avail-
able now—Type 2200A complete with
bases. Price £4,

BRAND NEW DIGITAL PANEL
VOLTMETERS
10MV-1-99VV. 199 Measuring points.
Input impedance {00Mohm. Automatic
zeroing. Measurements: 155mm X
72mm X 72mm. List price was £52-00.

OUR PRICE £24-50.

DIGITAL MEASUREMENT Type
2003 Digital Voltmeter. 3% Digit
display. Measuring up to 1000 Volts.
AS NEW £65.

Noise Generator Model CT-82
Range I5kHz to 160MHz very useful
noise for factor measurements of
receivers/wide band |.F. amplifiers etc.,
the instrument is directly calibrated
in noise factor and displayed on panel
meter, also output meter calibrated in
dbs, for 115-250 vac operation offered
in good used condition, small size low
price only £8 Carr. 50p.

H. W. SULLIVAN STANDARD
AIR SPACED CONDENSERS
Capacitance range 0 to 100 pf fully
screened with engraved vernier sub-
divided into 100 equal divisions com-
plete with vernier index and original
manufacturers seal offered brand new,

at only £25 each.

Brand new GEC 3 banks of 25 position
uniselectors with fitted suppressor.
£2-50 each.

SIX Level A.E.I. Uniselectors miniature
plug in type 2216A coil 125 ohms. non-
bridging wipers with index. |2 position
6 bank. Absolutely brand new in
makers cartons sold complete with
base. £6-50

CAMBRIDGE PORTABLE POTEN-
TIOMETER type 44228. The ideal tool
for checking thermocouples and aux-
iliary temperature measuring equip-
ment. Accuracy + 0-1%. BRAND
NEW. £75.

TINSLEY type 4363D Vernier ponte-
tiometer. Good condition Price £75.

FRIGIDAIRE, AIR-CONDITIONING
UNIT. Table-top model. 4 inch diameter
pipe outlet. Complete and ready for
use. Price £125.

WAYNE KERR type B521 Component
bridge. Accurate measurement of
LC & R. £55. Excellent order
throughout.

MARCONI TEST EQUIPMENT. All items have been calibrated,
reconditioned and guaranteed.
Wave Analyser TF455E. Frequency range 20Hz. £105.

TF893 Audio Wattmeter. Range 20Hz-35KHz. Power range
20uW-10W. Impedance 2-5 Q) to 20K Q in 48 steps. Direct calibration
in Watts and dbm. Price £45.

TF2600 Sensitive Valve Voltmeter ImV f.s.d. to 300V f.s.d. Accuracy
+ 19%. Offered as new, price £55.

TFI370A Wide-range oscillator 10Hz to 10Mz. Squarewave up to
I00KHz. High output—up to IMHz 31 Volts. 75,100 or 600 Q
output. List price pre VAT—£308. Offered as new at £125.

TF2162 MF attenuator. DC-1MHz. O-111db attenuation in -idb
steps. Impedance 600 ohms unbalanced. Price £50.

TF2163 U.H.F. Attenuator. DC-1 GHz. 0-142db in Idb steps.
Z, 50 ohms. Max. power input 0-5W. As new Price £75.

TF801D/1 A.M. Signal Generator up to 470MHz.

TF1106 Noise Generator |-200MHz. £75.

TF1041B Voltmeter. 300mV-300V. 20Hz-1500MHz. £45.
TF1301 Noise Gen. 200-1700MHz. 50 ohms. £55.

TF1099 20MHz Sweep Generator as new £75.
OAI1094AHF Spectrum Analyser 100KHz-30MHz. As new.

TF1417 Counter, Frequency Meter 7 digits. Plus range extension
unit TF1434/2 to 220MHz. As new.

JERROLD 900B Sweep Generator with SD8A sweep driver unit.
V.H.F. and U.H.F. 0-1200MHz. centre frequency. |, 10 and 100MHz
markers. Built-in detector, attenuators etc. This instrument is
probably the most comprehensive sweeper ever made. P.U.R.

ADVANCE AUDIO SIGNAL GENERATOR TYPE HI.
15Hz-50KHz in three ranges. Sine/square wave output. Supplied
in first-class working condition. £15. Carriage £ each.

R216 V.H.F. AM/FM Communications receivers. Coverage
19-157MHz. Film scale dial 2 frequency crystal calibrator. Plus all
other facilities. Complete with A.C. power supply connecting lead.
Supplied in full working order in excellent secondhand condition.

PLEASE ADD 109 V.A.T. TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH. THANK YOU.

www.americanradiohistorv.com



www.americanradiohistory.com

Wireless World, September 1973

“SLO-SYN” 3-HEAD
SYNCHRONOUS
STEPPING MOTOR

Type $S15. These ﬁng motors are easily reversed, starting and stopping In less than 5° without electrical or
mechanical braking. Simple relay circuit can be applied to give DC., to winding for a maximum holding torque of

30002/ In with 35v at 0.35amps through winding. For AC.

(synchronous) operation at 120v., 50Hz. Speed 60 rpm at

60Hz., 72rpm. STEPPING. Holding torque at 60 steps per second—100 oz/in. Can be wired to glve 100 or 200 steps

modified by simple R.C. circuits. Dimensions: dia. 4", body length 42", spindle length 23"X

per revolution with accuracy of 0-1° per step non-cumulative. Torque characteristics can be £1 3 75
.

" dia. Weight 6} Ibs. BRAND NEW in maker's packing. Offered at less than  maker's price.

FAN/
BLOWER

Precision-built in Germany.
Dynamically balanced mains
unit  (200/240) continuous
rated, reversible 60MA on
run, Size: 53" dia. x 2}"
deep. Back plate is tapped
for 4 fixing screws (sup-
plied). Well under maker's price at £3. P. & P. 20p.
Similar unit to above but 7{" dia. x 3" deep. £4-50.
P. & P. 25p.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15X 1min
divisions, approximately " between
divisions. Panel mounting with chrome
bezel 33" dia. £1-30. 15p. P. & P.

GEARED MOTORS

‘‘Parvalux’’  Reversible 100
rpm geared motor. Type SD14,
230/250v. AC., 22 Ibfin, }"
spindle, 1st class condition.
£7.50 each. 50p P. & P.

Also limited number only as
above, BRAND NEW. £12:50
each. 50p P. & P.
REVERSIBLE Parvalux type SD19. 24Cv. AC.
30rpm. 40 ibs/in. Variable angle drive shaft. ABSO-
LUTELY AS NEW. £6:30. P. & P, 50p.

SHADED POLE Mains motor. 13" X 1" X 2" high.
Double ended %" shaft projecting 13" each side of
motor. £1. P. & P. 20p.

OPEN FRAME
shaded pole
GEARED
MOTORS

(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE, approx.
overall size: 31" X 33" X -
2}"+spindle " dia. as illustrated. £2.70. P. & P. 30p.
Similar to above, 19rpm. £2:70. P. & P. 30p.

110rpm with pressed steel gear case (similar to above
but slightly smailer). £2,70. P. & P. 30p.

SPIT MOTOR

S3rpm. 23" X 13" X 61" high, 240v. AC.
Shaft ;" o/d, 11" length with hexagon
socket inside. £1-80. P. & P. 30p.

SYNCHRONOQUS
AUTO-RESET

PROCESS TIMER
by LONDEX LTD.

Type IMP Mk. 2. BRAND NEW and boxed. These well
known timers are already in world wide use and are

BRAND NEW “GRYPHON'* BROOK
REVERSIBLE MOTORS Type TE

230/250v. 50Hz. 1ph. -083hp, 1,380rpm 0-96amps at full
load, 3" spindle. This is a superbly constructed,
standard foot-mounted unit with the extra facility of
reversal by remote switching. Weight 16lb. 10oz.
Offered in original maker's packing at approx. half
price! £4-50. Carr. 50p.

AMPEX 7.5v. DC
MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM{CM.
Stall load at 500ma. Draws
60ma on run. 600rpm + speed
adjustment. Internal AF/RF
suppression. 31" dia. x 17
spindle, motor 3" dia.x13}".
Original cost £16:50. OUR
PRICE £3. P. & P. 25p. Large quantities available
(special quotations). Mu-metal enclosure availabla.
75p each. FREEP. & P.

KLG SEALED TERMINALS

Type TLS1 AA. Overall length 11/16”, box of 100 £1.50.
P. & P. 10p.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 200§2, output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugging devices, etc. Size
(60 DB) 7/32" X 5{32" x 1"; (80 DB) 3* x 5/32" x3".
Ex-equipment, all tested. £1-20 each. P. & P. FREE.

“CROUZET"” MOTORS
Type 965

115/240v. 50Hz. 48w. Stoutly con-
structed, 2 11/16” dla. X 31" long
plus spindie 1" X 1" dia. Anti-
clock. £3 each. P. & P. 25p.
ELECTRO-TECH

Self selection companents.

Huge stccks much too num:ous to mention
here, come along and look for yourself |

OPEN: MON to SAT. 3.30-6pm.

ELEC T" TECH COMPONET LTD.

perfect for Industrial Electronic Timing, Research and

for all machine control timing problems. Repetative

or more can be interconnected to give control of a

series of processes. 230/250V. 50Hz, aiso available

60Hz, 15mins. full scaie 15secs. per division, Driven
AC. Incorporates soienoid operated clutch,

also lever actuated micro-switches. Normal price

probably In excess of £16. Complete with multi-pin

MAINS

SOLENOID i

This little un't gives

mately 17 through ’Ah

hinged "‘elbow".

Bracket incorporates 2 fixing screws. Length of arm,

2

FREE P. & P. Special quotes for quantities.

SOLENOIDS e

by WESTOOL -

3Ib. pull, 23" x1"x

11". Travel 1. 85p —

each. P.&P. 10p. -

13" x1§"X1". Travel §" 60p

eech. P. & P. 10p. Quantity

discounis; 10-50 10%. 50 up-

‘‘DECCO'" MAINS

SOLENOID

Compact and very powerful. 16lb.

to 1" by removing captlve-end-plate.

Overall  size: 2"X%21":<23" high.

£2. P. & P. 20p. -

1" travel, 8lbs. pull (approx.). Size: 25" long X 23/16” X

2" high. Similar in appearance to **SORENG"'. £1'50

P. & P. 20p.

DEVICES LTD.

A beautifully constructed solenoid at half normal

price. A 2-sided bracket is incorporated for vertical

approximately 2ibs., plunger travel 1}". Fixing eve

takes up to " bolt, plunger non-captive, NEW in

original maker’s boxes. £1, P, & P. 20p. Large numker

accuracy betzer than 0-5% of full scale setting. Two
by self-starting sync. motor. Contact rating Samp at
250V,

connector as illustrated. £6-50. P. & P. 25p.
vertical iifl of epproxi-

1". 240V AC. Pull at coil js approximately 1lb. £1.
240AC type MMS.

240AC type MM4. 2Ib. pull, -

waids 25%

pull. &” travel which can be increased
“DAVENSET" MAINS SOLENOID
MAINS SOLENOID by MAGNETIC
or horizontal mounting. Size: 2"X1:"x13". Pull is
available, special price for quantity.

7 DIGIT COUNTER by
“Counting Instruments
Ltd."

Non re-set, rotust construction,
115V AC. £1-20. P. & P. 10p

3 BANK MAINS COUNTER
NOM RE-SET

by “E.N.M. LTD." BRAND NEW.

6 digits per unit. Robust and neat.

200/240AC. £5-80. P. & P. 25p. Limited

supply.

MAINS to 12 Voit D.C. POWER
SUPPLY UNIT Type J24

This is a compac: and neat unit in a moulded plastlc
case giving ou! 12v at 600MA. A thermal cut-out is
incorporated. Screw terminals on output. Complete
with 6ft. mains lead. Size: 5{"X2}"x2" high. £1-80.
P. & P. 20p.

90p each. P. & P. 10p. 10 or more 70p

each. P. & P. 20p.

UNLESS OTHERWISE STATED
all items are NEW and UNUSED. Postal or
carriage charges are for Gt. Britain only.
We welconte orders from established
companies, educational depts., etc. All
orders under £250. C.W.0., please.

Company ordefs under £2.50. surcharge
60p. unless C.\V.0.

| “RE CIRK IT’ Mains 10amp

cut-out
by ‘'‘Neimman Electric"" Germany.
Eliminates fuses. Size: 2" x3"X 1§" deep.

wwwy americanradiohistorv.com

PLUG-IN RELAYS

(PERSPEX ENCLOSED)

by SCHRACK

OCTAL (2c/0) 6 amp contacts at following voltages:
48 D.C.,60D.C.,60 A.C.,110D.C., 380 A.C.
PRICE EACH 90p.

11 pin (3 c/0) 6 amp contacts:

12 A.C., 48 D.C., 48 A.C., 60 A.C., 60 D.C., 110 D.C.,
115 A.C., 240 A.C. PRICE EACH £1.

RA and RN Series (4 c/o) 3 amp Gold Plated
Contacts. Handsome modern construction 43" x 3”7 x14”
high. Following voltages: 6 A.Z., 12 A.C., 24 A.C.,
48 A.C., 48 D.C.,60 A.C., 110 D.C., 115 A.C., 120 A.C.
PRICE EACH 80p.

Base sockets for all above types 10p.

Please add 10p towards P&P on all orders.

From JAPAN. TAKAMISAWA Perspex enclosed relays.
Type MQ 308. 24V. DC. 600 ohms (4c/o). Complete with base
socket. 80p, P. & P. 10p. e

FINDER Perspex enciosed OCTAL (2cfo}) RELAY 220v. AC. 80p.

TANGENTIAL
HEATER

Silently driven by shaded
pole Mycalex motor, pow-
erful and smooth running
with aluminium impeller
(outlet 53" X 11"). Mains
voltage PLUS matching
heater unit with spiral
element. May be switched
for 500 or 1,000w. £1-80.
P. & P. 30p.

DOUGLAS TRANSFORMERS

Fuil range in stock, SAE or phone for list please.

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!
A magnetically activated switch. vacuum sealed in a glass
envelope. Silver contacts, normally clesed. Rated 3amp
at 120v. 1amp at 240v. Size: (adprox.) 1% longXx {” dia.
Ideal for burglar aiarms, security systems etc., and where-
ever non-mechanical switching is required. 10 for £1-80;
P &P 15p. 50 for £8; 100 for £15. FREE P. & P, over 10.

NORPLEX

The famous American fibre-glass copper-clad laminate. Flnest quality
with woven glass base of Epoxy-resin, E>cellent Mech. and Etec.
conductive properties. Heat resistant, ideal for P.C.'s etc. THIS IS A
SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS
LASTI Sizes: 12" X 12"; 24" X 12"; 24" x 24"; FULL SHEET 43" x 37"
{11 sq. ft.). Single-sided Copper with thickness of 1/32", 3/64", 3/32".
Also double-sided 1/32", 1/16", 3/32”. £1 per sq. ft. Cut sizes (1-10 sq. ft.)
25p. P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet plus 25p each
additional sheet.

MINIATURE "LATCHMASTER' RELAYS

6, 12, or 24v. DC operation. One makes one
break, contacts rated at 5amps at 30v. Once
current is applied relay remains latched
until input polarity is reversed. Manufac-
tured for high accederation requirements by
SPERRY GYROSCOPE CO. Size: §" length,
" 9/16” dia. (including mount). Please state
vertical or horizontal mount and voltage. £1 each. P. & P. 10p.

“GOYEN'"' PRESSURESWITCH

Incorporating differential adjustment between 2” and
12" water gauge {(a max. of zpprox. § p.s.i.). A single
pole change-over switch rated 15 amps. 250v. Is
actuated, Air inlet tube %" dia. Projection -%”.
Overall size dia. 331", depty 2” plus 4" (air tube).
£1-45. P. & P. 20p.

PYE MICROSWITCH
OTEHALL Type.

This switch has a 13" X 15/32" dia. column plus 1" plunger—
fractional travel actuates. 6 for £1 (Min. quantity). P. & P.
15p. Large stocks available.

PHILIPS SLOW-MOTION DRIVE

Comprising dual knob assembly, i.e., 11" dia. f uted knob surmounting
a similar one 1}” dia. (Black). Depth from panei overall approx. 1}".
Beautifully balanced for ¥” spindle. Approx. ratio 7°5 to 1. (Small
knob). Direct drive large knob. Very neat in appearance. £1. FREE P.&P.

PANTON BOURNE TRIMPOTS

1k, 2k, 2-5k, Sk, 10k, 20k, 50k, 500k. Other trimme- pots in stock. RiL 10k
IFIIOEREG:NITE 1k MEC200ohms (tubular) S0ohms. Any 3 for £1-10,
R . & P.

PLEASE ADD 10% FOR
V.A.T. ON ALL PRICES
SHOWN INCLUDING P &P

315/317, EDGWARE ROAD,

LONDON, W2,
Tel: 01-723 5667 01-402 5580

ag1
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[rannies

| Dockyard, Station Road,
Old Harlow, Essex.
Telephone: 37739

(Saturday callers welcome)

VAT

PRICES DO NOT
INCLUDE VAT
ADD
10% TO THE TOTAL

Our NEW 1973
Catalogue is now
available
BIGGEST YET 10p

74 Series TTL

(National Semiconductors and |.T.T.)
LOW PRICES, HIGH QUALITY

1 25 1004 1 25 100+ 1 25 1004
7400 16p 14p 12p | 7450 16p 14p  12p | 74141 71p _68p  66p
7401 16p 14p  12p | 7451 16p  14p  12p | 74145 £1-50 £1-40 £1-30
7402 16p 14p  12p | 7453 16p 14p  12p | 74150 £300 £2:69 £253
7403 16p  14p 2p | 7454 16p  14p  12p | 74151 £100 97p 92p
7404 16p idp  12p | 7460 16p  14p  12p | 74153 £120 £112 93
7405 16p  14p  12p | 7470 29p  26p  25p | 74154 £4:80 £1-71 £1-60
7406 36p 32p  28p | 7472 29p  26p  25p | 74155 £140 £130 £1-20
7407 36p 32p 28p | 7473 38p 36p  32p | 74156 £140 £1:30 £1-20
7408 18p  17p  16p | 7474 38p  36p  32p | 74157 £190 £1-81 £1-72
7409 18p  17p  16p | 7475 46p  45p  42p | 74160 £1-80 £1-71 £1-60
7410 16p 14p 12p | 7476 40p 39  38p | 74161 £1:80 £171 £1:60
7411 24p  19p  16p | 7480 68p 63p  59p | 74162 £4:00 £376 £360
7412 30p 25p  20p | 7481 £120 £115 £1:09 | 74163 £4.00 £3-76 £3-60
7413 29p 27p  25p | 7482 88p 87p  86p | 74164 £2:20 £216 £210
7416 44p  40p  3Bp | 7483 £111 £107  97p | 74165 £228 £222 £217
7417 44p 40p 38p | 7484 £1-01  96p 910 | 74166 £355 £3-28 £3-06
7420 16p 14p  12p | 7485 £300 £245 £210 | 74174 £233 £222 £211
7422 S0p 48p  45p | 7486 32p  3Mp  30p | 74175 £1-66 £1-55 £1-44
7423 50p 48p  45p | 7489 £4:49 £424 £3:98 | 74176 £2'55 £2-44 £2:34
7425 50p 48p  45p | 7480 58p 48p  38p | 74177 £2°55 £244 £2-34
7426 46p 42p  40p | 7401 £100 95p 90p | 74180 £2:05 £1-66 £144
7427 46p 42p 40P | 7492 68p  65p  59p | 74181 £5:55 £510 £4:83
7428 70p 65p  60p | 7493 68p  65p  59p | 74182 £2:05 £183 £1-66
7430 16p 14p  12p | 7494 78p  75p  69p | 74184 £355 £3-28 £3-06
7432 45p  42p  40p | 7495 8p  75p 690 | 74190 £2:00 £1:94 £1-89
7433 80p 76p 71p | 7496 88p  85p  79p | 74191 £1-92 £1.97 £1-91
7437 66p 62p 60p | 74100 £1:65 £1-60 £1:56 | 74192 £2:00 £1-94 £1-89
7438 66p  62p  60P | 74104 97p  95p  89p | 74193 £2:05 £166 £144
7440 16p 14p  12p | 74105 97p  95p  89p | 74194 £2:77 £2:66 £2'55
7441 68p  65p  60p | 74107 41p 39  37p | 74105 £205 £166 £144
7442 68p 65 60p | 74110 56p 54p  51p | 74196 £183 £1-75 £1-66
7443 £1-30 £125 £119 | 74111 £1-25 £118 £1-12 | 74197 £183 £1-75 £166
7444 £1:30 £125 £1'19 | 74116 £1:00 950 90p | 74198 £555 £510 £4'55
7445 £1-80 £176 £1:73 | 74119 £1:35 £125 £1:14 | 74199 £555 £510 £4'55
7446 97p 94p  88p | 74121 40p 38p 35p
7447 97p 84p  T0p | 74122 £140 £1-30 £112
7448 £1-0¢ 97p  95p | 74123 £278 £267 £2:61

Linear Integrated Circuits

1-49 50 plus 741c 14 Pin DIL 38p 3ip
709c DIL ...... 34p 29p 741c TO99 38p 3p
709¢ TO99 35p 30p 747c DIL ...... 80p 68p
723¢c DIL...... 70p 55p 748c DIL ...... 36p 3tp
723c TO99 .... 76p 58p 748c TO99 38p 32p
741c 8 Pin DIL 36p 34p

Many other types available.

General Purpose Miniature
Electrolytic Capacitors

(MULLARD & ERIE)

4VOLT 47uf  6p |10 VOLT 4700uf  36p | 40 VOLT 68uf  6p
100uf  6p 10,000ut  60p 150t 6p
220uf  6p 33 6p
330uf  6p |16 VOLT 15uf  6p 4t 6p
1000ut  12p 33uf  6p 100uf  6p
4700uf  27p 68pf 6p 150uf 9p
150uf  7p 220uf  10p
63 VOLT 33uf  6p 220uf  8p 470uf 18P
68ui  6p 680ui  16p 680uf  24p
150uf  6p 1000uf  17p 1000nf  24p
470uf  10p 1500uf  26p 2200uf 40P
680uf  12p 2200uf  33p 3300uf 58P
1000ut  16p 3300uf 34
1500uf  18p 6800uf 57p | 63 VOLT mi  6p
2200ut  20p 22uf  6p
3300uf  25p | 25 VOLT 1006 6p 47 6p
6800uf  36p 22uf  6p 6-8uf  6p
47uf 6p 10uf 6p
10 VOLT 22uf  6p 100uf  7p 22uf  6p
47uf 6p 150t Tp 68uf 9p
100uf  6p 220uf  9p 100uf  10P
220uf  7p 470uf  12p 150uf  13p
330pf 90 680ui  18p 220nf  18p
470uf  9p 1000uf  20p 330uf  20P
1000uf  12p 2200t 36p 4700 25p
1500uf  18p 3300ui  44p 1000uf  40p
2200uf  23p 4700uf  62p 1500ut  58p

(Quantity discount 15%—25 plus. 20%—100 plus. 25%—250 plus.

MULLARD POLYESTER CAPACITORS C280
SERIES
250v. p.c. mounting 0-01uf, 0:015, 0:022, 3p; 0-033, 0047, 0-068, 33p; 01,

45:,015 022, 5p; 0-33, 6;9,047 8ip; 068, 11p.10 13p, 15, 20p,22u|
1]

MULLARD POLYESTER CAPACITORS C296 SERIES

400v 0 001, 0 0015 0-0022, 0-0033, 0-0047, 2,n. 0-0068, 0:01, 0-015, 0-022, 0-033, 3p; 0-047, v-(68,
01 0-1 5 022 7:p; 0:33, 11P 0 7 13;
160v 0 01, 0015 0 022 0033, 0-047, 0-068, 3p; 01 3ip; 015, 4ip; 022, 5p; 0-33, 6p; 047, Tip

0-68, ﬂp' 1+ 0, 12

Volume Controls
(AB45 Series)

We are now able to offer a full
range of carbon potentiometers
from stock.

Single gang less switch 1-49 50 plus
Log or Linear1Kto2meg..................... 12p 10p
Single gang with D.P. switch

Log or Linear5Kto2meg..................... 24p 20p
Dual Gang less switch

Log or Linear5Kor2meg..................... 40p 32p

(Devices may be mixed to qualify for price breaks)

Veroboard

w5 1 | Presets

matrix matrix
2 5 2up |Carbon skelet t
3 X p p arnon skeljeton presets.
3ix 3y 22p  24p BISSE
gz : 157 ggg ?,;g Small high quality type (Linear oniy). All valves
3§ x17 81 £1-05 100 ohms to 10 megohms.
4 1-49 50 plus

Pin insertion tool . — 82p 1 1t 5 p
Spot face cutter. 52p 52p 25wa """""""""" P 1
Pack of 36 pins. 2p a2p (.1 | B ————— 6p 5ip

20p 20p

Silicon Rectifiers Thyristors
lamp miniature iane] o
500,
Type 100 plus 100v.
IN4001 i o0y
IN4002 i 3001.
IN404 she |3 amp sov.
IN4005 b+ ot
1N4006 e 200
o % |5 amp 1oov.
Phone 37739 for IMMEDIATE despatch i%::
Resistors

400 mW

Q 100 plus
Zenel’ DIOdeS } watt 5% carbon 1p Ip
§ watt 5% carbon . 1p Ip
B2Y88 Series. 33 volt through to:33 voit. :a'r“':‘e' SRR pegmoer ocece WG T
19 9 5.(1’,_99 102 glus fwattmjo2% ............... 3p 2-4p
P P P range 10 ohms to 1 megohms.
DIODES Transformers
(Quantity discount 25 plus l 5
15%, 100 plus 20%) 12-24 volt
Ag126 :Jp BC147 13p | OC36 ?gn
ACt27 4p | BC148 13p { OC44 p
AC128  11p | BC149  13p | OC45  1op | Secondary
Agﬂs :sp 154 170 | 0C70 :gp Volts Amps Volts Amps Part No. Pnc;ap
AC187 p | BC157 17p | OCT1 P
A dlscm uplSSR flw wean mmamm B
AD140 60p | BC159 14p | 2N706 12p 12 2 1 MTT1 £1-89
AD149 60p | BC169 14p | 2N2926 10p
AD161 32p | BC182 12p | 2N3055 49p
AD162 32p | BC183 12p | 2N3702 13p
A:114 ::p 88184 :gp 2N3704  13p [ 30 volt
AF115 p | BC212 b | 2N3819 30p
AF1i6  14p | BC213 120 | 40361 318 | armne partno. oo NS 22
AF117  14p | BC214  14p | 40362  36p |} M1 €202
AF139 320 | BD131  69p | 40636  76p |, MT3 T fas
AF239  40p | BD132  69p | OAG0 sels MT51 £5.21
BC107 10p | OC25 40p | OA9 Sp
BC108 10p | OC28 $2p | OA202 Tp
BC109 10p ! OC35 §2p ! IN4148 Sp
(Many other types stocked) 50 volt

Secondary 19, 25, 33, 40, 50 volts

Amps Part No. Pnce lnc F‘IF‘
1 MT103
2 MT104
4 MT106

EXPORT ORDERS

A See our Catalogue.

SPECIALITY!

wwWwW.americanradiohistorv com
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TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Instaliation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Models 7B, 54, 75, 444
PERFORATORS 7PN, 85/86, PR75, 25

CREED EQUIPMENT TAPE READERS 6S4, 6S5, 656, 656M, 92, 35, 71, 72, 74
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35

TELETYPE CORP. all configurations
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN,
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
WW-—104 FOR FURTHER DETAILS

COMMUNICATION AGCGESSORIES & EQUIPMENT

LIMITED
G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAI\C/’IPS, SWI;CHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, Lamp Caps,
Holder No. 1

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and
miniature

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc.
FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H40 and individual 1/2

COILS—39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.
WW—105 FOR FURTHER DETAILS

MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and for Automatic Morse Transmission. Models available include :

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS

UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS-
MITTERS, PRINTERS, MARCON| UG6 UNDULATORS, BUZZERS, ALDIS

LAMPS, etc.
WW—106 FOR FURTHER DETAILS

77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 3476/8, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring
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THE NEW NELSON-JONES FM TUNER

i PUSH-BUTTON VARICAP DIODE TUNING
HSEN- 8855 TBAEE G ¢ ¢ - (6 POSItIOI’l)
g TR Exclusive Designer Approved Kits

Nt o

For the first time the Nelson-Jones Tuner is available as a complete kit with all Metalwork, Printed and anodised
Front Panel and Teak veneered cabinet. A Six Position push-button unit is used with each pre-selector button fully
tuneable with its own scale and pointer and incorporating AFC disable for fine tuning.

Provision is also made for a Stereo LED, Stereo Decoder, Internal PSU and Fine Tuning indication (Meter or LED
type). Push-button switches are also used for Stereo Mute and Mains On/Off. All sockets, board standoffs and panel
mounting fuse are supplied.

Our attention to detail is such that even our cabinets are veneered inside and out for minimum warp and attractive
appearance.

The tuner is available in two gain versions, and our alignment service is available to customers without access to a
signal generator.

Prices for complete kits start at £23¢75 (mono) plus p.p. 45p., and of course all components are available separately

Please send large SAE for our latest price lists which detail
all of the many options and special low prices for complete kits.
All our other products remain available e.g. The Portus and
Haywood Phase Locked Stereo Decoder Kit.

PLEASE NOTE. Existing tuners are readily convertible and
kits/parts are available for this purpose.

TEXAN AMPLIFIER. We have designed the tuner case and
metalwork to match the Texan amplifier (see photograph).
Complete designer approved Texan kits are available at £28.50
plus p.p. 45p including a Teak Sleeve.

V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders.

INTEGREX LIMITED, P.0. Box 45, Derby, DE1 1TW Phone Repton (028389) 3580

BEDFORD ELECTRONICS COLOMOR ELECTRONICS

2, GROVE PLACE
BEDFORD '

. and .2 i .
; KTOOSC)l(LL‘gSEOPEZSW trzjlgi;dersan andgagrg:;ss- an:ipliaff;:sa.:mf To clear our stores of surplus stock we are holding
TELES;J#'MEEIT 540, éompiece Sith ol accessories. €370, a sale of equipment and Components at give-away
with “internal Dbattery. Unused | 5, 4075 pT.FE. Equipment wire prices. It is impossible to list all the goods, the
£130- ; ; EL1930 £2 100yds, P! g - ief indicati '
TELEQUIPMENT D43 with ampli- B e o ey P o Y ease selection below is but a brief indication of items and
o e e mealons e | 2 i e B prices. There is something for everyone to come and
Less(p Zom, 75 Stor IG3 lan. IR3 lsei see, but hurry, many items are “‘one off’” only.
ADYANCE power supply Type PM16, L656/P 35p, /S 55p, [C3 20p, /R3 20p; HEWLET PACKARD 5408 COUNTER £25__
it 1 iabl 1 L657/P 47p, /S 72p, [C3 23p, [R3 23p.
ind currene limit, SCR overvoltage  Discount of auanity. - MARCON| OA1094 SPECTRUM  ANALYSER
o e e Shan T e ke, Forons o0k £35—TF 144G £3—SIGNAL  GENERATOR
plete with manual. 0-7 volts | amp. @ 25 C. 25p each. No. 1 £20—SIGNAL GENERATOR No. 2 £12—
As NEW £9.50 EACH. CARPENTERS polarised relay SPCO TF958VUM  £12-50TF 957 WATTMETER
igi 1000R, ith
e Wi 3 A A NCOPERS  Tetainer, 23 new. 48p each. | £10—AR88 £20—B 42 £15—PCR.  £3:50—
divisions/360 degrees. Test sheet  pOT CORES LA1 or LA3. 40p each. CR 100 £1—CT 160 VALVE TESTERS £15—
Salfard Elacer] .. MULTI TAPPED  Lobne 341 ociameter. o sealed. TF 899 VmVM £1-50—-SQUARE PULSE GEN-
atror CEric -0- v . . ’
POTS. Elect. angle 340 Deg. Mech. 1 AL 130R 178 ek T ERATORS f£7—B.F’'s £5—REG. H.T. POWER
T0s% . tsed “eveny 10 Des,  BALL RACES Type RCL jF. Flanged SUPPLIES £10—DM 2004 DVM £17—BER-
€250 each. i bore 51167 di. Seated " packs KELEY COUNTER £15—K/H PEN RECORDERS
Colvern TEN TURN POTS. SO00R.  paNEL FUSE HOLDERS with indics £7-50—THOUSANDS OF BRAND NEW METERS
% Lin. 0.1%. £1.25 each. Sor lamp. ~The “cap of “chese 117 FROM 30p. LARGE METERS FROM 40p—COM-
Aep i ide it n
Veeder Root § digit counters. TYPe  mber lens and min. flanged lamp- PONENTS, SWITCHES, CONTROL BOXES, TES-
minufacure. As now €3 exn. e fo gl ¥ fue e neon TERS, etc, etc, etc. |
!;_Be;s‘u‘reo ;:;aonosd;cser's CKDG[. T)’pg each. SALE COMMENCES 15th SEPTEMBER and will
. 0- S.1. Complete wit TURE THUMBWELL —
calibration chart. £5 each. g‘\”ﬂéHE’s‘, matt black, BCD and llaStha few .Week? UonlytHIg;/x' T[g)e %tETenTtPaEEeE off
FLUID LOGIC teaching sets. These complement, as new, 70p each. n the premises o n|ga‘e Y pot,
well n:lade teaching aids contain the Cromwell Road Extension (Cedars Rd) tOWB!’dS
T G e VAT. London, first left (Sutton Lane North, W.4.) first
wooden box, 2 bistable, | and, 3 or | PLEASE ADD 10% V.A.T. entrance on left. Or write to:—
nor logic elements, 2 press trans- TO ALL PRICES. !
mitters, 2 press receivers, 2 pressure Co LOMOR (ELECTRONICS) LTD.
RING BEDFORD 51961 FOR AN APPOINTMENT TO VIEW 170, Goldhawk Road, London W.12
TEST EQUIPMENT 01-743 0899

WW-—102 FOR FURTHER DETAILS
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ill close
AC/DC TAUT SUSPENSIONS ALL PRICES ARE EXCLUSIVE OF Thie .company, willl iclo
MULTIMETERS VALUE ADDED TAX. WHEN ORDER- | | for annual holiday on 11th
B mnams ING BY POST PLEASE ADD -£0.12% August and re-open on
o o0 IN £ FOR HANDLING AND POSTAGE -
(SUBJECT TO A MINIMUM CHARGE 28th August. To avoid de-
Large selection of multimeters with £015) AND 10% OF THE TOTAL lay do not send any letters
prices ranging from £4-95 to £10-50. VALUE FOR VAT. or orders during that
Please write for full Catalogue. e A P ITICONTE S D E period_ Our retail branch
RECTIFIERS 1B100M10 : :
100 piv., 10 AMPS EPOXY ENCAPSULATED will remain open.
CHARGING RECTIFIERS.
AT A SPECIAL PRICE OF £3-50. SILICON POWER RECTIFIERS
Wire Ended
PHOTO EMISSIVE DEVICES BY101 450 pAv. LIA... .. .. .. £0-18
Photo-Transistors BY105 800 p.l.v. L.1A. .. » .. £020
OCP7L...... £0-90 BPX25. . . £1-00 BY126 6560 p.i.v. FA. .. - . £0-10
Photo-Conductive Cell BY127 1250 piv. 1A, .. .. .. .. £012
ORPI2..... £0-5 ORPS0 ........ £1-10
ORP60...... £050 ORPY3 ........ £1-00 Stad Mounted
ORP6L...... 0-32 KD202B 50 p.iv. 1A. .. . . .. 2016
Photocells Kg2323 lligop. ‘v SiAA . - . @3 23.15
90AG ...... £2.40 GOAV .......... £2.50 KD 203G 00IE T A °F .
900G ... 22-40 socv ... 2240 rDa02N4100 R S W W o
KD202D 200 pd-v. 3A.. . oL 3030
SOLID STATE LIGRT EMITTING e ODE
TO18 outline. Brightness 500 FT-L at 50 mA. Forward é:I::L“;‘Q*:A;,“SL‘,?:fBZZ’E\-G%a EACA A 20

voltage. 1.65 to 2V. Diode gives bright red pinpoint of 5 watts 109, ceries D81 2 to 47V. . 2035

light when supplied from a 2V source. Lens diameter 5 watts 10%, series D8L7: 56 to 100V. . 2036
0.170 in. PRICE £0-85. 8 watts 10% series D815: 4.7 to 18V. L. 2035
a £ ] % s s
o2 g:g Fv4c 050 6BWS 090 PCF201 076 3330 0-38 gg;dgl g.zz
48 | 5WAGT 0-55 [ 6BW7 096 PCF8001-00 | QQV02-6 2 0
OA4G 10015X8 070 | GBXG 025 PCF8010-50 2-25 | yccss 0-45
OB2  0-40 | 5Y3GT 045 | 6BX7GT FULLY FIRST QUALlTY PCF8020-80 | QQV03-10 | UCFso 0-70
Sm tmlm, onl, . 0% ROERRIRSD | © o L | VO 03
. . 46 0 PCF8060-75 - UCH42 0-70
OC3  0-40 | 6/30L2 0-90 | 6C4 0-35 GUARANTEED VALVES PCF8080-90 8-00 | UCHSI 0-40
143~ 045|6A86 0-45| 6CB5A 150 PCH2000 | Q883/3 0-65 [ UCL81 0-60
1A5GT 045 | BAB4 0-45 | 6CB6 0-40 BRAND 20| Qvoa12 UGLS2 038
130T 038 | oacaa 030 | fepeaA 2 o 3 8 £ ® b I R 030 qvaizs | Ut 08
: i 1:30 | 6844  0-70 | 12AU7 0-33 | 30FL1 0-80 | 725A 25-00 | CBL1 0-80 | EAF801 ECHS84 0-45| EL91 0-40 ) HL23 ¢-50| PCL82 0 3 UFY 085
1C70T 04516AG0 025 | 6CG7 0-60 | 63A7 045 |12AVC 045 [20FLI2110 (805 11-00| CBL3) 1-00 o-50 | ROL80 0-50! EL95 0-35 | HL23DD | PCL83 063 9:00 | UF11 060
losoT 0601 SAGT 045 6CLE  0-60 | 68C7 0-80 | 12AV7 0-70 | 0FL14090 |807 050 |CL4 750 | EB34 026 | ECLSI 0-50|£L360 115 0 55 PCL84 0-45 | QY4.250A | UF41 0-65
1HoaT o fo | CAHS 0601 6CLS  080|63G7 0-45 |12AX4GTB | S0L1  0-40 |812A  3-50|CL33 150 | kB9 0-22| ECL82 0-35|EL822 1-50| HL42DD pCL8 060 | 1450 | UFdz 088
1L4 0256 0-90)8CU6  0-80|aSHT 045 0-70 | 30L15 095|813  4-00|CYl 0-50 | EBC33 0-80 | ECL83 0-70 i pyj60 0-85 0-70| PCL86 0-45 | QY4-400A | UF43 065
% AKS 040 (6CW4 070 | 68J7 050 | 12AX7 0-33 | 30L17 095 |829B 4-00] CY31 0-50 | EBC41 0-85 | ECL84 0-55 851 HLg2 o-go| PCI88 128 16-50 | UF80 036
INSGT 0-56 | 6AK6 0-60 [ 6CY5 050 | 65K7 0-50 | 12AY7 075 | 30P13 0-80 | 8334 17-00 | DAF91 0-30 | EBC81 0-33 | ECL8s 0-85EM71 0801 gygy g.g9| PCL2000-78 | RIS =~ 0.60 | UF85 0-40
1Q5GT 060 | 6AL3 0-43 | 6CY7 0-75 | 6SLTGT ; : . 5 0osillE : 188 0.40 | EM84 0-35 80 BCL800110 | RG3-260A | UR8y 0-40
1K 0501 6A b ¢} 12B4A 0-65 [ 30P19 005|837 1-00 | DAF92 0-75 | EBC90 0-38 | ECL86 0-40 KT8 250
e I | G R 0-45 | 12BA6 0-45 | 30PL1 0-95 |866A 100 | DAF96 0-50 | EBCO1 0-40 | ECLL800 |EMS7 0-70{ KT36 1.20| PCL8010-95 0:85 | UL4l 065
181 gy |aMs 2501606 080 ) GNTGT 12BA7 0-50 | 30PL13110 | 8R4  0-75| DC80 0-60 | EBF80 0-40 20| EN10  6-00| KT44 0-70| PCL8050-50 | RL18 050 | UL84 0-43
185 o059 |BaMs 0-37 [ 6DE7 0-70 045 | 12BE6 060 | 30PL141-25 |927  4-00| DF91 0-30 | EBFS3 040 [EF9 ~ 0-90|EN11 5-00KT45 2:00( PD500 1-30 8130 %-75 UM4  0:60
1T4  0-30 sﬁ 5 0-60 | 6DK6 060 | 63Q7 0-50 [12BH7 0-50 | 30PL16 1-25 | 931A  5-00 | DF92 0-25 | EBF89 0-32 | EF11  0-70(EN91 0-40 (KT66 2-35| PEN4DD SPWP -gg UM84 080
1T5GT 0-50 GAQG 0-42{ 6DQ6B 0-75 | 68R7 0-50 | 12BY7 0-85 | 35B5 0-65|955  0-40 | DF9# 0-50 | EBL21 0-60 | EF36 0-60 | EY51 0-40| KT71 060 0708 2 085\ yus 075
1o T 06016406 070{6D5¢ 126 |6987 040|12C8 040 |35C5 080(991  0-50| DH76 050 |EBL31 150 1 EF374 0-85|EYg0 0-76(KT76 060 PEN36C P4 070 | UYIN 0-50
105 920|¢aRs 05516E; 070 |6T8  0-38|12E1 3:00|35D5 075|878 2:00 | DHS1 070 (EC5s 050 (EF40 050 Ey81 0-o| K177 1-00 0-75 | 9P61  0:76 | UY1l 100
1V2 0.5 | 6485 0:65 | 6EA8 065 | SUIGT 070 |12E14 4-30 | 55W4 0-40 | 4687 2-90 [ DH101 0-70 [ ECe0 265 EF41 085/ Eyss 055/ KT88 2-25| PEN4D 075 'l‘ll;22 0-80 UYdl 048
1X9B 0.85 | 6430 350 GEH7 030 | 6USA 0-48 | 12H6 0-35|35Z3  0-75 | 5551A 18-00 | DK40 0-85 | EC86 080 | EF42 070/ EYss 0-60!MES1 0:65{ FEN45DD }“T?g g_gg Uys2 050
243 0-80| 6ARTG gg 6EJ7  0-35 | 6V6GT 0-45 | 1205GT0-35 | 3524G 0-40 | 5544 22.00 [ DK91 0-45 | EC88 0-80 | EF55 150 EY86 0-40| ME1400 075 2 . UYss 0-40
241 3-00 | 6ATS 085 | 6EW6 070 | 6X4 040 |12J7GT0-80 | 35Z5GT0-70 | 5545 22-00 | DK92 0-70 | EC90 0-35| EF80 0-25| EY87 0-43 1-30| PEN46 0-50 | TT22 400 | VL86312-30
2C26A 0-80 (038 6FB 075 | 6GX5GT 045 [ 12K5  1-00 | 42 060 | 5557  5.80 | DK96 060 | ECo2 0-45| EF83 0-80| gygg g.43| MH4 0-75| PEN383 TY2-125 VP4l 075
20264 060 | GAUSGTA | GF6G 045 |6Xs  0-65|12K7GT | 50A5 0803669 600 | DL 125 |kCos 080) EFss 035| gy’ glrlMic 060 o 1100 | VP133 1-00
3651 o090l 6aus S25[6FIL 080cv6G 0-80 0-50 |50B5 070 | 5670 0-60 | DL68 0-70 | EC8010 225 | EF86 0-80 | E% MSPEN/7 | PEN334 U18/20 0-75 | VR75/30
2001, 0B0foAus 0.30|6F13 050|674 050 |12Q70T 50C5 0680|5751 070 | DL91 0-30 | ECC34 0-50 | EF8y 0-28|EZ40 0-50 070 076 |Uls 480 -
2b21 0-40 SGTA |6Fl14  0-70|7B5> 075 045 |50CD6G  |5763 0-80 | DLo2 0-40 | ECC30 0-70 | EF91 0-37|EZ41 0-75|MT17 5:50| pENas3pD | U20 078 | VR105/30
2826 200 | 6AVE oag|obic 085)7BC 07512807 045 .20 | 5796 12:00 | DL83 0-45 [ ECC70 1-25 | EF92 0-50 | Ezso 0-28 | MU12/14 075 |U2s 085 0-40
2E24 520 | 6Aw BAO.65 6F17 0751787 ~ 0-70[128G7 0-45 | 50FH5 0-85 [ 58144 0-70 | DL95 0-80 | ECC81 0-40 ! EF93 028|p7g) .29 0-75| ppgg  g.70|U26  0-85| VR150/30
4 ; el 6F18  0'50 [ 7FBW 1-00 | 128H7 0-45 [ 50L6GT 5842  3-00 | DL96 0-55 | ECC82 0-33 | EF94 0-30 N8 160 UslL 070 . 0-40
2X2 060 | 6AXSGTE | 6Fu2 030(7P7 10012807 0-50 o-60| 086 195 | DA70 0.60 | EGC83 033 | EFos 0-40|EZ90 040 |Ngpy 5ol PFEI8 100 USL  O70| vyss 078
A O axsa )70 0F28 0901744 075 |198L7GT  [52KU 04516146 1-60(DM71 080 | ECCBi 0-30 | EF9s 025 FU17 660\ N8Py g0 FLES 040 VU33A 0-78
5C15 500 56T | SF24  0-80110c2  0-60 065 | 73BT 0-50 | 61468 280 | DM160 0-68 | ECC85 0-40 | EF97 0-85 | Fw4/500 |PABCRo | PL38 056 . US2  040|VUlll 0-78
o8 5o gpag T73[GEZ3 100/10D1 085 128N7GT |75C1 050 (6360 125 | DYS1 0-55| ECCB6 0-80 | EF98 078 0-76 0-40| PL38 085 | U76  0-40| VU120 1:00
30214 350! ops® TOo|SEae  0-70i10D2 0-56 65[80 0-60|8883 3-00 | DYS6 0-35 | ECCe8 0-40 | EF183 0-30|Fwa/so0 |PC86 0-80| EL8L 050 y7g  g40| VU133 0-76
o4 500 oB7, 060/ GGKo 060 10F1 07512907 050 (83 1356922 070 | DYS7 0-38 | ECC89 0-50 | EFIS4 035 0-76|PC88  0-60| PL82 045 | yyg; g5 | W720 075
5Q5GT 0.88 | cnaa 9.30|Suke 0:601 1060 086 | 198R7 0-50 (85A2 0-86|7025  0-50 | ESOCC 110 | ECCO1 0-30) EF804 125/ gy, 150 (FCO2 060 PL83 045 o |X65  0-60
384 040 s R 0-80 | 10F18 0-60 [12X4 0-50 | 85A3 0-80 | 7044 0-75 [ ES0F 1-35| ECC1890°65 | EF811 1-00f - PC96 045| PL84 0-40 X66 060
3%, 040)6BEG 0-32)|6J5GT 040|10L1 060 (20DL 060 (90AG 240|719 085 ESSF 110|ECC2000 |EFS12 0-00 GRIOM 150 [ pCo7 o.50{ PL302 095 (U281 0-55 X76M 0-60
3125 9.30 6BES - 1-00 | 6J6 030 | 10LD110-70 | 20F2  0-70 | 90AV 2:50 | 7360 3-00 | E84L 0-60 1-50 | EF814 0-80 | GS47X 4-00 | PC900 0-48| PL504 0-75| U282 0'55| XC11  1-00
12604 g{’“a 055/6J7 045|10P13 075(20L1 1-10[90C1 ©0-75|7551 200 | ES6C 180 | ECCs071:00 | EH90 0-50|GTiC 3-00 PCCB4 0-40] P150S 090 [ yy50; .56 | XC12  0-60
1450 BEAG 0-70 6§GGT 075111D3  0-60 [20P) 050 | 90CG 2-40 [ 7591A 1-00 | ES8CC 0-70 | ECC2000 EK32 0-60(Gguso 3-00|PCC85 0-40| PL509 110|pny  gag [ XCIST 0-50
$-4004 6BH6 075(6K7 043 (11D5 0-60 | 20P3 0-60 |90CV 240 | 7895 160 | E88CC/01 150 | EK90 032[Gvpoy g.0|PCCE8 056) PLBOZ 0951 o000 | XC23  0-80
6BJ6 0-55 | 6K8G 046 |11E2 400 | 20P4 110 |108C1 0-40 | 9002 0-45 1-10 | ECP80 0-35 | EL5  0-60 pOCs9 0-50| ELL8O 0-70 [ U4 XC25 60-40
TTIA 16:50 [ BK4B 1-25 | 6K8GT 0-50 | 11E3 580 20P5  1-20 | 150B2 0-70 | 9003  0-50 | ES0CC 0-46 | ECF82 0-35 | EL3¢ o0-50| G230 0450 600-60| DMB4 088 | USDL 0-80 1 XR1- 100
ATHA JV60 [SBKTA 075 | 6K28  0-75 | 12485 0-70 | 25L6GT 150B3 1-50 [ A1834 0-85 [ E91H 0-70 | ECF86 0-70 | gra; g.50| G281 0-40 PY3l 035} yABCSO 18-00
Rl 6BLTGTA |6K25 0-75 |12AC6 0-80 0-50 | 150C1 1-50 | A2900 3-00 | E180F 1-00 | ECF200 e @z3e o050 FCCB05095| PY33 0-63 0-40 | 2329 . 1-00
5AR4 gjgg .. 10016L7 045 |12AD6 0-60 25Z4G_0-35 | 150C4 0-85 | A2293 250 | E182CC1-20 0-85 | EL36  0°50( ol 0 go| PCCB060-95| PY80 040 | ;4 pyy -70 | 25048 450
5B/254M SBNG 080 61‘“{ 050 | 12AH7GT 25Z6GT0-70 | 305 075 | AC/HL/DD |E186F 1-25 | ECF801 EL41 075 HABCS0 PCESv00-80| FY81 030 UAF42 0-80 Z5058 7-00
R oat o aapm0: 25 \ELDE0R0.00 0-40 [ 30A5 0-60|3l0A 1-76 0-70 | E188CC1-10 070 | EL81 0-55 0 55| PCF80 0-30| P82 0-36 | JATHE 1O Z700U 0-60
sB2ssars oo feEecqT G6NTQT 0'55 | 12AL5 055 [ 30AE3 0440|3114  2:00 4 7my Esiop 2-90 | ECF804 EL83 050 58 PCrun 0.05| PYS3 038 Z719  0-25
SOP1 500 | 6BQ7A 045 | CP28 085 [12AQ5 0-50130C1 " 030 338 200 060 | Easd o098 | rony.. 188 | ELB1 025 | HBO90 0481 piugy olgo| pyss 040 | DO 008 | 2720 000
5D31 @00 (6BR7 090 (5Q7 050 (12476 o-40 | 30010 1901334 T00| aza1 058 | EaBCO BCHus 1001 EL8> 048] pioc (as | PCFS6 0-60| PYB00 1-00 | GREgo 0-40 | 2750 3-60
JR4GY 075 | 6BRS 075 |ORTG 055 | 124T7 040 |30C18 090(715C 600|BTS ~ 9:00 038 | ROH8: 0-30 | EL86 0-40|HFo4 0.45 | PCF87 1-10| PY800 047 | UBFsg 0-40 | Z800U 2-00
5U4G 0-4016BS7 135|682  0-40)124U6 045)30F5 1-00 [ 7234/B 7-00 | C1166 26-00 | EAF42 0-60 | ECHS3 0-45 | EL90  0-42 | HK90 0-50 | PCF200076! PY801 0-50 | UBLL 0-70 ' %803U 1-35

OUR NEW 1972/1973 CATALOGUE IS NOW READY. PLEASE SEND STAMPED AND ADDRESSED QUARTO ENVELOPE FOR YOUR FREE COPY

PLEASE NOTE THAT VALVES LISTED ABOVE ARE NOT NECESSARILY OF U.K. ORIGIN
Head Office:

44a WESTBOURNE GROVE, LONDON, W.2 WE WANT TO BUY:

(T:elt;i 727ZSAEII42/3 e A e PURPOSE VALVES. PLEASE OFFER US
ables: release of electronic valves, tubes, SPECIAL ' .
O LONDON kiystrons, etc. ' YOUR SURPLUS STOCK. MUST BE UNUSED.

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,

LONDON W.2. Tel: 580 8403 EXPORT PRICE LIST AVAILABLE FOR LARGE SCALE FOREIGN BUYERS JIECEXJ26130¢

o www americanradiohistorv. com
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GENERATORS

MARCONI TF867 STANDARD SIGNAL
GENERATOR

Carrier Frequency.
Range: 15Kc/s-
30Mc/s in 11 bands.
Callbration Accur-

y: 1%.
Siablllty After warm
up the drift In a 10-
minute period s,
typically, less than
0-005%. for carrier
frequencies up to
3:2Mc/s and less than
0:01% from 3-2-2-

1s.
Qutput  Voltage:
O-4uV-4V.
Impedance: 75 ohms
nominat for outputs
from 2-4 v. 75 ohms
for outputs  from
4uv-2v. 13 ohms
lor outputs irom
0-4uV-0-4Vv.
Accuracy: below 3Mcjs 40-25dB ot ;tomv 3-10Mcfs +0-5dB or
00-2uV. 10-30Mcfs +1:0dB or 40-5uV.

Power Supply: 100-125V, 200-250V 40-100c/s. Dimensions: Iam high X
21 in. wide X 14} in. deep. Price £162-00

DOUBLE PULSE GENERATOR TYPE TF 1400/S
10 ¢/s-100 Kc/s. Complete with TM 6600. Pulse adjustable
between 1-5 usec. before and up to 3,000 usec.

PRICE £14500
MARCONI A.M. SIGNAL GENERATOR TYPE
TF801D
10-485Mc/s in five ranges. Output 0-1uV-1 Volt E.M.F.
External Sine A.D. Frequency 30c/s-50Kc/s. PRICE £195
PHILIPS SQUARE WAVE GENERATOR MODEL
GM2314
Range 15 ¢/s-200 Kc/s. Duration of square wave pulses
between 0-75 pusec and 40 m/sec. Square wave voltage
10V PRICE £75-00
AMPLITUDE MODULATOR TF1102
100Kc/s-300Mc/s Sine-wave from 20 c/s-15 Kc/s and
20 x/s-500Mc/s £35-00
MARCONI Type TF987/1 NOISE GENERATOR

FANTASTIC VALUE
IN OSCILLOSCOPES

TEKTRONIX 515

524 AD £125

535A DC-30 Meg £205 Main Frame
545 i

545A " £295

HEWLETT PACKARD 185B Sampling Oscilloscope
DC-1000 Meg complete with 187C Dual Trace AMP
has 350 microsec. Rise time (1000 MC) £395
COSSOR CDU 110 Dual Channel Transistorised
DC-25 MHz at 5mV/cm. 0-2 microsec. —05 + 3%
5X Magnification extends sweep speed to 40 nanosec./
cm. Sweep delay 180 nanosec. £249-50
COSSOR CDU 120 Dual Channel fully transistorised
50 mV/cm to 10V DC-60 MHz. Rise time 6 nanosec.
1 mV/cm at 25 MHz. 0-1 microsec. £349-50
COSSOR CDU 150 Rugged Transistorised fully
portable Dual Channel DC-35 MHz at 5mV/cm. As used
by numerous government departments (c/f CT531)
£315
COSSOR The very latest Cossor 4000 Dual beam.
55 MHz at 50mV/cm Trigger. SCOOP—ONE ONLY £425

DYNAMCO DC-607100
1Y2 7110 1X2 Oscilloscope, Dual
channel with sweep delay, suitable
for computer maintenance and most
laboratory applications 30MHz, TmV
10ys to 5s delay.

BRAND NEW £295

HEWLETT
PACKARD
1858

Sampling Oscilloscope DC-IGC.
Complete with 187C Dual Trace
Amplifier. Has a 350 p.sec. rise

TEKTRONIX 545. With delay

1-200 Mc/s + 0-5DB £20-00 time base time (1000MC) £395
MARCONI TF2092 NOISE GENERATOR £295-00 MINITRON

MARCONI VHF SIGNAL GENERATOR TF 1145
450-1900 Mc/s £295-00

PHILIPS VIDEO GENERATOR GM2887 £95-00
WAYNE-KERR VIDEO NOISE GENERATOR £7500
MARCONI H.F. CIRCUIT MAGNIFICATION
METER TF8386A

A direct reading Q Meter 15-170 Mc/s Magnification
60-7200 Q £45-00

MARCONIDISTORTIONFACTOR METER TF142F
100 c/s-8 Kc/s 0-05%-50% Measures all spurious com-
ponents up to 30Kc/s £35-00

K.G.M. Type 3015F 7 Segment
display showing figures 0-9 plus
decimal point. Character of 9mm
height. In 16 DIL case.

NEW LOW PRICE £1-40

SN7447TN BCD DecoderDriver £1-00

SINE COSINE POTENTIOMETER 47K
Precisilon component by Pye. Model 2002.
Manufactured to rigid Ministry specification.
The assembly consists of three units

MARCONI PULSE GENERATOR TF675E
Repetition Frequency 50c/s-50Kc/s 0-15-40uSec £35-00
MARCONI WIDE RANGE R.C. OSCILLATOR
TF130

Sine-waves 10c/s-Mc/s, square waves 10c/s-100Kc/s
Directo outputs up to 31:6V. Attenuator with three
impedances. £120-00

HETERODYNE UNIT TF1221

2Kc/s-100Mc/s £45-00

WAYNE-KERR NOISE GENERATOR CT410

A portable instrument for measuring the noise factor
of radio receiving equipment, metric radar receivers,
and radar wide-band i.f. amplifiers in the band
15KHz-160MHz. £75-00

MARCONI TYPE TF801A SIGNAL GENERATOR

Frequency range: 10MHz to 310MHz. O/P voltage:
0-100 db relative to 200 mV into 750hm IV CW O/P
available. Internal modulation: 400Hz, 1kHz and 5kHz
to 80% sine or square. £45-00

in one frame. Each unit contains
two sine and two coside potentiometer
sections, the siiders being ganged together.
Electrical connections, 2 end taps, slider
and centre tap. Mechanical I/P: 30 r.p.m.
Max. torque: 3} oz.fin. Dimensions: W.
63 in. H. 5in. D. 7§ in. Wt. 7{ ibs. Ex equip-
mt‘anl Good condition. Price £5. Carriage
extra

INFRA-RED
SPECTROPHOTO-
METER

A single beam instrument de-
signed primarily to analyse the
effluent from a gas chromato-
graph, however the fast response
and fast scan bilities make it suitable for fast reaction studies
involving conventional gas, liquid, or solid samples. The wave length
range is 2-5 to 14-5 microns. in excellent condition. Price £175:00

TRANSISTROL TEMPERATURE
CONTROLLER TYPE 990

Complelely transistorlsed 1 i direct deflecting unlts for
i and controlling temperature accurately over a wide range.

Beckman Type IR-102

ADVANCE TYPE D1/D SIGNAL GENERATOR
Frequency range: 10MHz-300MHz. O/P voltage:
1V-10mV. £25-00

Sultable where a signal can be converted Into d.c. Sensitivity 10 ohms
per MV. Minimum F.S.D. 8 MV. Cold junction compensation. Cullbrateq
scale length 6-5%, 0-800°C. Accuracy +/—1%. Front panel slze 10
x 8", we|ght 1 Ibs Mulns supply 100-260 V. Control switching and
ther upl all at back of case. Price £13-50 plus £2:00

KENT CHROMALOG 1 DIGITAL INTEGRATOR

For use with gas chromatography appa- g
ratus or anything with an output ex-
pressed as a varying direct voltage.
Automatic print out and 0-10mA O/P to
drive recorder. Offered in excellent con-
dition. 3 months warranty and copy of
handbook. Price £150. Carriage extra.

packing and carriage

ASCOP DIGITAL ENCODERS
Type 504A-8-001 Price £20. Type EDD8G Price £20.
SYNCHROVERTER SWITCH TYPE G1280

BY ELLIOTT
PRICE £3.

ELECTRONIC BROKERS LIMITED

/53 PANCRAS ROAD : LONDON NW1 2QB. Tel: 01-837 7781

WwWWW.americanradiohistorv com

Wireless World, September 1973

! JOREORMUN

POWER SUPPLIES

POWER SUPPLIES, IBM EX-COMPUTER
HIGHLY STABILISED, TRANSISTORISED
LOW VOLTAGE POWER SUPPLIES.

These modular units incorporate overload protection on both
INPUT and OUTPUT. Load regulation of 1% or better. Low
rippte and fast response time. Input voltage 120-130 50 Hz.
Available In the tollowing tvpes:

6 volt 8 Amp
6 Volt 12 Amp
6 Volt 16 Amp
12 Volt 4 Amp
12 Volt 12 Amp
12 Volt 20 Amp
30 Volt 7 Amp

100-230v
mains mput

Reliable

/ capacilors
I Regulation
panel

Over voftage
protection,
crow bar action

. A BARGAIN

IN NEW POWER SUPPLIES.

ATLESS THAN HALF MANUFACTURERS
PRICES.

O/P Voitage 7:5V-9V. Max. load current 10 Amps. Max.
ripple on full load approx. 60mV. p.p. Threshold current
10-5A. Overvolt protection. OUR PRICE £12'50

EX COMPUTER HIGH GRADE FULLY
STABILISED POWER SUPPLIES
input 200/250V.
ADVANCE TYPE DC 207

20 Volts 9 Amps.
10 Volis 5 Amps.
10 Volts 3 Amps.
20 Voits 2 Amps.

20 Volts 13 Amps.
10 Volis 5 Amps.
20 Volis 25 Amps.

35 Volts 9 Amps.
24 Volts 4 Amps.
10 Volts 8 Amps.

6§ Volts 75 Amps.
6 Volts 11 Amps.
28 Volts § Amps.

14 Volts 0-75 Amps
20 Volts 4 Amps.

25 Volts 25 Amps.
30 Volits 0-75 Amps.

6 Volts &5 Amps.
6 Volts 11 Amps.
28 Voits 8 Amps.

£18 EACH. P. & P. £2.

EVERSHED SAFETY OHMMETER

for testing the continuity and resistance of circuits, consists
of a hand-driven generator and a direct reading ohmmeter,
Range in ohms 0-4, 0-5, 0-10, 0-100, 0-300. £10

IGNITION TESTER

|deal for garages, this brand new instrument is used to display
ali ignition faults. Supplied comptete with instruction manuali
showing photographs of displays, making use very simple.
Sold complete with isolating transfer for use on 240V 50Hz
supply. Display cards also avallabie for garages and other
places wishing to advertise this equipment is in use. Made by
British Physical Laboratories Ltd., originally for use on the

ADVANCE TYPE DC 200

ADVANCE TYPE DC 202

ADVANCE TYPE DC 197

WESTINGHOUSE Fully Fused
Input 200/220/240/10

WESTINGHOUSE

Canadian market. Price £75
AVOMETERS
Model Price Model Price
D £14 40 £16
7 £19-50 47A £16
8 £29 S0 48A £16

8X
NB. 47A and 48A are Admualty versions of Model 40, the
only difference being that the resistance ranges 0-1-2. 0-12
ohms, which are available on the Model 40 with the use of an
external power supply are not avallable on the 47A and 48A.
CASES AND LEADS EXTRA

PHILIPS VALVE VOLTMETER
MODEL GM6014
Max. 300mV, 1000Hz-30MHz.

PRICE £30-00

ADD 10% VAT TO. ALL PRICES
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to purchase some of the Worlds finest

PEN RECORDERS

BRAND NEW MINIATURISED
STRIP CHART RECORDER BY
RUSTRAK

of America. This Recorder indicates the magnitude
of applied currents or voltages by a continuous distor-
tion-free line on pressure sensitive paper. Moving coil
movement, scale calibrated 0-1 milliamp d.c. Internal
resistance 100 ohms. Chart drive motor 240 V 50Hz.
Chart speed 1" per hour. Complete with handbook.
Price £35:00 plus £5:00 packing and carriage.

SINGLE PEN
RECORDER

by Record Electrical. 3" chart, sensitivity
1 miilaimp, chart speed 1”7 and 6" per hour.
Size 8" x 11" x 6. Offered complete with
pen assembly and spare chart. Listed at
over £100—ihis month’s special price due
to bulk purchase... £39:50 plus £500
packing and carriage.

LEEDS & NORTHRUP STRIP CHART RECORDER
This weli-known instrument is fitted with a Series 60 conirol unit servo
amplifier 101041 BR £Q. Range: 5571 to 18-855. Ref. junction 320F.
Primary element: P1. P1.12% RH JMC. Response time: 5 secs. forf.s.d.
Chart width: 7 in, Chart-speed: 1 in. per hour, Ppwer supply: 120V 50 Hz
(auto-transformer available). Dimensions: Ht. 18", width 117, denth
321", Weight 51 lbs. PRICE £80-00

POTENTIOMETERS

TEN TURN 3600° ROTATION

Linearity
Res Ohms  Per cent Manufacturers Price
100/100{100 Beckiman . £4-
100 -Beckman .
200. . -Beckman .
500. . .Beckman .
500. . .Colvern .
500. . -Foxes.
500. . -Colvern.
500. . -Colvern .
500. . -Relcon
1K .. .Relcon .
2K .. .Beckman
2K .. .Beckman

-Reliance

FIFTEEN TURN 5400° ROTATION

25K/)25K ........ ..BeckmanB......... 10 watts . ... £6:50
A6K[46K a.ic ity . B - BeckmanB......... 10 watts ...... £6'50
TWENTY TURN 7200° ROTATION
1 Meg; 3 im e i - e ..General Controls...PXM130...... £4:00
..Reliance ........cooveviiiiiaiennn £2:00
156 TURN 56/60° ROTATION
B00 i+ o grennan - e - e = - Kelvin Hughes ..... KTPO701 ..... £9-50
FIVE TURN 1800° ROTATION
2005y vegrva Lo asf el o LLTCEr Relcon............. HELO07-05
(AU _ar g S £2-25
...Colvern............ CLR2505 ..... d
76 COIVEIN 8en . comipgaay CLR2605 ..... £2:00
FIVE-AND-A-HALF TURN
- 1 Colvern ............ 2405 ......... £2-00

OUR STOCKS ARE CONSTANTLY CHANGING
—PLEASE LET US KNOW YOUR EXACT
REQUIREMENTS

e

WW—113 FOR FURTHER DETAILS

COMPUTER AGGCESSORIES

80 COLUMN HAND PUNCHES

Ideal for stock
control, sales
analysis, back-up

in existing com-
puter installations,
DP training ecn-
tres, schools, etc.

New low cost
model £59-50 plus
carriage.

| DE LUXE
MODEL

incorporating tabu-
lating mechanism,
£79:50 plus carri-
age.

ELECTRIC
HAND
VERIFIER

£89-50 plus carri-
age.

All machines supplied with numeric keytops and dust-cover
and covered by our three month guarantee. Delivery ex-stock.
Optional extras alpha keytops and chip tray.

Special Computer Offer !

SAVE 75%, OF LIST PRICE ON
THIS DEC PDP SYSTEM

PDP-12C 4K CPU and Console
F32 32K Disk and Control
WOBA 10 Bus Level Converter
PC12 & PCO5 High Speed Reader{Punch
BA12 Peripheral Expander
ASR33 Teletype
PTOSC Dual Channel Interface
KP12 Power Fall{Restart
AFO1A A[D Converter/Multiplexer

* Fully malntained by DEC since new

* DEC maintenance available on resale

* Avallable in our showroom now

* Only three years old

£5000

Also available PDP 8&F with ASR 33 £1150

TELETYPE PUNCH

BRPE High-speed punch. Seif-contained, consists of punch
unit, base, molor unit. For use in many data communicatior
systems. Operating speeds up to 100

R % characters per second. (1100 words per

i minute). Availlable for punching 5, 6, 7,

+  or 8, level codes, into H{", 1" tape. Syn-

chronous, parallel-wire input. £145

WELMEC 7 & 8 HOLE
ELECTRO-MECHANICAL
PUNCHES & READER

Models $110 and R82C, 17 char. per sec. Rebuilt, available
from stock. £45.

ICT KEYBOARDS

In original packing—Numerical from £4-50

ICT KEYBOARDS

In original packing—Alpha-numeric Prices from £12:50

Magnetic Tape Transporters AMPEX TM4, TM2, TM7, FR300,
{BM 7330, POTTER, ICL Magnetic Drums. From £75.

IBM PUNCH CARD EQUIPMENT
FULLY GUARANTEED

024 Automatic alphanumerical keypunch......
026 Automatic alphanumeric printing keypun
056 Verifie features and operation same as 024, 026
082 Sorter 500 cards per minute are sorted..

Prices from
£340-00
£820-00

£380-00
. £740-00

Carriage extra.

ELECTRONIC BROKERS LIMITED

www americanradiohistorv com
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FREQUENCY CONVERTER MODEL B.40
30 KV A to 60 Hz power frequency converter. Fully overhauled.
Specification:
Prime Mover: Electric Motor

Input: 220{380V 50Hz 3ph

Output: 220V 60Hz 3ph

at 50 KVA with PF of 0-8. PRICE £450-00

HEWLETT PACKARD DIGITAL RECORDER
MODEL 565A

Data Entry, parallel to 11 columns, Print speed 5§ lines per second.
PRICE £85-00.

HEWLETT PACKARD SAMPLING OSCILLO-
SCOPE MODEL 185B
Including 187C. DC—100 Meg Haz.

PYE HIGH RESISTANCE
OHMMETER MODEL 10B

PRICE £395-00
Range from 0-3-20,000 Megohms
in 4 ranges at 500V, Used for the

L © n
. ©
measurement of components or H

circuits having high parallel ﬁ,
capacitance. soo §
PRICE £20-00

@y ~

MULLARD VALVE VOLTMETER MODEL E7555/2
PRICE £20-00

COLVERN DIGITAL CODERS (Shaft Digitisers)
Digital Coders are electromechanical devices, which give a unique
parallel digital code output representing the angular position of the
shaft. The current handling capacity is sufficient to operate relay
decodes and indicators direct without Intermediate stage of amplica-
{lon.3 size magslip, 256 divisions, max. torque for raﬂecl%dkl}mary code

4-5 0z. ins. CE £10-00
WIDE RANGE OSCILLATOR TYPE400C by DAWE
1¢fs-1,000 ¢s. PRICE £35-00
FANS BY PLANNAIR

115V-3 Phase 400 ¢/s-11,000 rpm. Type 1PL41-234 PRICE £4:00

R.C. OSCILLATOR TYPE G432 by FURZEHILL
Square and sinewave. 250 Kc/s. PRICE £25-00
SPEC/IAL OFFER SPECTRUM ANALYSER
HEWLETT PACKARD 8551B

10MHz-12GHz and 851B Extension to 40GHz. With
W/G Mixers and very little used Ex Calibration Lab.
£3,950-00.

VENNER 3334

Digital Frequency Meter
0-1MHz £45-00.

VENNER 3336
Digital Counter Six Digit 0-1MHz £55-00.
With 15 Meg Counter extension for above £85-00.

DYNAMCO 2001

Digital Voltmeter 50uV-
2KV 0-05% £175-00.

DYNAMCO type 2022S .
Long scale D.V.M. and Ratiometer. The 2022 is a high

accuracy long scale instrument operating on the
potentiometric principle. it features a very high input
impedance with exceptionally low current errors, an
external scaling facility, seven operating modes and
digital output.

SCANS g onen T emener s s M Blp bl M e b b 0 e 39999
RANGEN g 1.3 § Al @i 45 3« s 83 ¢ LB i I 10uV to 2kV
ResolUtion «.oo.vvirevreninonnnaennes 1 part in 40,000
ACCUraCy . iomsasdasa Long term +0-0025% of F.S.D.
+0-01% of reading

Optimum +0-0025% F.S.D.
10-0025% of reading
................. ...>25,000 M ohm

120 dB at 50Hz}TYPi°a'
, £275-00
MEGGLER CIRCUIT TESTING OHMMETER
For Measuring conductor resistance. By Evershed and
Vignale. £22-50.

BELL & HOWELL

5-12 and 18 Channel U.V. Recorder £395.00.

5-127 12 Channel £350-00.

Input impedance
C.M.R.

ADD 10% VAT TO ALL PRICES

49/53 PANCRAS ROAD : LONDON NW1 2QB. Tel: 01-837 7781
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APPOINTMENTS VACANT

DISPLAYED APPOINTMENTS VACANT : £9.90 per single col. inch.

LINE advertisements (run-on) : 55p per line (approx. 7 words), minimum two lines. Adverti

BOX NUMBERS ; 25p extra. (Replies should be addressed to the Box number in the advertisement, 12 pom, Thuvedar aped | ta
c/o Wireless World, Dorset House, Stamford Street, London, S.E.1.) for the octoberyissuep 5.'.'?,532.6?3
PHONE : Allan Petters on 01-261 8508 or 01-928 4597, space being available.

Classified Advertisement Rales are zero currently rated for this purpose of V.A.T.

Test Engineers mee
the demands of
advanced satellite
technology

The exacting standards of satellite work and the prototypes, both detail and complete systems — it is
diversity of our military communications and closely allied to design.
L apons jects ides : :
:txilriirl‘a”;:lcgr Zlcvifonm;; ? for TPcrs(;vEngixiccrs We are looking for men with at least three

] . ¢ years relevant experience. An HNC whilst
at the Applied Electronics Laboratories at desirable is not essential. Attraczve salaries
Portsmouth. are offered dependent upon Cxperience
and qualifications. Relocation

expenses will be met where appropriate.

You will be involved in a variety
of interesting work including design
investigation and calibration of
complex electronic circuits
covering digital, analogue,
VHEF and microwave
equipment. The work is mainly
concerned with one-off

Write with full details of career to
 date to Alan Barrett, Personnel

Manager, Marconi Space and Defence
Systems Limited, The Airport, Brown’s
Lane, Portsmouth PO3 sPH, quoting
ref. LP/110/$

Marconi Space
& Defence Systems

A GEC-Marconi Electronics Company 2943

SOUND ENGINEER ELECTRONIC

ITN have a vacancy for a Sound Engineer to maintain a wide E N G iIN EE R

variety of sound equipment, including sound mixing desks, film

and tape recording machines, film projectors and associated Recording Studio of major Record

eqguipment. Company is looking for an Ellectronig

. . ) o b Engi ith llent knowled

Applicants should be experienced in this field, and be prepared S hpect it e g g R

to work either a five day week or on a shift pattern. | degree of experience in the audio field.

Contributory Staff Pension Scheme. Free Life Insurance. Four High qualifications essential.

weeks holiday. Subsidised staff restaurant. POLYDOR RECORDS STUDIO

LONDON 01-499 8686 ext 51

Telephone: Personnel 01-637 3144 2947 , nas

WWW-americanradiohistorv com
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There is scope,
variety and
responsibility as a

Radio
Technician

Join the National Air Traffic Services
of the Civil Aviation Authority as a
Radio Technician and you have the
prospect of a steadily developing
career in a demanding and ever
expanding field.

ENTRANCE QUALIFICATIONS
You should be 19 or over, with at
least one year’'s practical experience
in telecommunications. Preference
will be given to those having ONC or
qualifications in Telecommunications.

Once appointed and trained, you

will be doing varied and vital work on
some of the world’s most advanced
equipment including computers, radar
and data extraction, automatic

landing systems, communications and
closed circuit television.

Vacancies exist at locations near
London (Heathrow), London
(Gatwick) and Stansted Airports
and for suitably qualified people at
the Signals Training Establishment,
Milton Keynes, Bucks.

Salary: £1383 (at 19) to £1836 (at
25 or over); scale maximum £2158
(higher rates at Heathrow). Some
posts attract shift-duty payments.
Promotion prospects are excellent
and ample opportunity and assistance
is given to study for higher
qualifications.

To: Mrs Pat Norton, Civil Aviation
Authority, Room 518, Aviation House,
Kingsway, London WC2B 6NN. I
Please send me application form for
entry as Radio Technician.

Name

|
I
Address I
I

ww/1 I

National Air Traffic Services

Vs
AN/ ) 4 o .

APPOINTMENTS
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Installation
Engineers

Our increasing order book makes it necessary to recruit
Installation Engineers to work on a variety of assign-
ments both installing and commissioning the complete
range of the Company’s products. The assignments,
which may be in the U.K. or abroad, can range from
independent long term maintenance tours to attach-
ments to large teams involved in complete systems
projects.

The range of Company products covers the whole
spectrum of communication systems, but of particular
interest would be engineers with experience in the
following: Line-of-Sight. Tropospheric Scatter Systems.
Message Switching, T.V. and Radio Broadcasting.

Microwave
Development
Engineering

High calibre engineers are required to join existing
teams working on the development of microwave
equipment for tropo scatter systems. Previous exper-
ience of designing UHF or SHF mixers and up-converters
or similar microwave circuits is essential.

HF Communications
Engineering

Vacancies also exist for engineers to join small teams
currently developing a comprehensive ‘state of the art™
HF Communications System. A minimum of 4 years’
experience is required in the mixer, oscillator,
amplifier or digital circuitry fields for high performance

HF ISB receivers, transmitter drives and wide band
amplifiers.

The successful applicants will probably already be
working in these fields and be qualified to at least
HND level. They will be expected to make an immediate
contribution to the Company’s current projects and are
therefore untikely to be under 25.

To remain in the forefront of communications tech-
nology. the Company operates forward looking personnel
policies and pays competitive salaries. The practice
of internal promotion further ensures opportunities
for progress in both engineering, management and
specialised fields of communication development.

Applications giving a summary of experience to date,
age and qualifications should be addressed to:
Huw Jones, Personnel Officer,

Marconi Communication Systems Ltd.,
New Street. Chelmsford, CM1 1PL.
Tel: Chelmsford 53221 Ext. 251.

cation

AGEC-Marconi Illectronics Company -

AL ameticanradiohistons.com.
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FLIGHT
SIMULATOR
ENGINEER

£2612 - £2666 -+ Shift Allowance

BEA British Airways require experienced Flight Simulator
Engineers for shift duties at their Training Centre, Heston.

Qualifications required are a recognised engineering
apprenticeship, or equivalent standard of training. and
theoretical knowledge to HNC standard in electronic
engineering.

Applicants with 3-5 years practical experience in analogue
computing. digital computing and closed loop television,
together with a knowledge of aircraft systems and
principles of flight, are requested to write or phone for

an application form to:-

Personnel Officer (Flight Operations), BEA — British
Airways, Room 1119 Queens Building, London Heath-
row Airport, Hounslow, Middlesex 2987
01-759 3131 ext. 2769

EA

British Airways

Wireless World, September 1973

UNIVERSITY OF DURHAM
INSTITUTE OF EDUCATION
Colleges of Education

TECHNICIAN

Closed Circuit Television Recording Unit

A Technican is needed to assist the Senior Engineer
in the maintenance and operation of a well-equipped
Mobile Closed Circuit Television Recording Unit
serving a number of College of Education in the area,
and based at Neville’s Cross College, Durham.
Recordings are made throughout the County. Appli-
cants should have a basic general knowledge of
television techniques and equipment. Ability to drive
is essential.

Salary: Local Authority Scale T5: £1,803 to £2,100
(due for early revision), with initial placing according
to age and qualifications. Conditions of service will
be those applicable in a College of Education. The
appointment is tenable from Ist October 1973 or as
soon as possible thereafter.

Applications, including the names of two referees
should be sent to the Secretary, University of Durham,
Institute of Education, 48 OId Elvet, Durham, not
later than Friday, 14th September, 1973,

12975

E:

PR

Receiver
Technician

BBC requires a Technician in their Receiver Section at Balham. The
duties include the overhaul, maintenance and installation of colour
television and stereo receivers which are used for critical appraisal of
technical quality and programme content. The Technician will be in
direct contact with senior members of the public and the Corporation.

Candidates should have a good general education which must include
a science subject and have. or be studying for, an appropriate technical
qualification. They must have several years experience in television
and sound receiver servicing and should be physically fit and able to
work at roof height. A good personality and the ability to be tactful
when working under pressure is essential. Candidates must possess a
current driving licence.

Applicants who do not satisfy the requisite qualifications will be con-
sidered if they are able to demonstrate exceptionally useful experience
and satisfactory knowledge at a selection board.

From 1st October appointment will normally be made in the salary
range £1803-£1989 according to qualifications and experience.
Technicians can progress to a roof salary of £2565. Requests for
application forms to The Engineering Recruitment Officer, BBC,
Broadcasting House, London W1A 1AA quoting reference
no. 73.E.4170WW and enclosing addressed foolscap envelope.
Closing date for completed application forms 14 days after
publication.

12994

SPANISH
COMMUNICATIONS
EQUIPMENT
MANUFACTURER

Has an immediate opening for

An experienced Design and Devel-
opment Engineer for Audio Equip-
ment, including Highly Professional
Mixing Desks, Compressors, Limit-
ers, Audio Monitoring Ampilifiers,
etc. Systems Experience is desirable.
Salary open.

Send resumé to:

NORTRON
Fernando el Catdlico, 63
Madrid 15
SPAIN
(2540

WWW-americanradiohistorv com
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ENGINEERS

Thames Television have vacancies for Engineers at
their Teddington Studios in Middlesex.

The successful applicants will assist with specific
duties in our engineering complex, involving the
maintenance and operation of video-tape, telecine,
master control and central apparatus room equipment.

Applicants, aged between 20 and 30, should have
general engineering experience, a basic knowledge
of electronics and be educated to O.N.C. level or
equivalent. Initiative and a keen interest in television
engineering are essential personal characteristics.

The salary for this position will be in the range of
£2,100 per annum to £3,000 per annum, depending
upon experience. Other benefits include an excellent
pension scheme, good restaurant facilities and an
active sports and social club.

ﬂ
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/ Electronics Appointments Register )

We cangetyou

abetterjob thanyou
cangetyourself.

The best jobs don't necessarily appear in the
sits. vac.columns.

They are often to be found in the Electronics
Appointments Register.

Our individual approach gives you a wider
choice —we have lots of jobs on our specialised
registers and we may well have one tailor-made for you.

The service is absolutely free to you and
completely confidential.

In effect we offer you the chance to find your
ideal job, all for the cost of a phone-call.

So capitalise now on yourspecialised knowledge.

Call 01-734 6536,or fill in the coupon and we
will send you an enrolment form by return of post.

Please send me details of how toenrol onone of your Appointments Registers:

Name
Address
Written applications should be addressed to:
The Staff Relations Officer, Thames Television Limited
Teddington Lock
Post to G.A.R 76 Dean Street London W101-734 6536. ww2

Teddington

ITHAMES i~

L------------

[Glraduate [Alppaintments [Rlegisters

EXPERIENCED REPAIR AND

CALIBRATION ENGINEERS
EARN UPTO £2,700 PA.
ATC S

Our premium rates for non-
standard working hours make
these earnings possible without
excessive overtime.

We are one of the leading Repair
and Calibration Companies with a
consistently good growth record
and in the process of still further
expansion.

We offer stimulating and rewarding
work to Engineers with a sound
knowledge of circuitry and with
some experience of one or more
types of equipment in the range
d.c. to microwaves, analogue or
digital.

To find out more about job
opportunities in our Company
contact

The Technical Manager,

CALIBRATION SYSTEMS LTD.

Blackwater Station Estate, Camberley, Surrey
(2914 Tel. Camberley 28121 HIES

CHARING CROSS HOSPITAL (FULHAM)

Futham Palace Road, Hammersmith, London,
W6 8RF.

ELECTRONICS TECHNICIAN
—PATIENT MONITORING

Applications are invited for a post on the
technical staff of this newly built and equipped
hospital. The work involves the installation and
maintenance of patient monitoring equipment
on a new unit.

Applicants should have HNC or higher qualifica-
tion with a minimum of three years experience,
two of which should have been completed on
similar work in the Health Service.

Salary on Physics Technicians grades scale
£1209-22076 plus London Weighting. 38-
hour week, superannuable post. Excellent
social/sport facilities including swimming pool,
squash courts, bar, etc.

Applications to Mr. C. Hill, Personnel Depart-
ment, telephone 01-748 2050 ext. 2992.
Completed forms giving names of two referees
should be returned by 3rd September, 1973.

WAMA-amereantadiohistorv-eem
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Electronics

Engineers

lecture on computer servicing.

International Computers
Limited, Europe’s leading
computer company, is looking for
Electronics Engineers to teach
the practicalities of computer
servicing. At the largest training
centre of its kind in Europe, ICL
will first of all ground you in
computer technology and
education training, and then ask
you to train customer engineers
to such a standard that they will
be able to maintain computers at
optimum operational specification.

We are looking for a thorough
electronics competence and the
ability to put across your own
first-rate knowledge. Ideally, you
will have an HNC or Forces’
training in electronic engineering
and at least three years’

International Computers

experience, preferably in digital
electronics or computers.

Youwill be based at the
training centres in either
Letchworth, Herts or Feltham,
Middlesex. Salaries will be good.
ICL depends on talent and
rewards it accordingly. You will
be encouraged and expected to
progress; your development
could be throughout the ICL
group.

For an application form,
write to A. E. Turner, quoting
reference WW463C at
International Computers
Limited, 85/91 Upper Richmond
Road, Putney, London

SW152TE.
ICL

thrk computers—think |

Storno

RADIO COMMUNICATION SYSTEMS

We have vacancies for:

SERVICE TECHNICIANS
based at Camberley, to work in a specialised Department dealing with
miniaturised transmitter/receivers on fault diagnosis and correction.
Technical experience of communications systems is an advantage.

FIELD SERVICE ENGINEERS
in the Greater London Area. Applicants should have experience in
fault finding and testing of UHF/VHF radio equipment. Current driving
licence essential, company vehicle provided.
The Company has much to offer those who are interested in the
sophisticated, modern world of radiotelecommunications and who can
demonstrate their ability in this field.

Please contact:

The Personnel Officer,
STORNO LTD.,
Frimley Road, Camberley, Surrey.

Telephone: 0276 29131

2924

WWW americanradiohistorv. com

UNIVERSITY OF BATH
School of Engineering

Applications are invited from suitably
qualified persons for a post in charge
of the instrumentation service (re-
search and teaching) in the School.

Research covers a wide range of acti-
vities in the fields cf Applied Mech-
anics. Aercdvnamics, |IC Engines and
Turbomachinery, Structures, Produc-
tion and Fluid Power Systems, sup-
ported by wup to date electronic
equipment currently valued at approxi-
mately £150,000 including an on-line |
ccmputing facility.

The undergraduate course involves a
final year project which generally
requires electronic support.

Experience in the fields of computer
interfacing, data acquisition systems
and general electronic instrumentation
would be most relevant.

The salary offered for this appointment
will be at a point in a range not
exceeding £3,200.

Applications giving full particulars of
age, experience, qualifications: and
prisent salary tcgether with the names
of three referees shouid be sent to
Registrar (S), The University, Bath,
BA2 7AY, quoting reference 73/112.
(2979

BERRY’'S RADIO

has vacancies for

(a) SENIOR SALESMEN

(b) SENIOR ENGINEERS

TOP RATES OF PAY
5-DAY WEEK ® PERMANENCY

Apply: Mr. K. (405-6231)
319 High Holborn, London WCH1
197

UNIVERSITY COLLEGE
LONDON

Audio Visual Unit

TECHNICIANS

The Audio Visual Unit provides audio-
visual equipment, facilities and expertise
to all departments of the College, and
operates a television studio equipped
with Link cameras.

Senior Audio Visual

Technician (Grade 5)

He will have overall responsibility for
the running of the Unit, carry out first-
line servicing of all equipment, partici-
pate in the design and presentation of
television programmes and be responsible
for the technical aspects of this work.
Salary: in the range £2,056-£2,416 in-
cluding London Weighting.

Audio Visual Technician
(Grade 2B)

Duties will include operation of V.T.R’s,
T.V. cameras, sound mixers, audio tape
recorders. film and slide proiectors:
routine maintenance. Salary: range
£1.591-£1,846 including London Weight-

ng.

Further  details and application forms
from : Personnel Officer (Technical Staff),
(WW), University College London.
Gower Street, WCIE 6BT o
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University of Surrey Television Service

SENIOR ENGINEER

(Technician Grade 5 £1,881-£2,241)

The Television Service is an integral
part of the Audio Visual Aids Unit
which provides services for teaching
and research illustration throughout

Senior and
- e

the University. The television equip- junl@r

ment includes a most versatile mobile ‘ 1 ®

control room handling three Plumbi-

con studio cameras and five ot 1ers. 3

The Senior Engineer will be respon- 1

sible to the Chief Engineer/Operations

f (=)
Manager and will assist with the :
operation and maintenance of all 3
CCTVY equipment including IVC 1

video-tape recorders and Philips
Plumbicon cameras.

The minimum qualification is HNC ; Vacancies exist in our new Design Labor-

in electronics or electrical engineering 3 atories at Leicester for the following:
or an appropriate training in the |

BBC o+ a programme company. Ex-
perience in educational television is

Engineers for Tape (cassette and cart-

desirable. ; j ridge) equipment, mainly ‘in car’ enter-
Applications are invited immediately : tainment.

on forms which may be obtained ] \ ) ] )

from the Assistant Secretary (Per- ] Engineers for Audio and radio equipment

sonnel}, University of Surrey, Guild- for the domestic market
ford, Surrey. Previous applicants need £ '

not apply. Tel: Guildford 71281
Ext. 452.
Closing date: 3 September 1973. [2955

Electro-mechanical Design Draughtsmen.

Applicants will have several years exper-

ience of circuit design, preferably in the

fields of audio equipment or electronic

5 instrumentation and possess a degree or
ELEﬁ,\?glnN%“élé:s e H.N.C. qualification or equivalent.
Qualified Engineer required for interest- B Salaries for the above posts are negotiable

ing work on a wide range of devices and

systems used by and for blind people. and will reflect the importance attached

to the positions. Applicants are invited

A sound basic knowledge of analogue e ; i ;
and digital techniques, together with Sow to write or telephone for an application
ceveral years experience in a field of form to:

design. development and maintenance
is necessary. Some experience of light
electro-mechanical devices would be an
advantage.

Apply: Personnel Officer. The Rovyal
National Institute for the Blind. 224 Gt.
Portland Street, London WIN 6AA.

The Personnel Officer,
Decca Radio & Television
Golf Course Lane,
Hinckley Road,

Leicester.

(2953

Tel: 0533 872101.
SERVICE ENGINEER

(ELECTRONICS)

R ired f C i d i -

Reaured foriaicompany situated in T Electronics )

Garden City, Hertfordshire. The
- . . . . ~ [ ]

D s eamcimt vt Development Engineer

servicing of electronic medical equip-

ment.' IMRC is a leading company involved in the design and supply of radio communications equip-

Applicants should have some pre- ment to the merchant shipping industries of the world.

vious  experience in  electronic We require an engineer 1o join our development team working on new transmitter and receiver

servicing and full product training design projects.

will be given. Applicants should have a sound knowledge of circuit design for communications equipment
. i R and ideally will have spent some time working on projects in the M.F. and H.F. bands.

A company car will be provided which They should be qualified to H.N.C.. or degree standard. but ability and experience will be our

may be used for private use. major concern.

i ) Please wriie, with brief details of your experience and qualifications. or telephone to:—
Write or telephone the following:— Personnel Manager

Personnel Manager, International Marine Radio Company Limited,

Devices Instruments Ltd., 1 Peall ?Zﬁ%f{;‘},‘f‘;';ﬁ"g 3AX. e
Hyde Way, ’

Welwyn Garden City,

Herts.
Tel: 28511 Ext. 18. 2956 \ ITT

www. americanradiohistorn. com


www.americanradiohistory.com

~ APPOINTMENTS

al04

Wireless World, September 1973

RADIO OFFICERS
would you come ashore
for£2,300 a year?

As a Radio Operator with the
Post Office Maritime Service you
can continue your career ashore in
aninterestingand expandingservice.
And earn over £2,000 a year, inclu-
ding compulsory pension contribu-
tions, at 25 years of age working
only a 41-hour week of shift duties
—with overtime this could rise to
£2,300 and possibly more.

Post Office Radio Operators
benefit from a shorter pay scale
than sea-going officers. You have
good opportunities for promotion to
positions earning basic salaries of
up to £3,290, and prospects of further
advancement into Post Office Senior

Management.

To apply you need to be 21 or
over and to hold a 1st class or Gen-
eral Certificate issued by the MPT
or an equivalent certificate issued
by a Commonwealth administration
or the Irish Republic.

If you would like to know more,
please write to the Inspector of
Wireless Telegraphy, Post Office,
IMTR/WTS1.1.3, Union House, St.
Martin’s-le-Grand, London EC1A
1AR.L51

Post Offfice

Telecommunications

SPANISH
COMMUNICATIONS
EQUIPMENT
MANUFACTURER

Applications are invited from
qualified design engineers
specialized on:

a) Ground/Air Communications
b) TV Colour Transmitters
¢) Side Band Transmitters

At least 5 years experience
desirable. Company located in
Madrid. Salary open.

Send resumé to:

NORTRON
Fernando el Catélico, 63
Madrid 15
SPAIN
[2539

EAST AFRICAN POST &
TELECOMMUNICATIONS
ASSISTANT ENGINEERS

Required to undertake appropriate duties in the following
fields based in Kenya or Tanzania:-

(1) Radio Construction and Surveys
(2) Radio Maintenance UHF/VHF Systems

(3) Radio Construction Microwave Systems
(Clerks and Works)

Candidates, over 25 years, must possess the City & Guilds
Intermediate Certificate in Telecommunications and have
at least 7 years’ relevant experience.

Salary will be in the range of £2310 to £3110. A generous
gratuity is also payable. Because of lower rates of Income
Tax in Kenya, for example, the gross emoluments are
roughly equivalent to a UK salary of 3450 to 4250 for a
single man and £3600 to £4650 for a married man with
2 children.

Other benefits include: Subsidised Accommodation; Edu-
cation Allowances; Free Family Passages; Holiday Visit
Passages; Appointment Grant £100-£200 Normally Payable;
24 Month Tour.

The post described is partly financed by Britain’s pro-
gramme of aid to the developing countries administered
by the Overseas Development Administration of the
Foreign and Commonwealth Office.

For further particulars you should apply giving brief
details of experience to:

crown agents

M Division, 4 Millbank, London SW1P 3D, quoting
reference number M2K/730669/WF.

[2985
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Eledronics

A\
\V.

Engineers
up to £4,000

Many jobs which would’ suit you down to
the ground ~ either in the U.K. or overseas —
are never advertised. Yet it will cost you
nothing whatever to give yourself the
opportunity to be considered for them.

Join the Lansdowne Appointments Register
— used by huhdreds of employers to select
electronics engineers. You have nothing to
lose, everything tp gain — and it's all
conducted in strict confidence. So post the
coupon — find out exactly how you can
make use of a service which is all the more
valuable for being free !

— — — —— ————— ——

To:The Registrar, Lansdowne Appoint-

The best young Engineers
have computers in mind.

Areyou aged 21to 25?

Do you want a flying start to a
career in computers ? Here is your
chance. Train as a Field Engineer with
ICL, Europe’s leading computer
manufacturer.

Training
You will be given thorough training

To: Mr A E Turner, International I

Computers Limited, 85/91 Upper
Richmond Road, Putney,
London S§W15 2TQ.

Please send me an application
form for job openings in Field

INANY/ANV/ANV/ANV/ANV/ANV/ANV/A\V/ANV/ANY/A\V/ANV/ANV/ANV/ANV/A\V/A\Y/
\V/ANV/ANV/ANV/ANV/ANV/ANV/ANV/ANY/ANV/ANV/ANV/ANV/ANV/ANV/ANV/ANV/

ments Register, Design House. The ICL electronic equipment leadin I 2 4 I
Mall, London W5 5LS. Tel: 01-579 6585 to computers quip g I Engineering. I
(anytime - 24 hour answering service). Qualifi t.'
Please send me further details. ualiiicalions
Name el You should be aged between 21 and s
N - Tl 25 and be on your final year or have
Age (20-450nly) ... ... attained City & Guilds electronic I Address I
Address. ... certificates or an HNC in electronics.
You shculd have completed an I I
electrical engineering apprenticeship or
have at least two years’ industrial
b T ® experience on electronics. l l
gyl i Job satisfaction
o » As an ICL Field Engineer you have I I
| 1 T B a high degree of responsibility fora
customer’s installation. You need I I
VAVAVAVAVAVAVAVAVAVA technical expertise, tact and personality.
So you are important as a representative -
of ICL. ] ‘ | International |
There are opportunities of starting I Computcrs I

with us 1n several areas in the UK. Get
the full details now by completing and e |

returning this coupon today.

THEATRE PROJECTS SOUND LIMITED

a merber company of the Theatre Projects Group
which. operates a recording studio, large sound
equipment hire and consultancy business requires

AUDIO ENGINEER

The successful applicant will take responsibility
for the maintenance and development of equip-
ment in the studio and dubbing complex and in
the hire department. H.N.C. or degree in an
appropriate subject is essential.
Salary will be in the range of £1,900-£2,300
depending on experience in this field.
Apply in writing to:
THEATRE PROIECTS SOUND LIMITED
10 LONG ACRE, LONDON, W.C.2
or telephone 01:836 1168

Here is a unique opportunity to join one
of the leading British Microwave Laboratories
in the U.K. Due to increasing work load we
require qualified engineers with up to three
years relevant experience to work in the
following areas:

(] Aerial and Feeder System Design.
[J Filters and Multiplexers.
[[] Semi-conductor applications.
[J Microwave integrated circuits
and sub systems.

We have a well equipped laboratory,
which uses network analyser techniques,
swept-frequency test benches and computer-
aided design. In addition we have a fully
equipped aerial site capable of dealing with a
wide range of aerial problems from V.H.F.
to Microwave.

Some vacancies also exist for new
graduates.

Write or telephone, giving brief details
of experience to: Mr. J. Morrison,
Personnel Officer, EMI Electronics Ltd.,
Yictoria Road, FELTHAM, Middx.

Tel. 01-890 3600 Extension 44.

{2958

UNIVERSITY OF BATH
Educational Services Unit

TECHNICIAN

Closed Circuit Television

The successful applicant for this position will
service the television and film equipment in the
Unit, and would also be expected to assist
in productions. Previous experience in televi-
sion servicing and qualifications to O.N.C.
or ‘equivalent is desirable.

The starting salary will be within the range
£1,416-£1,794 according to qualifications and
experience.

Application forms and further particulars are

available from The Registrar (S), University

of Bath, Claverton Down, Bath BA2 7AY and

should be returned as soon as possible quoting ;

[eferencelid /o0 12976 ; - — ' § & international leaders in Electronics,
e 0 Records and Entertainment.

www americanradiohistorn.com
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MILLBANK ELECTRONICS GROUP

BELLBROOK ESTATE, UCKFIELD,
SUSSEX TN22 1PS
Tel: Uckfield (0825) 4166

DEVELOPMENT ENGINEER

Preferably with two to three years experience
in the development of audio equipment. Must
be capable of working on own initiative.

TEST ENGINEER

Experienced in the testing and servicing of
audio power amplifiers, mixers and associated
equipment.

INVENTORY CO-ORDINATOR

This position would be suitable for a person
interested in component buying, stock control
and stores handling. Previous experience in the
latter desirable.

% Salaries for the above Staff positions are nego-
tiable depending on qualifications and experience.

ALL STAFF POSITIONS WITHIN THE GROUP
CARRY FULL BENEFITS INCLUDING MEM-
BERSHIP OF PRIVATE MEDICAL SCHEME.

If you are interested please apply in writing enclosing
curriculum vitae to Mr. Keith Goodsell—Production

Manager.
[2962
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Radio and ‘
Electronic
Interference

Internationally recognised for its work on electromagnetic
interference problems, the ERA Industrial Applications Depart-
ment undertakes an extensive programme of contract research,
providing clients with, among other services, a wide variety of
interference research and measurement facilities. The current
research programme covers investigations on a wide range of
electromagnetic interference topics but is primarily concerned
with the interference characteristics of electrical and electronic
equipment and systems from avionics to computers, and techniques
of measurement.

We are now seeking to strengthen the existing team by the

appointment of at least two additional engineers or physicists.

The successful applicants will possess a relevant degree or
HNC with emphasis on electronic engineering or telecommuni-
cations. They must have a practical approach to problems and
have an interest in, and preferably expenience of. r.f. techniques.
However those recently qualified with an interest in radio,
electronics or communication will be considered. We will be
looking for evidence of ability to write clear, concise technical
reports.

Commencing salary will be assessed primarily on experience.
All salaries are reviewed annually to match performance and
ERA offers full scope for career development in a rapidly
expanding field.

Company benefits include a contributory pension scheme. and
re-location assistance where applicable.

Please write to, or telephone tor application form:
Personnel Manager, Electricat Research Association. Cleeve
Road, Leatherhead, Surrey. Leatherhead 74151 2967

The European Organisation for the Safety
of Air Navigation

EUROCONTROL
SEEKS

Computer and Display Systems
Maintenance Engineers

for the new Air Traffic Control Centre
at Karisruhe (Germany)

Qualifications and Experience: H.N.C. or equiva-
lent with experience in the field of digital
electronics.

Language ability: Candidates must have a good
command of English and a basic knowledge of
German. Some French and/or Dutch would be
an advantage.

Age: 25 to 40 years.
The posts will involve shift work.
Salary, allowances and social security arrange-

ments correspond to those of the European
Communities.

Further particulars and application forms may
be obtained from:

EUROCONTROL
Rue de la Loi, 72,
1040 Brussels,
BELGIUM

12960

The company specialise in the design and
production of sound control equipment for
the recording industries.

With the continued expansion of the company,
vacancies arise for the following:

SENIORTESTENGINEER
‘"TESTENGINEERS

Applicants should have a theoretical know-
ledge of electronics and/or experience in studio
engineering techniques and practices.

It would be preferable that the Senior Test
Engineer has had studio experience.

Salaries by negotiation and to be commen-
surate with that of the position.

Apply to:
Cadac (London) Ltd.,
Lea Industrial Estate,
Batford,
HARPENDEN
Herts.

Tel: Harpenden (STD 05827) 64698

2925
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T.V.
Studio
Engineer

The Road Transport Industry Training Board has in operation at its
Wembley Headquarters, a three camera broadcast-quality colour
television studio with full telecine and video recording facilities.
which includes RCA TR 50 and 1" Helical Scan systems. We now
wish to appoint an experienced studio engineer to join a small team
working on the production of training and educational television
programmes.

The applicant should not be less than 24 years of age and have a
good working knowledge of the above eauipment. Salary will be
negotiable depending on aualifications and experience. Three weeks
holiday. contributory pension and life assurance scheme.

Please send all relevant personal history stating how the above
requirements are met, and quoting reference ZH.319, to:

Mrs. H. M. Brown, Personnel Manager,
Road Transport Industry Training Board,
Capitol House, Empire Way,

Wembley, Middiesex, HA9 ONG.

=
T
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OPPORTUNITIES
IN DESIGN

Electronic
Design
Engineers

Cambridge Scientific Instruments require an
engineer to join their electronics development
group. His job will be the design and development
of circuitry to be used in conjunction with electron
optical instruments for which the Company is
world famous. Due to the complex nature of these
instruments, the scope of the work is varied,
offering opportunities to work with many types of
circuitry.

A knowledge of the application of digital and
analogue integrated circuits is required and
experience is desirable.

A competitive salary is offered dependent upon
age and experience.

Applications should be addressed to:

' D. E. Pickett, Personnel Manager
Cambridge Scientific Instruments Limited,

Ch ton Road, Cambridge CB4 3AW.
Tel: 61199

(Installation\

Technician

Capital Drojects Department
London ¢€.$2000

The BBC Studio Capital Projects Department has a vacancy for
an Installation Technician. The successfut candidate will be
employed on the provision of Television or Sound originating or
recording equipment for both Studio and outside use.

He will assist Engineers in the preparation and requisitioning of
schedules of equipment, preparation of installation information
and the on site supervision, testing and commissioning of
installations. An important part of his duties will consist of
liaison with clerks-of-works, contractors, foremen, etc:

Applicants should have some years’ experience of electronic test
equipment, workshop and drawing office practice. An academic
training to O.N.C. level or equivalent qualification is desirable. as
is relevant experience of the manufacture, operation and
maintenance of video, audio, recording or communications
equipment.

The post is based in.London but some travelling is required.
Salary, according to experience, will be initially between £1908
and £2118, rising by annual increments to a maximum of £2805.
These salaries are under review.

Requests for application forms to The Engineering

Recruitment Officer, BBC. Broadcasting House, London

W1A 1AA, quoting reference no. 73.E.4164/WW and enclosing
addressed foolscap envelope.
Closing date for completed
application forms 14 days after
publication.

2949

SPANISH
FIRM
NEAR
MADRID

is looking for design and development
engineers with a minimum of three
years of experience in the field of
P.C.M. equipment to be used by the
telephone industry.

Areas of interest are encoders and
decoders, P.C.M. multiplexers and
R.F. equipment to transmit P.C.M.
data.

Salary open.

Send résumsé to:

NORTRON

Fernando el Catdlico, 63

Madrid 15

SPAIN 2584

wwww.americanradiohistorn. com.
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Are you interested in

Communal Aerial Television
Systems Work?
Then read onfurther.....

Due to continued expansion, EMI
Service, part of EMI’s Electronics and
Industrial Operations group of
Companies, has the following vacancies
for engineers at Hayes, Middlesex.

Attractive starting salaries. Contri-
butory Pension Scheme. Assistance with
removal expenses in appropriate cases.

SERVICE ENGINEERS WANT TO TAKE THINGS

required for bench and field work on FURTHER

Communal Television Aerial equipment. then write or telephone for an application
Must be capable of diagnosirig faultsand formto:

repairing wide range of aerial amplifying  R.N. L. Black, Personnel Depart-
and distribution equipment. ment, EMI Limited, 135 Blyth Road,
Hayes, Middlesex. 01-573 3888,

Ext 2887.

International leaders
in Electronics, Records

and Entertainment,

SYSTEMS PLANNING
ENGINEERS

for the planning of Communal Tele-
vision Aerial installations. Previous
experience required to be capable of
producing practical plans from building
details and subsequently setting to work
after installation.

Airline
Radio Technicians

We require fully-trained and high-skilled Radio Technicians to work on the repair and
overhaul of radio/radar equipment at Heathrow Airport (London). A high standard of
theoretical knowledge is essential and at least 5 years’ experience in radio maintenance.
An approved apprenticeship is desirable.

Starting pay is £36.74 per week, plus shift allowance.

Additional benefits include a contributory pension scheme, sports and social facilities
and opportunities for concessional holiday air travel worldwide.

Applications giving details of age and experience, quoting reference 68/WW/BW to:

Manager Selection Services

BOAC

PO Box 10

Heathrow Airport {London)

Hounslow TW6 2JA 2966

British airways

www.americanradiohistorv com
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University College Hospital
Medical School.

Department of Clinical Pharmacology,
Neuropsychology & Metabolism
Research Unit,

Friern Hospital, London, N.11.

ELECTRONIC
TECHNICIAN

to assist in the setting-up
and subsequent running of
a new research laboratory.
Some experience with
recorders, E.C.G., E.E.G.
and data processing equip-
ment desirable.

Applicants should have a
minimum of O.N.C. in elec-
trical or electronic engineer-
ing or a similar equivalent
qualification.

The salary is on the Whitley
Council scale according to
age and experience, com-
mencing at £1335 + Lon-
don Weighting.

Applications before 31st August.

[290¢

FIELD SERVICE ENGINEERS

You've  experience of  things
electro-mechanical, you're properly
trained, you work in London, and
they still won’t pay you more than
£2,000 p.a,

Our clients will!

Ring David Hilton 01-637 0781
ATA SELECTION
209b Gt. Portland Street

London W.1.
[2928

ST. BARTHOLOMEW’S HOSPITAL
LONDON, E.C.1

Applications are invited from
PHYSICISTS or
ELECTRONIC ENGINEERS

to work as a

RESEARCH ASSISTANT

in the

DEPARTMENT of NEUROLOGY

The successful applicant will be expected
to develcp and assist in the evaluation of
further instrumentation required for re-
search intp voluntary control of muscle
action. There will be close liaison with
the Department of Medical Electronics and
the research work undertaken may be
considered for a higher degree.

The appointment will be on the scale
£1,335—£1,761 plus £126 London Weight-
ing. Applications with the names of two
referees to Personnel Department, quo-

ting reference R/3679/WW
[2989
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THE STOCK EXCHANGE
require an additional

TELEVISION
SERVICE

ENGINEER

to maintain information display sys-
tems.

Applicants must possess appropriate
television and radio servicing certifi-
cates and must be able to prove their
ability as competent Service Engineers
by a suitable trade test.

An attractive starting salary is offered.
In addition, there is 2 non-contributory
pension scheme, 3 weeks holiday in a
full year and Luncheon Voucehers.
Applications giving brief details of
qualifications and experience should
be sent to:

Personnel Officer,
Council of The Stock Exchange,
The Stock Exchange,
London EC2N 1HP

(2926

UNIVERSITY OF LIVERPOOL
SCHOOL OF EDUCATION

TECHNICIAN

(AVA and CCTV)

Applications are invited for the above post to
have overall responsibility for the AA and CCTV
provision in the School.
Applicants should be qualified and experienced in
the fields of efectronics and Audio Visual Aids and
be capable of working on their own initiative and
supervising other technicians.
This is a new post with interesting possibilities of
developing new forms of work in the field of
Educational Technology.
Salary within a range up to £2,24! per annum
according to qualifications and experience.
Further particulars and application forms may be
obtained from the Registrar, The University, P.O.
Box 147, Liverpool L69 3BX. Quote ref.
RV/WW /80410.

[2952

Electronics
Test Engineers

Pye Telecommunications of Cambridge and Haverhill have immediate
vacancies for Production Test Engineers. The work entails checking to an
exacting specification VHF/UHF radio-telephone equipment before customer
delivery; applicants must therefore have experience of fault finding and
testing electronic equipment, preferably communications equipment. Formal
qualifications while desirable, are not as important as practical proficiency.
Armed service experience of such work would be perfectly acceptable. Pye
Telecommunications is the world’s largest exporter of radio-telephone
equipment and is engaged in a major expansion programme designed to double
present turnover during the next five years. There are, therefore, excellent
opportunities for promotion within the company. Pye also encourages its staff
to take higher technical and professional qualifications.

These are genuine career opportunities in an expansionist company, so write
or telephone without delay for an application form to:

Mrs A E Darkin at

Cambridge Works, Elizabeth Way, Cambridge CB4 1DW.
Telephone: Cambridge 51351.

ar Mrs C Dawe at

Colne Valley Road, Haverhill, Suffolk.

Telephone: Haverhill 4422.

l(j_' Pye Telecommunications Ltd
[

4 Tmber of the Pye of Cembuidge Group

96

HAMILTON COLLEGE OF
EDUCATION

require a

TELEVISION
ENGINEER

(COLOUR UNIT)

to join a team engaged in the operation,
maintenance and development of the
Coll(;ge service, At present the service
consists of a two channel colour mobile
control room with distribution facilities
within the College.

Experience in video tape recorders and/
or colour cameras and monitors an
advantage.
Normal colour vision and driving
licence essential. Annual leave will be
4 weeks.

Salary will be in the range £1530 - £2100
(NJ.C. Grade 1V, V and V1) depending
on qualifications and experience. (Salary
scales arc at present under review).
Further information and application
forms may be obtained from the
College Secretary with whom completed
applications must be lodged not later
than Friday, September 7th, 1973.
College of Education,

Bothwell Road, Hamilton, Lanarkshire,

ML3 OBD.
12992

WORK AS A

RADIO
TEGHNIGIAN

ATTACHED TO SCOTLAND YARD

You'd be based at one of the Metropolitan Police Wireless Stations.
Your job would be to maintain the portable VHF 2-way radios, tape
recorders, radio transmitters and other electronic equipment which
the Metropolitan Police must use to do their work efficiently.

We require a technical qualification such as the City & Guilds
Intermediate (telecommunications) or equivalent.

Salary scale; £1415 to £1715 according to age from 21 to 25, to a
maximum £2025 p.a. (plus a London Weighting Allowance of £175
or£90 p.a.).

Promotion to Telecommunication Technical Officer will bring you
more.

For details of this worthwhile-and unusual job write to: Metropolitan
Police, Room 733 (RT/WW), New Scotland Yard, Broadway, London,

SW1H 0BG, or telephone 01-230 3122 (24-hour service).
{2917
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Victoria Hospital,
Blackpool

all0 Wireless World, September 1973
Medical Physics
Technician

Required to work on his own initiative
but as a member of the Regional Physics
Department and in collaboration with the

Engineer’s Department and Clinical Depart-
ments at Victoria Hospital, Blackpool.

This is a new post and is backed by an
experienced team of Technicians together with

Telecommunications access to the facilites of t¢he Regional

Physics Laboratory at Christie Hospital,

An unusually interesting new appointment is available engigeer.
| with this growing international company for a young . Duties will include the  aintenance and
graduate enginger, familiar with telecommunications It Dreding Catini e A
practice generally and in particular with cables and fyr;]:ticfming and patient tsgfeu}' and will ini-
g 3 tially focus on equipment in the Departments
accessories used 1n telephone and telegraph systems. of Cardio-Thoracic Surgery and Cardioiosy.
Design experience with a cable manufacturer and/or Thgrcdis scope for the " expansion o(f1 duties
: anda. epending on the interests an capa-
the POSt Office would be ideal. , bilities of the person appointed, some de-
He will be based in the Company’s newly formed velopment work, There is a possibility of
Communications Products laboratory at Harlow, Essex. eventful promotion to a higher grade.
There will be considerable European involvement, Applicants should hold ONC.. HN.C.
1 . . on a higher qualification together with a
ineluding some travel, and knowledge of a second A minimum- of elther  thee yemss - experinnc
European language would be an asset. [ as a Medical Physics Technician IV or V or
His prime function will be to reconcile the Company’s six years rclevant technical experience.

innovations in the telecommunications field with
individual national specifications in Eurcpe, in order to

| provide acceptable systems to users (primarily telephone
authorities). Having interpreted customer needs he will
devise and apply appropriate tests and where necessary
adapt or modify products to meet them.
Working largely without supervision, he will need to

| think clearly and to express himself fluently - a
practical man who can prepare engineering drawings |
and fit readily into a well experienced and professional

! European team. |
There will be a good starting salary and a full range of
employee benefits. Opportunities for career development |
are first class in this highly diversified organisation.
Write, in confidence, with concise details to: ' O

_Normally the starting salary will be £1.602
rising by seven annual increments to £2,076
(Phase II ‘increase pending).

Application form and job description from: -
HOSPITAL SECRETARY,
VICTORIA HOSPITAL,
WHINNEY HEYS ROAD,
BLACKPOOL, FY3 SNR.

Closing date 24th August, 1973, {2930

D. J. Stuckey (Ref: GE)
3M United Kingdom Limited,

3M House, 1 % %O

Wigmore Street,
London WIA 1ET. A Opportunities in the

2 R R | ELECTRONICS
FIELD

Men with analogue or digital qualifications/
experience seeking higher paid posts in:
TEST — SERVICE — DESIGN SALES

Phone: Roger Pearce 01-629 7306 Ref. WW

NEWMAN APPOINTMENTS
360 Oxford Street, W.1.

2840

RADIO OFFICERS

DO YOU HAVE PMG1 PMGII MPT
2 YEARS OPERATING EXPERIENCE

UNIVERSITY COCLLEGE

CARDIFF
POSSESSION OF ONE OF THESE QUALIFIES YOU FOR CONSIDERATION FOR A RADIO haici .
OFFICER POST WITH COMPOSITE SIGNALS ORGANISATION. Technician required for
On satisfactory completion of a 7-month specialist training course, successful applicants ELECTRON

are paid on a scale rising to £2,527 pa: commencing salary according to age — 25 years

:ggorg\:ﬁgdgt}g:7 pa. During training salary also by age. 25 and over £1350 pa with free MUSIC STUDIO

The future holds good opportunities for established status, service overseas and

Rromelion; ) in the Department of Physics.

Training courses commence at intervals throughout the year. Earliest possible application
advised. Salary £1,728-£2,028 p.a.

Applications only from British-born UK residents up to 35 years of age (40 vears if . . .
exceptionally well qualified) will be considered. Applications  to the Registrar,
Full details from University College, P.O. Box 78,

utl detat Cardiff, CF1 1XL, no later than
Recruitment Officer, Government Communications Headquarters, Room A/1105 Priors 30 September 1973. Please quote
Road, Oakley, Cheltenham, Glos GL52 5AJ, Telephone: Cheltenham 21491 Ext 2270 0882.

{2942
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CHARING CROSS HOSPITAL
(FULHAM)

Fulham Palace Rd., Hammersmith Wé

SENIOR
PHYSIOLOGICAL
TECHNICIAN

(Salary on scale £1,500-£1,953 p.a.
inclusive of London Weighting)

PHYSIOLOGICAL
TECHNICIAN

(Salary on scale £1,236-1,689 p.a.
inclusive of London Weighting)

required for Department of Patient
Monitoring currently being established.
The posts will be primarily concerned
with intensive care patient monitoring,
but the successful applicants will also
be expected to work in the Department
of Cardiology, E.E.G. and Respirology.

At least 4 ‘O’ levels required together
with relevant experience, or an ONC
in Physiological Measurement or Equip-
ment.

Applications with full details of age,
experience, and the names and addresses
of two referees, to Miss Matthews,
Personnel Department, quoting ref. 810,

[2936

London Borough of Hounslow
Education Department

TECHNIGIAN

full-time, required at Heston
School for the Deaf, Vicarage
Farm Road, Heston, to maintain
teaching aids for the deaf in nine
deaf units in other schools in the
Borough and one at Hillingdon.
The successful candidate must
hold a current driving licence.
Salary on grade T.4 £1,635-£1,908.
Application forms from Director
of Education, 88 Lampton Road,
Hounslow, Middlesex. Closing
date: 14th September, 1973. Tel.

01-570 7728, Ext. 535.
(2909

APPOINTMENTS

alll

MARCON! INSTRUMENTS LIMITED

ELECTRONIC
TECHNICIANS

are required to work on calibration, fault-finding and testing of telecom-
munications measuring instruments. The work is varied and will enable
technicians with experience of r.f. circuits to broaden their knowledge of
the latest techniques employed in the electronics and telecommunications
industries by bringing them into contact with a wide range of the most
advanced measuring instruments embracing all frequencies up to u.h.f.

Entrants may be graded as Test Technicians. Senior Test Technicians or
Technician Engineers according to experience and qualifications. Our
servicing and production programme. geared to our recognised export
achievement, provides employment combined with prospects of advance-
ment, not only within these grades, but into other technical and
supervisory posts within the Company at Luton and St. Albans.

Salaries are attractive and conditions excellent. A Pension Scheme
includes substantial life assurance cover provided by the Company. Assist-
ance with removal may also be given in appropriate cases. Please write or
telephone. quoting reference WW178 . for application form to:

Mr. M. Leavens, Works Manager .
Telephone: Luton 33866. or

Mr P Etsip. Personnel Officer i
Marconi Instruments Ltd i
Longacres. St. Albans. Herts ot QUSO8 awan0
Telephone: St. Atbans 59292

Member of GEC-Marconi Electronics

BERKSHIRE
COLLEGE OF EDUCATION

AUDIO TECHNICIAN

{Man or Woman)

to work in new Resources Centre.
The person appointed should have an
interest in sound recording and
operation of tape recorders and should
be able to carry out first line service.
A general knowledge of language labo-
ratories would be an advantage but
instruction will be given. Salary Tech-
nical Grade [l viz. £1311-£1530 p.a.

Application forms  together  with
further particulars obtainable from the
Senior Administration Officer, Berk-
shire College of Education, Bulmershe
Court, Woodlands Avenue, Earley,
Reading, RG6 THY. To be returned
as soon as possible.

[2910

SERVICE REPRESENTATIVE
FOR NUCLEONIC INSTRUMENTATION

As a result of continued growth and internal movement of personnel, Tracer-
lab, manufacturer of Automatic Liquid and Gamma Scintillation Spectro-
meters etc,, need further service representatives.

We require self-motivated men who can work independently and with
initiative.

Experience with digital electronics is essential, age is unlikely to exceed 35
and a background in physics and chemistry might be an advantage.

The Company offers negotiable salary, superannuation scheme, an excellent
incentive bonus that encourages close co-operation in sales and a company

car.
MAKE THE CHANGE NOW
contact: SALES MANAGER,
ICN TRACERLAB,
2, RIVERDENE INDUSTRIAL ESTATE,
MOLESEY ROAD, HERSHAM, SURREY.

Tel: Walton on Thames 44441
{2993
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BOTSWANA
ASSISTANT ENGINEERS

The following vacancies exist in the Posts & Telecommunications Department:-

GRADE | or Il GRADE II

Officers are required to instal open-wire An officer is required to establish a new
carrier and VFT systems, VHF/UHF and radio workshop, repairing a wide range
micro-wave systems up to 300 channel of HF/VHF radio communications equip-
capacity at 2GHz. ment.

Candidates for GRADE | posts must Candidates, 30-45 years, must possess the
possess the City and Guilds Telecommuni-  City and Guilds Telecommunications In-
cations Final Certificate and for GRADE termediate Certificate, have had five years’
Il, the Intermediate Certificate, or equi- relevant experience, excluding training,
valent qualifications. For either grade, and be capable of undertaking minor
candidates must be aged 25-45 years and radio equipment modification, installation
have had five years’ experience, excluding and aerial work. Experience with Plessey
training, of the above mentioned equip- stores, Racal and Pye equipment and
ment. Experience of single channel HF some knowledge of radio stores proce-
and VHF systems is also required. dures would be an advantage.

(Reference M2K/720470/WF) (M2K/730429/ WF)

Salary for the GRADE | post will be in the range of £2230 to £3190 according to
experience. A substantial Gratuity is payable on completion of engagement. Because
of lower rates of Income Tax in Botswana the gross emoluments are roughly equivalent
to a UK salary of £3300 to £4400 for a single man and £3450 to £4750 for a married
man with 2 children.

Similarly salary for the GRADE Il posts will be in the range of £1860 to £2810 according
to experience roughly equivalent to a UK salary of £2750 to £3900 for a single man
and £2800 to £4100 for a married man with 2 children.

Other benefits include:- Subsidised Accommodation; Free Family Passages; Education
Allewances; Holiday Visit Passages; Appointment Grant £100-200 Normally Payable;
24-36 Month Tour.

The post described is partly financed by Britain’s programme of aid to the developing
countries administered by the Overseas Devlcpment Administration of the Foreign
and Commonwealth Office.

For further particulars you should apply, giving brief details of experience to:

M Division, 4 Millbank, London SW1IP 3D, quoting appropriate reference number
2912

London Borough of Brent
Amenities and
Works Department

QUALIFIED TRADESMEN

for

AURAL and VISUAL AIDS
SECTION

of
Engineering Services Division
at Alperton, Wembley

Experience essential in the instal-

lation, maintenance and repair of

radios, projectors, tape recorders,

etc. in Educational Establishments.

Wages £30.80 per 5-day/40-hour
week.

Apply to:
Engineering Services Manager,
Alperton Lane, Wembley,
Middlesex, HAQ 1DZ

Telephone 01-998 3456
[2970

ELECTRONICS ENGINEER

required for interesting development work on prototype circuit layouts, wiring, testing, and fault finding.
Experience of modern integrated circuits, especially digital, is essential.

The work is varied and working conditions are excellent in a modern laboratory. A good salary is offered
and there is a pension scheme with life assurance cover.

Apply in writing to
Managing Director/TM.,
L. OERTLING LTD,,

CRAY VALLEY WORKS, ST, MARY CRAY, ORPINGTON, KENT. BR5 2HA (2991

THE TAPE DUPLICATING CO.
(GREAT BRITAIN) LIMITED

a subsidiary of METROSOUND

Manufacturers of pre-recorded musi-
cassettes and eight-track cartridges,
requires at its Waltham Abbey, Essex,
plant, an Engineer with experience in
electronics and mechanical equipment
to control the maintenance of a wide
range of machinery involved in the
high speed duplication and assembly
of pre-recorded tapes.

Salary will be negotiable, commensu-
rate with age and experience, plus
fringe benefits.
Please write, giving personal details
and previous experience, to:-
Personnel Officer,
Metrosound Audio Products Limited,

Audio Works, Cartersfield Road,
Waltham Abbey, Essex, EN9 1IF.

[2907

X-RAY FIELD ENGINEERS

Our current expansion programme now calls for experienced electro-mechanical
engineers to support our existing field staff. They will become involved in a variety
of interesting activities covering the installation, service and maintenance of diag-
nostic medical x-ray equipment in hospitals.

Progressive opportunities exist in a number of our branches including London,
Cardiff, Birmingham, Ipswich, High Wycombe, Boreham wcod, South East England
and also overseas.

Applicants should be qualified to ONC or City & Guilds equivalent and previous
experience in any of the following—X-ray engineering, closed circuit television,
electronics or logic circuitry—would be a distinct advantage.

Good salaries and fringe benefits will be offered to the successful applicants and
a company car will be provided as soon as an acceptable stage of proficiency in our
preduct is reached.

For further details write or telephone, giving details of the area(s) in which you

are interested, to :
P. B. Blackmore,

GEC MEDICAL EQUIPMENT LTD.,
East Lane, Wembley, Middx. Tel: 01-904 1288. [2961

QUEEN ELIZABETH COLLEGE
(University of London)

ELECTRONICS
ENGINEER

required for the design, development
and maintenance of electronic equip-
ment.

Applicants will be expected to have
H.N.C. or equivalent qualification and
several years experience in both linear
and digital electronic circuits and
systems.

Salary scale (Grade 5 Technician),
£2,056—£2,416 including London
Weighting.
Application forms obtainable from Mr.
R. E. Webb, Electronics Unit, Queen
Elizabeth College, Campden Hill Road,
London W8 7AH.

[2973
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e, | | Component
LKB INSTRUMENTS LTD. Sales Englneer

reduires an additional engineer to be

resident in the South London, S.E. .

England area for field servicing of their Cal' pl'OVlded

Scientific and Technical instruments . . .
installed in Academic, Medical and In- Our outstanding success in the development and production
dustrial Laboratories. of advanced test and measurement instrumentation, has

The successful applicant will possess a enabled us to effect a degree of parallel diversification and
sound basic knowledge of modern to broach the rapid-growth area of the high-quality
electronics  and will preferably have component market.

some field experience, although this is ) . R

not essential, Consequently, we need a Sales Engineer of sufficient

The C o pEi calibre to sell our range of RF microwave and Opto
e ompany is nternationally re- H
nowned for the quality of its products electronic components to OEM users.

and offers excellent working condi- He’ll be covering just about onc quarter of the UK, making
:'c?";sm ;"C";ﬂ L"eﬂrarcl:l’j"ﬁ?gz o pe;‘:(')‘;: regular personal visits to major customers and promoting
e e Sy e both company and products through lectures, seminars, and
exhibitions. He will assist the Distributor Sales force by
Write for application form to: training and joint visits, and will himself attend training
The Service Manager, programmes in Europe and the USA.

EKB Istuiments Lanited; Aged between 25 and 35 with at least an HNC/HND in

:32 t:dt‘:h:g:i? R;::’e AT, Electronic Engineering, he should have RF, microwave,
is rogcon, e component or semi-conductor sales/marketing experience.

idad Previous involvement in technical sales to the TV and
Radio industry would also be ideal. His experience and
ability should make him a self starter capable of managing
”"""’ his area with minimum supervision.

We offer an excellent starting salary, a car, annual cash
bonuses and other worthwhile benefits. We will also assist
with removal expenses where it is necessary to re-locate.

Please ring Maureen Rowley, Personnel Administrator on
Slough 35621 for an application form.

HEWLETT PACKARD

§ FOREMOST
IN THE
UNITED
KINGDOM

’ IN CONSTANT TOUCH WITH
EVERY EMPLOYER OF
’ EXPERIENCED ELECTRONICS

ENGINEERS

Our professional placement
service is specialised, con-
fidential and completely
free

224 Bath Road, Slough, Bucks.

Phone us at any time or write
quoting WW106

SERVICE ENGINEER EXTRAORDINARY

We are seeking an unusual mixture to offer an exciting challenge, good prospects and pay. The service
engineer sought should have both digital and analogue experience, mechanical aptitude and if possible
knowledge of nuclear physics. He is to be based in the South East, responsible for after-sales service of
liquid scintillation equipment.
Please reply in confidence to :

MANAGING DIRECTOR
INTERTECHNIQUE LIMITED

‘ ELECTRONICS

APPOINTMENTS L TD
4 DRYDEN CHAMBERS,
119 OXFORD STREET.

LONDON. W1R 1PA. .
TEL: 01-434 1861 o

(" P 72727222 227

AAR AR A NANARERNANN

| R

COTTRELL HOUSE
§3-63 WEMBLEY HILL ROAD, WEMBLEY HAY 8BE

12990

Electronic/Technician
Engineer

é respon:ible position iskav?‘ilable vgithin the
= mall but expanding group of technicians engaed ANTARCTIC EXPEDITION
in the servicing and maintenance of a wide range

of modern electronic equipment including portable
radio, T.V., Cassette recorders, digital calculators,

WIRELESS OPERATOR MECHANICS

A working knowledge of the principles of
transistor and integrated circuits pertinent to the

above apparatus is required and qualifications to reqtllred for British stations in Antarctica.

HNC, HND, T.Eng, Final C & G or equivalent

is desirable. However, academic qualifications are Applicants, preferably single and aged 22-30, should have experience of maintain-
not essential and proven practical ability is re- : d f sS i i i i desirab!
garded as more important for this position where ing and operating B transmitters, receivers. Teleprinter experience desirable.
an active participation in the work is necessary. Salary from £1442 per annum, all found overseas. Low income tax. Bonus for

A salary in the region of £2,500 is envisaged satlsfac;tory service.

for this position coupled with excellent conditions . .
and benefits of the Company situated at Auden- Applications to:
shaw, near Manchester. -

British Antarctic Survey,

e Lo il Je) i B ngnam Sirees
JONES SEWING MACHINE CO. LTD. (01) 834’3687. )

Shepley Street, Audenshaw, Nr. Manchester
2957 5
[ [290

waanaLamericanradiohistonscom


www.americanradiohistory.com

APPOINTMENTS

all4

NEWCASTLE REGIONAL HOSPITAL BOARD

Regional Engineer’s Electronics Section

Applications are invited for the following newly created posts in this
increasingly important section of the Regional Engineer's Department.

| Main Grade Electronic Engineer

This post embraces electronic design/development work connected with
the hospital building programme, Technical evaluation of electro-medical
equipment, and calibration/maintenance of electronic installations, and
services in hospitals throughout the five Northern Counties of England.
The successful applicant will be expected to exercise initiative, whilst
working as a member of a team of Electronic Engineers.

A wide experience in the field of applied electronics is essential, preferably
including medical or clinical laboratory equipment, together with
administrative ability.

QUALIFICATIONS: Chartered Electronic Engineer, or Degree in Electronic
Engineering/Physical Electronics.

SALARY: According to age, qualifications and experience, will be
in the scale:
£1866 - £3760

Il Electronic Technical Assistants

Two posts, which will be based at Newcastle upon Tyne, will involve
electronic design and development work connected with the

hospital buildings programme, and participation in electronic maintenance/
calibration in hospitals.

Applicants must have wide experience in the practical applications of
electronics.

QUALIFICATIONS: Grade I. E.R.E, or HND/HNC in Electronic/Engineering
or Physical Electronics

SALARY: According to age, qualifications ‘and experience, will be
in the scale:
Technical Assistant Grade |—£2379 - £2892.

Applications, naming three referees, including details of age, present salary,
education, experience etc., and indicating which post applied for should be
addressed to the Secretary, Newcastle Regional Hospital Board, Benfield Road,

Newcastle upon Tyne, NE6 4PY by 31st August. P

Wireless World, September 1973

BOOKS

ELECTROSONIC LTD., GREENWICH

PRO JECT ENGINEER SALARY £1,800 — £2,200

A vacancy exists for a project engineer to work on lighting control projects. Some experience of systems
engineering and installation work together with an understanding of power distribution and switching
essential.
Electrosonic is a medium sized company specialising in world wide commercial lighting, audio and audio-
visual systems.
Candidates should preferabiy hold H.N.C. and be within the 25-35 age group.

Apply : ELECTROSONIC LTD.,

815 WOOLWICH ROAD, CHARLTON, LONDON SE7 8LT.
TELEPHONE : 01-855 1101

[3003

PRACTICAL
BOOKS

Worid Radio and TV Handbook 1973............ .. £300

Intergrated Circuit Pockethook, 282 pp... ... £2-65
Electronic Engineers Ref. Book, 1532 pp. lllus £71-90
Electronics Pocketbook, 314 pp. llus.......... £1-55
Foundations of Wireless and Electronics, 552 pp . £1-98
110 Intergrated Circ. Proj. for the Home Cons. ....... £1-35
110 Semiconductor Proj. for the Home Cons. 134 pp. £1-35
Intergrated Circuil Engineering, 406 pp. Mus......... £11-30
Intergrated Circuit Systems, 236 pp. lllus.... ........ £385
Aerials (P3) TV and FM Receiving Aerials, 12 pp. lllus.  95p
Loud kers and Loud: ker Cabinets, 120 pp..... 95p
Radio Valves, 134 pp. lllus....... =3 . 95p
Stereo Handbook, 150 pp. lllus. £1:40
Transistors in Logicai Circuits, 132 pp. lllus.. - 95p
Practical Oscilloscope Handbook, 118 pp. lilus £1-95
Principles of Feedback Design, 246 pp. lllus.. £1-35
Principles of Transistor Circuits, 318 pp. lllus £165
Ques. & Ans. on Electronics, 112 pp. lllus. 5p
Ques. & Ans. on Transistors, 96 pp. llfus. 5p

Radio & Electronic Laboratory Handbook, séa pp....: £4-95
Semiconductors: Baslc theory & devices, 272 pp. lllus. £2-85
. £

Simplified Modern Filter Design, 193 pp. llius... 2-95
Tel ications b 152 pp. illus. £1-35
Transistor Circuit Design Tables, 128 pp... . £2:85
Transistor Pocketbook, 312 pp. lllus.. ... . £1-55
Transistors for Technical Colleges, 210 pp. {llus. . £1-55
20 Solid state Projects for the home, 114 pp. Illus..... £1-10
Beginners Guide to Radio, 204 pp. Illus... . £1-10
Dictionary of Radio & TV, 380 pp. llus... . £195
Everyman's Wireless Book, 368 pp. Illus... . £1-85
FM Radio Serviclng Handbook 206 pp. [llus. £315

Guide to Broadcasting Statlons, 164 PR. 4. .- . . 85p
The Hi-fi and Taperecorder Handbook, 304 pp. (llus... £2-15
Introduction to Radar and Radar Technlques, 136 pp. 90p
Marine Radio Manual, 622 pp. Illus............... s

The Practical Aerial Handbook, 232 pp. Illus.
Practical Intergrated Circults, 144 pp. (llus.
Practical TV Circuits, 376 pp. Illus.........
Practical Wireless Circults, 192 pp. llus. .....
Practical Wireless Service Manual, 288 pp. Illus.
Principles of Aerial Design, 182 pp. Illus.
Principles of PAL Colour TV, 162 pp. lllus.
Principies of TV Englneering, 188 pp. Illus.
Ques. & Ans. on Audio, 104 pp. (lius.......

Ques. & Ans. on Colour TV, 108 pp. Illus... 15p
Radio and Audio Serv. Handbook, 284 pp. llius. i
Radio and Electronic Handbook, 156 pp. Hius. .. £1-35
Radio Valve and Transistor Data, 240 pp. lllus... 85p
Television Engi s ketb 304 pp. Illus. £1-55
Television Servicing Handbook, 358 pp. lllus. £3-95
' Wireless Servicing Manual, 302 pp. Illus......... 1-85

How to make Walkie Talkies for licensed opara(lon:.. 45p

Handbook of Trans. Equivalents & substitutes.. .. 50p
Handbook of Tested Transistor Circuits, 64 pp. 50p
Sound and.Loudspeaker Manual, 96 pp-..-- 55p

85p
Electronic Novelties for the Car Owner. . ... 60p
2nd Book of Trans. Equivalents & Substitutes 85p
High Fidelity Loudspeaker Enclosures. 50p
Radio Servicing for Amateurs......... 30p
Radio, T.V. and Electronics Data Book. 30p
Transistor Circuits for Radio Controlied Models 50p
Modern Transistor Circuits for Beginners. 50p
Manual of Transistor Audio Amplifiers. 50p
Practical Car Radio Handbook......... 40p
1-2-3-4 Servicing Stereo Amplifiers, 240 pp. llu £2:85
Transistor TV Servicing Guide, 128 pp. lllus.. £2:35
101 Ques. & Ans. about AM, FM. & SSB. llius. . £1-90
99 Ways to improve your S.W. listening, 144 pi £1-95
99 Electronic Projects, Illus...... £1-85
Radio Handbook, 960 pp. Illus.......... £7-95
Transistorlsed Radio Control for Models..... £2-65
Making and Using Electronic Oscillators, 128 p £215
Making and Repairing Transistor Radios, 128 p £1-15
ABC's of Hi-fi and Stereo. £1-40
ABC’s of Electrical Soldering £1-55
Car Radio Servicing Made Easy, £1-45

us
Electric Guitar Amplifier Handbook.
FM Multiplexing for Stereo..

Hi-fi Stereo Handbook.. . ...

Servicing Digital Devices......
Tape Recording Servicing Gui
Transistor Radio Servicing Made

WHEEL PUBLICATIONS (WWA)
41a Adelaide Grove, London W12 OJH.

Research Assistant/
Demonstrators

Applications are invited from good Honours Graduates for
posts of Research Assistant/Demonstrators for the fotiowing
project:—

Electronic multi-channel telemetry systems for
geophysical survey borehole probes

Application form and further particulars about these posts
may be obtained from the Chief Administrative Officer, Trent

Polytechnic, Burton Street. Nottingham NG1 4BU.
)

S TRENT

POLYTECHNIC

WWW-amerticanradiohistorv com

Foreign and Commonwealth

Office
has vacancies for

HAND MORSE
COMMUNICATORS

Candidates should produce evidence of
sound knowledge of radio and elec-
tronic theory eg MPT (PMG) Grade |
or C & G certificates.
Further particulars may be obtained
from:-

RECRUITMENT SECTION

COMMUNICATIONS DIVISION

FOREIGN & COMMONWEALTH OFFICE

HANSLOPE PARK, HANSLOPE,

MILTON KEYNES, MK19 7BH

300}
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BOOKS COURSES

North E
&l ESSENTIAL BOOKS! North East London

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES.
R. Waidron. Marconi series. The most comprehensive book - ™ »
on this subject ever written. Conveys sufficient understanding i
of principles and mathematical methods enabling the reader to e' rl ' a n l n ee rl n
solve. a wide range of problems. Embraces Basic Electromagnetic
Theory. The ‘Mathematics of Waveguide Theory. Transmission
Lines. Elementary Theory of Waveguides. Cavity Resonators. o o
Inhomogeneous and Anisotropic Waveguides. Over 500 pages (,Bark|ng PreCInCt)
Published at £11.50. Special offer to W.W. readers. £7.75
posifres; | - B Sc Electrical Engi i AA
PRINCIPLES OF ELECTRICITY AND MAGNETISM. A 5 E d i glneerlngv (CN )
comp?e(e course on Electricity and Magnetism for the student. with Honours options. 4-years sandwich
and i who wishes to improve L - - .
his knowledge of the subject. As recommended to technical HND Electrical & Electronic Englneerlng
colleges. universities and polytechnics. 532 pages. Hardback. with possibility of fer B
Fully illustrated. 4 massive reprints. Published at £4.50. Special p ty trans; to B Sc course.
offer while stocks last £2.75. p.p. 25p. 3-years sandwich.
PROBLEMS IN ELECTRONICS WITH SOLUTIONS. A . .
must for the student. technician and electronics engineer. CEl Part 2 1-year full time or 3-years part time
Contains 349 problems. answers and how they were arrived at. ) )
Includes all aspects of electronics, amplifiers. power supplies. Other part time courses include:-
computers. aerials, waveguides. transmission lines. 307 pages. . q Q .
Only 90p. p.p. 10p. HNC Electrical & Electronic Engineering
COSMIC RADIO WAVES. Start a new hobby — RADIO H e
ASTRONOMY. This big book of 444 pages is an ideat handbook EIeCt"cal Te(_:hnl_clans Part_s _2 and 3
for the beginner and established enthusiast. Numerous Telecommunlcatlon Technicians Part 3
photographs and iflustrations. Published by the Oxford . . Q
University Press. Price £2.50 p.p. 25p. c°I°ur T'v' ser‘"c'ng (evenlngs)
HOW TO MAKE WALKIE-TALKIE FOR LICENSED A g
OPERATION. Only 40p. p.p. 10p. Il the above courses are held at the Barking
THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT Precinct, Longbridge Rd., Dagenham.
HANDBOOK. Gives circuits data and illustrations, plus
valuable i_nforma(ion for British/USA receivers. transmitters, Further details may be obtained from The Ragistrar Ref: JS102
trans/receivers. With mndifications to sets and test equipment.
Latest impression £3.25 including postage. North East London Polytechnic, Forest Rd., London, E17 4JB
DIRECTORY OF GOVERNMENT SURPLUS WIRELESS Tel: 01-527 0933
EQUIPMENT DEALERS. Gives details of surpius wireless LB )
equipment stores and dealers including  addresses and 2978

equipment that they are likely to have available. A valuable
book only 40p. p.p. 10p.

NEW BOOKS. Publication date for these three titles
is Nov. 15th. Order now to avoid disappointment as
the first impression of each is expected to be a sell-out

MOBILE RAOIOTELEPHONE EQUIPMENT

HANOBOOK. Gives circuits data. and illustrations plus
some valuable modifications for commercial radio-

telephone equipment including PYE and other popular e
makes. £4 including postage 0 ec nl‘
HOW TO MAKE 2 & 4 METRE CONVERTERS

FOR AMATEUR USE. 50p. p.p. 10p. AOVANCEO
BOOK OF CRYSTAL SET OESIGNS. 35p. p.p. 5p.

e o D S

Microelectronics Centre
SUBSTITUTES. . adg. post ree. - Tane. encumis | | Short Practical Courses 1973/74
INVITED FOR THE ABOVE BOOKS FROM RADIO &

ELECTRONIC SHOPS AND BOOKSELLERS. These courses, which have . . . e -
HI-FI, PA.. GUITAR & OISCOTHEQUE AMPLIFIER » which have become well-known and popular in previous years, are being offered again.

OESIGN HANOBOOK. 75p post free.

HANDBOOK OF SATELLITES ANO SPACE VEHICLES. Integrated Circuit Technology
457 pages..An impressive book of 457 pages. Includes chapters . .

on communication in space. Published at £8.20. available at n“(:k FIlmS

£6.50. post free. Hybrid Micro-electronics

GERALD MYERS (W.W.) Bipolar and MOS Circuits

18 SP:-AE:;ESSE::;YagI_REETr Write now for full details and application form to Mrs. D. P. Linnell, Ref WW/9, Middlesex Polytechnic, Q ay,
. Enfield, Middlesex EN3 4SF or phone 01-804 8131. 22

Bookseller & Publisher
NEW SHOWROOM & TRAQE COUNTER OPEN AT

8 HARTLEYS YARD,

OFF TOWN STREET, _

ARMLEY, LEEOS 12. (near White Horss Inm) CALLERS WELCOME.
APPTS CONT. ARTICLES FOR SALE
E N G I N E E R TF144G Sig. gen. BSkHz 25MHz in 8
TRAIN FOR succEss . Fro:'jn‘£12 (lzz?versa'gmco?:dm?nl to I£b22 in ez%e(li[‘e‘v;t
condition H z ysta cal ator
to service Fleld telephones compfﬂe in c':arrymg case
ELECTRON'C ORGANS £2.50(50p). pair for £4.50(75p); Sig. gen. type
I 12/2° 35kHz-18.3MHz in 8 bands, AM-FM-CW,
B & o AUDIO and C T V is'leo:ig dlsalb ;“nbullltj clr\trstal 'cahbrator atz%gOsz)l
1 modulatio equencies
Studydat hc\:/me Eor a progressive post ™ }'aoes arrf?tnﬁerts 2xECCE3, "%Egl&(z)s? 20uV ijp
- or wa smo3omop P or in case
in Radio, TV & Electronics. Expert tui e work is interesting and varied, a with 7xd” | speaker o & = non standacy " Sase
tion for C & G (Telecoms Techn’s Cert Company vehicle is provided and there gs 30£1.10 up to 200 miles, £1.30 over); Isotobe
and Radio Amateurs’) RTEB, etc. Many are vacancies in Birmingham and s‘?{ﬁeopé"?t\? ;\HTs s”"”!! ntypﬁew53ZD( P';?wg:f
5 H H ' | sorted resistors in bulk: 500 £1.10(1Sp); 20.000
non-exam courses including Colour TV Manchester £27.50(£1.20); 100.000 £88(£2); Computer panels:
Servicing, Numerical Control and Com- Telephone or write to: It 5229400 seibs £13.20(ET): Hiah, quality
. . " * anels 0 v +
puters. Also self-build kit courses-valve W. Swan, Jar. or Mr. D. C. Kay, 1.000 £82(ED). 7it Bar;a)mlparce?; contain hupn)-
and transistor. SWAN’S, gqeg%(%loR)s SCSISb )étatls.gfisws;«utches panels, etc.
3 o P): itto
Write for FREE prospectus and find out S0 el S LR L GREENWELD ELECTRONICS (Wa), 24 Goodhart
1 0 ic n op a O ri
how ICS can help you in your career. [2959 Broadway, SE8. Tel: 01-692 2009. (3007
ICS, (Dept 734 T) Intertext House,
London SWS8. {3000
e DACOREERWWIRE ATt Electrolvtic capacitors MFD/V 2,000/50, 2,500/50,
10-14 £1-27  on 5.000/50, 10,000/50. 12,500/50, 50p each post
15-19 £1-27 72p paid. 5,000/70 412”7 x 2!z 6Dp.
ADIO AMATEURS COURSE—Tuesdays 7 to 9 %g:g; ﬁ:“ 75p Subminiature plug in Crystals for Radio Control
pm. Tutor Mr. C. Duckling, two terms, begins 3034 |.3§ 83p 26.985 MHz and 27.025 MHz 70p each.
25th September, 1973. Fee £3 for City and Guilds 3540 B ;:: INCLUDE 10% V.A.T.
Radio Amateurs’ Examination. Class to be held al Please add 10% to all above prices o cover V.A.T. ELEKON ENTERPRISES,
St. Paul’s Centre. School Lane, Addlestone, Surrey. The above prices cover P, & P. In U.K. Supplied by 224a St. Paul’s Road. Highbury Cornap, London
Details of syllabus from Arca Principal, Chertsey & INDUSTRIAL SUPPLIES ' Ni1. T )'01 359 4224, '
Egham I.F.E., O:d Council Offices, Guiidford Street. 102 Parrswood Road, Withington, Manchester 20 RS ) . [3010
Chertsey, Su"-cy 2916 Tel..06|-22l-3553 85
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ARTICLES FOR SALE =

- For££’s more

 profit
just look at these prices!

Big Savings on ) Goods

Valves | Type Price Type Price Type Price Type Price Type Price
Goods PY 88 25.5p AF 139 37 BC 158 s BF 258 40p IN 60 4p

Type Price ‘ PY 500A S4p AF 178 ah BC ,§9 12p BF 337 28p OA 202 7ip

oY 87 Z4p PY 800 24.5p AF 180 40p BC 173 18p BFY 50 22p oc 7( I5p

DY 802 4p | Pc00 22.5p AF 181 40p BC 1788 20p BF¥ 52 20p oc n2 I5p

EB 91 14.5p Semi-Conductors AF 239 45p BC 182L 12p BSY 52 25p BU 105/02 £1.70

ECC 82 25.5p l AC 27 15p BA 145 14p BC 183L 12p g:; :%g 'I;P }‘Szgo'”m £2.00

EF 80 27p AC 128 12p BC 107 10p BC 214L 15p p 88 £1.70

EF 183 31.5p AC 141K 30p BC 108B 9 BD 124 70p E. 1122 30p R20108 £1.70

EF 184 31.5p AC 142K 30p BC 109 1p BD 131 45p | - —

EH 90 28.5p AC I5] 20p BC 113 22p BF 15 0p | $”T RECTIFIER TRAY ASGSEF:IB#[EST

PCC 89 34p AC 154 18p BC 116 22p BF 160 200 | Type oods Price

PCC 189 35.5p AC 155 16p BC 117 20p EF 167 19p ITH Decca Col. £4.25

PCF 80 29p AC 156 19p BC 1258 18p BF 473 20p 2T @ 1400 + 950 Mk Il £1.75

PCF 86 35.5p AC 176 19p BC 132 25p BF 178 35p 2TAK 1500 5 Stick £1.90

PCF 80i 39p AC 187 17p B8C 135 20p BF 179 40p 2DAF 1500 3 Stick £1.70

PCF 802 35p AC 187K 20p BC 137 25p BF 180 30p ‘ 2HD 950 3 Stick M £1.65

PCL 82 34p AC 188K 20p BC 138 40p BF 18} 30p TCQ Pye/Ekco £3.35

PCL 84 28.5p AD 142 45p BC 142 26p BF (84 2lp 12 MONTHS GUARANTEE

PCL 85 32.5p AD 149 37p BC 143 30p BF 185 2ip

PCL 86 32.5p AD 16l 34p BC I47A 8p BF 194 8p —

PFL 200 445p | AD 162 34p BC 147B 8p BF 195 15p COLOUR TUBES )

PL 36 49p |  AF |14 22p BC 148 8p BF 196 20p Type Goods Price

PL 84 22p AF 115 20p BC 149 12p BF 197 17p 19" A49/191 X C.C.R,T. £38.70

PL 504 Flp AF 116 20p BC i53 20p BF mg %;p [ 20" 510DJB22 C.C.R.T. £39.80

PL 508 53.5p AF 117 22p BC 154 20p BF 21 p

PL 509 86p | AF I8 4p BC 157 10p BF 224 /p | L EUCOVACUARANNEED,

Valves packed individually subject to
settlement Discount 59 of “Goods" content
7 days and 29, monthly.

New Price List from 28th April 1973

Combined Precision Components (Preston) Ltd.
194-200 North Road, Preston PRI |YP

Telephone 55034 Telex No. 67129
“AGENTS FOR TOSHIBA”

o - [

PRICES SUBJECT TO 10% VAT 83

EDDYSTONE V.H.F. & U.H.F. COMMUNICA.-
TIONS RECEIVER TYPE 770R. 19 mc/s to
165 mc/s C.W, AM. N.E.M. F.M. Mains, in
as new condition, £95. carr. £3. 770U 150
mc/s to 500 mc/s F.M. or A.M., Mains, in as
new condition, £95. carr. £3. RACAL UNI-
VERSAL COUNTER/TIMER SAS550 (CT488).
8 digit inline readout, £85. carr. £3. AVO
MODEL 3 VALVE TESTER in wooden Transit

INTRODUCING OUR NEW
AUDIO COMPRESSOR

High quality kit or assembled and tested ready to use.

SEND FOR DETAILS
ARTRIDGE

Tliampus elecironin

Add 10% VAT to prices. All Brand New & =
Money Back Guaranteed. . <

DIGITAL INDICATORS 7 seg. OP 5v Filament
type & socket £1.45. LED TYPE {" 0-3 OP 14 pin
DI £2.49. 44 £2.29 ea 6+ £2.19 ea 10+

£2.15 ea. 4 DIGIT LED OIL/magnifier £11.

LIGHT EMITTING D10DES & data " DIA

tvpe & panel cip RED 33p. GREEN 73p.TIL209
ELECTRON'CS DIA red 25p. INFRA RED £1.10. Dpto Case, £17:80. carr. .£2.50p. INDIVIDUAL
isolater £2. TGS308 Gas/smoke detzctor £1.69. POCKET DOSIMETERS. Latest Government

ULTRASDNIC TRANSDUCERS £2.
INTEGRATED CIRCUITS with data if req.

ic digital cloch

Release Type 2A and 3, 11,000 available in-
dividually wrapped in boxes of 50. Also 300
Charging Units No 1 for above Dosimeters,
individually boxed, both are absolutely Brand

23-25, Hart Road, Benfleet, Essex SS7 3PB.
PHONE (STD 03745) 3256

ALSO . .
Pre-Amps * V.E. Mixers MDSILS! chig. 28 gin. 4 or 6 digit. 12 or 24 hr at fick of switch, Chip with DIL New, supplied one box of 50 Dosimeters with
Auto-Fades * V.V. Monitors sacket £13. PCB £1.89 KITS. & digit £21.49. 6 digit £25. IC LITESWITCH one Charger £14, p/p. £1. 25 and one Char-
C U 11-20v 4D ma relay/TTL drive. Photo amp/trigger/driver B7p ea. 10+ 77p ea. ger ‘9, P/P £1. Singly sop’ p/p |0p. Char-

* Power Packs
* Control Panels

Audio-Monitors
Slider Faders

Photo amp only 39p. IC DIGITAL VOLTMETER £12. DVM VP MPX £6. Data
hooklet 39p. 741 DIL 8 pin 28p. 709 18p. dil 29p. 710 33p. 748 29p.
REGULATORS 1:A 5 to 20v £1.49. 723 57p. 555 TIMER B3p. ZN414

gers £2.50, p/p 25p. Probable cost of one
Dosimeter £10. Larger quantities by quota-

Drivers * Cabinets RECEIVER Ferranti £1.19. Dual Pre amp £1.67. 35W AF AMP £1.24.STEREQ Eon,
“CUSTOM BUILT SYSTEMS " DECOOER IC FOR FM TUNERS MC1310P £2.69. KIT £3.45. MARCON! SIGNAL GENERATOR TYPE
BRAND NEW TF867 15KHz-30MHz. £78, carr. £3.

100+ LESS (0%

JOHNS RADIO

You may purchase by
e with Barcl

{4 Y

or Access cards

2969

WANTED

PLUGS AND SOCKETS

Plessey/Painton Mk. 1V,
Mk. VI, Mk. Vil
UK-AN Multicon

H.D. Multicon
159 Series

Send lists to:
J. SALLIS,
Oatlands Farm, Brighton Road,
Shermanbury, Horsham, Sussex.

Tel: 710-515.
[2972

- G0 TT

Gates 7400/1/2/3/4/6/10/20/30/40/50 etc 14p ea. 7413 27p. 7441 73p.
7447 99p. 7470. 7472 28p. 7473 7474 3Bp. 7475 60p. 7476 32p. 7490 59p.
7492 67p. 7480 69p. 7483 £1.10. 7486 37p. 7493 73p. 7494 83p. 7495 B3p.
7495 89p. 74121 45p. 74141 99p 74190/91/92/93 £2.39. 74196 £1.59.
€ MOS logic in new lists. DIL PLUGS/IC case 10mm high 16 pin 35p.

DIL SOCKETS lowhigh profile 8/14/36 pin 13p 100.-10p ea. SEMICON-
OUCTORS 25— less 10% ZENERS. BZYBB 400 mW 7p, IN40D1 3}p. IN914 3p.
50v 1A Bridge 23p. 2N3055 40p. BC107 Bp. BC108 8p. BC109 Bp. BC147/8/9
10p. BC167/8’3 13p. BC177/8’9 ¥5p_BC182/3/4 100, BC212/3/4 110 BLYTNT?
13p. BO131/2 55p. BFY50/51/52 13p. TIS43 UJT 24p. 2N706 11p. 2N2369
12p. 2N2926 og Bp. 2N3053 17p. 2N3055 40p. 2N3614 55p. 2N3702/3:4
6/6/7/8/9/10/11 Al 9p. FETS 2N3819 27p. 2N3823 29p. 2N3866 UHF 69p.
SCR's 400v 1A 23p. 4A S5p. TRANSFORMERS }A B & 12v £1. CAPACITORS
25v 10. 50, 100 ul 5p ea. 50+ 4p ea. 22pf to 0.1uf 3p. RESISTORS jW 5%
13p ea. PRESETS 5p. CARBON POTS 12p ea. Ouai 40p. Switch + 12p.

All OIN plugs 13p. sockets 9p. Vero at normal price. DALO PCB resist marking
pen 69p. Copper board 12" x 6~ SRBP 40p. FeCetch PAK 19p.All Antexirons at RRP.

PLUORIESCRENT
REGEHPS12vord 209

8 WATT with diffuser, o/off switch. Fully buitt 13" long. TRID and CODAR
communications and Hi Fi retailers. ELECTRONIC ORGANS imported. luil
facilities frem £67. ELECTRONIC CAR IGNITION KIT PW capacitor type £6.67.
VAT cistomers MUST ADD 10% {.1,) to above nrices

FREE CATALIST S.AE. OATA SHEETS 8p ea. SA.E.. P&P 8p CWO to

PD BOX 29, BRACKNELL, BERKS.

424 BRADFORD ROAD, BATLEY, YORKS.
Tei : Batiey 7732
[35

[ NEW FROM ELBON .

L.E.D.’S (Red Emutting) ideally suited for panel indicators
Price only: 33p each or £2-50 lor 10

Light SENSITIVE SWITCHES

Two types available giving wide operating voltages:
LITE-C2 11V-20V working - £1 each -£8-50 for 10
LITE-IC3 20V-30V working -~ £1 each - £8-50 for 10

Applications include: Reiay, Triac or Logic Drive.
automatic light switching and door control, beam /break
detection — burglar alarm. batch counting and code reading

BARGAIN PACK!
2 LITE-IC2, 2 LITE-IC3 and 5 LED's ail for £5-00

ALL PRICES INCLUDE VAT, PACKING AND CARRIAGE

Please send C.W.0. to:

LITE-IC, ELBON,

SUMMERFIELD, THE CRESCENT, WEST WITTERING, SUSSEX
K
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TERM3 C.W.0.P. & P.

ELEGTR0N|C SUPPL|E 8p. Orders above £2 post

free. Di ts available.
P.0. BOX 216 London, N.WZ 7RH ,l:er:de qf:mm:w}i:::xsep

BC107 ‘10 0C45 12 ME8002

BC107B ‘12 0Cil ‘12 ME6101 -15
BC108 10 MAS003 35 ME6102 17
BCLO8A 11 ME0401 -20 MEB8001 15
BC108B 11 ME0402 -21 MEB8002 18
BC108C 14 ME0404 15 MEB8003 ‘10
BCL09 10 MEQ404-1 15 ME9003 10
BC109B 14 ME0404-2 -17 MP8111 -35
BC109C ME0411 19 MP8112 -46

15 .
ADD 0% V.A.T.

SITUATIONS VACANT

EVELOPMENT ENGINEER. Circa £3,000. A

large and successful retail company require a
Development Engineer. He will be responsible for the
technical standards of a group of products, bought
from both home and abroad, including Hi-Fi, Rad.o,
T.V. and Tape Recorders. The work will entail tech-
nical negotiations with manufacturers concerning
quality and types of components used and, or, should
be déveloped. Electronic technical problem solving
ability and practical knowledge is essential,  Appli-
cants should have appropriate qualifications and, as
important, relevant experience with a major manu-
facturer in the electronics/components industry.
Location: Head Office in North London. Salary to be
negotiated around £3,000 p.a. though this could be
exceeded for a particularly qualified man: othcr
conditions of work including holidays and pension
scheme are excellent. Brief replies stating qualifica-
tions, experience and current salary to Box No.
WW 2937,

RADE 3 AUDIO TECHNICIAN with knowledge

of modern electronics and mcechanical systems
associated with audio equipment required for
Language Centre, UNIVERSITY OF KENT, The
salary scale is £1,539-£1,794 p.a. Further particulars
and ~ application forms from Director, Language
Centre, Cornwallis Building, The University, Cantut-
bury, Kent, quoting reference T73/9. Closing date
for completed applications—10 September 1973.

[2941

ROYAL POSTGRADUATE MEDICAL SCHOOL.
Young Engineer with wide range of practical
interests Tequired to work on projects applymg.glcc-
tronic and other engineering techniques to medicine.
Qualifications C & G or ONC. Starting salary in
range £1,473-£1.896 per annum according to qualfi-
cations and experience. 5-duy week. Applications to
the Secrctary, Royal Postgraduate Medical School.
Hammersmith Hospital, DuCane Roaa, London
W12 OHS, quoting reference 8/104/WW. [2935
-SERVICE ENGINEER. An expanding International
company has vacancies for Service Engincers to
install and maintain photocopying machines in_ the
London postal district. Applicants should have
clectrical /mechanical experience  with the ability to
work on own initiative. After full training they will
join our highly skilled force of field cngincers with
own arca. Excellent promotion prospects, good salary,
expenses, car allowance and fringe benefits. Tel.: Mr.
Howkins on 01-828 4300. Nashua Copycat Limited,
Greycoat Place, London, SWIP 1SF. [29_31
SERV(CE Engincer for Audio Visual Aids equip-
ment, particularly 16mm projectors. _ Burgess
Lane & Co. Ltd.,, Thornton Works. Thornton
Avenue. Chiswick, London, W.4. 994 5752. [2850
1-F1 AUDIO ENGINEERS. We require experi-
enced Junior and Seniors and will pay top rates

to get them. Tell us about your abilities. 01-437 46017{§

UN[VERS[TY HOSPITAL OF SOUTH MAN-
CHESTER. CHRISTIE HOSPITAL AND HOLT
RADIUM INSTITUTE. MANCHESTER M20 9BX.
REGIONAL PHYSICS DEPARTMENT. ELEC-
TRONICS TECHNICIAN. There is a vacancy in the
Physics Dzpartment based at the above hospital, for
an ELECTRONICS TECHNICIAN Grade Iil. Salary
sca'e £1,692 with 7 increments to £2,076. Phase Il
increase being negotiated. Minimum aqualification
ONC or equivalent with 3 years subssquent experience
essential. The department is responsible for a wide
range of equipment in this and other hospitals in
the Region. and the applicant wi'l form part of a
team involved in maintenance and repair of existing
equipment and in the production of prototyps cquip-
ment. Application forms from the Hospital Secretary
quoting reference 73/58 returnable as soon as pos-
sible. 2911

SITUATIONS WANTED

DAPTABLE  instaliation and maintenance

engineer, 39, returning UK in mid-September
from navigational aid work requires post as Field
or Bench Service Engineer, preferably in South
West. Experienced in audio, RF, and pulse work,
also mechanically competent. Box WW 2983.

ARTIGLES,FOR SALE

ARVAK ELECTRONICS. 3-channel sound-light

converters, from £18. Strobes, £25. Rainbow
Strobes, £132.—12A Bruce Grove, N17 6RA. 01-808
9096.. 123

DVANCE IMHz Timer Counter Type TC 2A;

£42. Ekco Timer Counter, Type MS5024; £28.
Solartron LM 903 A.C. Voltmeter; £12. I.C.L. Power
Supply adjustable between 4.5 & 8 Volts and with
twin meters; £16. Sharp pocket calculator Type 811A
with memory & 16 digit capacity, c/w charger; £68.
Griffin & George Optical Spectrometer; £45. Hewlett
Packard Series 3900 six spesd tape loop unit; £75.
Raymond ffoulkes, Mead Cottage, Bletchingley,
Surrey. Godstone 3106. (2988
BUILD IT in a DEWBOX quality plastic cabinet

2 in. x 2% in, x any length. D.E.W. Ltd. (W),
Ringwood Rd., Fernwood, Dorset. S.A.E. for leaflet.
Write now—Right now. [76

ROADCAST CAMERA CHANNEL-—Marconi Mk.
- 1IT working order. Also, CCTV Monitor 2lin.
625 Line £10: several U/S vidicon cameras, from £1-
Pye VDA £3; window generator, waveform monitor,
EMI Stab amp. Wanted CCV type 2106/Z, EMI
control panel 215, Mk. IV camera cable. Phone Mr.
Summers. Cainsborough 2802/3940. 12913

ECONO MISE ON
SEMICONDUCTORS

All Prices include VAT
1+

104 254
LED red Hewlett Packard 32 30 28
709C Op Amp 8 or 14 pin DIL 32 30 28
723C Regulator 14 pin DIL 70 65 62
741C Op Amp 8 pin DIL 34 32 30
748C Op Amp 8 pin DIL 37 35 33
8C 107 108 109 8 7.5 7
7400 02 03 17 7413 27 7474 38
7404 05 18 7441 90 ' 47
7410 20 30 17 7473 4. 7490 92 93 75
8Ct10aC 9 8C212 " IN4002
BC177 13 B8C214 1" IN4004 7
BC178 13 BF244B 27 IN4148 5
8C182 10 2N3055 47 BZY88C—
BC184 10 IN914 5 3V3-15V 10

TAD 100 Radio IC + IF Filter and Data £1-60p.
5% 1/3W High stability Carbon film resistors 10-1M
E12 values 1p eac. 10 mixed 9p. 10 same 8p.
P. & P. 5p. (UK). Return of Post Service. All goods new
full spec. devices. All linear IC's include Data.
10% Discount where priced not given. SAE enquiries.

SILICON SEMICONDUCTOR
SERVICES

41D table Roau, ton, Luton, LU1 4AL
(2684

ONSTRUCTION AIDS—Screws, nuts, spacers etc.,
in small quantities. Aluminium panels punched to
spec. or plain sheet supplied. Fascia panels etched
afuminium to individual requirements. Printed circuit
boards—musters, negatives and board, one-off or
smail numbers. Send 6p for list. Ramar Constructor
Services, 29 Shelbourne Road, Stratford on Avon,
warwks. 128
OLOUR, UHF and TV SPARES. Colour and
UHF lists available on rcquest. New Philips G6
single standard convergence panels complete, incl.
16 controls, coils, P.B. switches, leads, e¢tc. and
circuit data £3.75, or with yoke £5.00, P/P 30p. New
Colour Scan Coils, Mullard or Plessey plus con-
vergence yoke and blue lateral, £10.00, P/P 40.
Mullard ATI1025/05 Convergence Yoke, £2.50, P/P
25p. Mullard or Plessey Blue Laterals, £1.25, P/P
10p. BRC 3000 type Scan Coils, £4.00, P/P 40p.
Delay Lines DL20, £3.50, DLIE, DLI, £1.50, P/P
25p. Lum. Delay Lines, 50p, P/P 15p. EHT Colour
Quadrupler for Bush Murphy CTV 25 111/174 series,
£8.25, P/P 25p. EHT Colour Tripler ITT TH25/1TH
suitable most sets, £2.00, P/P 25p. KB CVCIl Dual
Stand. convergence panels complete incl. 22 controls,
£3.75, P/P 35p. CRI1 Base Panel, £1.75, P/P 15p.
Makers Colour surplus/salvaged Philips G8 panels
part complete: Decoder incl. 1/C, £2.50, IF incl.
5 modules, £2.50, T. Base, £1.00, P/P 25p. CRT
base, 75p, P/P 15p. GEC 2040 pancls, Decoder,
£3.50, T. Base, £1.00, RGB and Sound, £1.00, P/P
25p. Pyc CT70 Colour LOPT assembly incl. EHT
output and Focus Control, £3.50, P/P 35p. B9D
valve bases 10p, P/P 6p. VARICAP TUNERS. UHF
ELC 1043 NEW, £4.50, Philips VHF for Band 1 and
3, £2.85 incl. data. Salvaged VHF and UHF Varicap
tuners, £1.50, P/P 25p. UHF TUNERS NEW, Tran-
sistorised, £2.85 or incl. slow motion drive, £3.85.
4 position and 6 pos. push-button transistd., £4.95.
UHF/VHF basic integrated tuners, £3.25, Cyldon
UHF valve tuners, £1.50. All tuners P/P  30p.
Transistd. UHF/VHF IF pahels salvaged, £2.50 P/P
25p. MURPHY 600/700 series complete UHF Con-
version Kits incl. tuner, drive assy., 625 IF amplifier,
7 valves, accessories housed in cabinet nlinth assembly.
£7.50 P/P 50p. SOBELL/GEC 405/625 Dual standard
switchable IF ampl.fier and output chassis incl. cct..
£1.50 P/P 35p. THORN 850 Dual standard time
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier
panel incl. cet., £1.00 P/P 30p. VHF turret tuners
AT7650 incl. valves for K.B. Featherlight, Philips
19TG170, GEC 2010, etc., £2.50. PYE miniature in-
cremental for 110 to 830, Pam and Invicta. £1.95.
A.B miniature with UHF injection suitable K.B.
Baird, Ferguson, 75p. New fireball tuners Ferguson.
HMYV, Marconi, £1.90 P/P all tuners 30p. Large
selection LOPTs, Scan Coils. FOPTs available for
most popular makes. PYE/LABGEAR transistd. Mast-
head UHF Booster, £5.75, Power Unit, £4.65 P/P
30p or Setback battery opverated UHF Booster, £4.65
P/P 30p. MANOR SUPPLIES. 172 WEST END
LANE. LONDON. N.W.6 (No. 28, 59, 159 Buses or
W. Hampstead Bakerloo and Brit. Rail). MAIL
ORDER: 64 GOLDERS MANOR DRIVE, LONDON.
N W1 Tel 01-794 8751
IGITAL voltmeter chassis 0-1 V. 1/p. with
manual complete working order using TTL
etc., £19.50. Sperry Gyroscope Compass Type CLI1A
and" CL2 (Marine) complete with detectors in work-
ing condition with circuits and details. 100Ua meters
3 inch circular ex-ministry 4 for £1.00. 0-8 Amp
AC/DC meters 6 inch circular 75p each. Barometric
Altimeters MK19B Kelvin Hughes £15.00 each. Rate
of Climb and descent indicators Kelvin Hughes
MK3P £2.00. Sperry artificial Horizon 115V 400Hz
3ph. MK3C £5.00. Smith’s Resol ers type ACP 200
26V/11.8V ex-equipment but long leaded in good
condition with mounting plate £2.50. Redifon flight
simulation ¢/2 compass pilot indicator type A
269/1113 £15.00. Redifon Artificial Horizon type
A35/1713 £10.00. Dh Link Tring Equipment:
CL1A Compass simulator £10.00, parts also avail-
able. CL2 Master indicator £2.50. ‘M’ type differ-
ential Servo Unit for master indicator £3.00. Kelvin
““Link” Altimeters type KB 578/01 £8.00. Altitude
Servo unit £5.00. Airspeed Indicator 60-600 KTS
:5.00. Aispeed Servo uait £5.00. Air temp Indica-
‘or £1.50. Ambient temp indicator £1.50. Tempera-
‘ure Servo Unit £3.00. For further information
S.A.E. 109 Bishops Court. Trumpington, Cambridge.
Tel: Trumpington 3454. [2986
FOR SALE. Telequipment Laboratory Oscilloscope.
Timebase TDS51: Comprehensive triggering and
variable sweep delay, 500mV/cm BW 507 MHz. Y
amp 1 Type G—Differential, DC-10M (500K at 2mV/
cm): Y amp 2 Type J—Single 1P, DC-25M (5Hz-100K
at ImV/cm). Unused since recent manufacturer’s
szrvice and recalibration. £150. Aliotorope Limited,
77 Wardour Street, London W.1. 01-437 1892. Ref
C.E G wwwaw-amekcanradiohistons=ecom—iaie

MULLARD FERRITE BAR MAGNETS

100 for £1.25 p.p 16p

MULLARD FERRITE CORES

LA3 100 to S00 kHz, SOp
LA4 10 to 30 kHz, 7Sp

LA2 100 3 to 200 kHz, 50p

Please include 10% V.A.T. MAIL ORDER ONLY
XEROZA RADIO,

1 East Street, Blshops Tawton, Devon.
{3012

GEC METAL-CONE SPKR with/without cabinet,
presence unit. 01-883 0748, [2938
cWLETT PACKARD 50, MHZ Counter Model
5326C, current in 1973 catalogue, used twice,

g’)lélzl condition, with handbook. £285. Box WW

982.

LARGE quantity test equipment receivers trans-
ceivers, meters, various P.S.U.'s; over 1,000

items for immediate disposal. S.A.E., plus 25p, re-
funded on purchase over £2.00. F.J.C., Coinemill,
Alvington, Glos. 12881
ADDERS 8ft. 10in. closed—22ft. 6in. extended
£15.64, delivered. Home Sales Ladder Centre,
Haldane (Nortn), Halesfie.d (1), Telford, Shropshire.
Tel. 0952 586644. 122
LIVETTI P203 PROGRAMMA—OFFICE COM-
rUITER{TYrEWRIILER, four years oid. Reguiarly
maintained by manufacturers, now surp.us to require-
ment. Excellent condition. Reasonable offers to:
Smriey Herridge, Miidenhall (6038) 713631. [2922
OSQILLUSVOA—E TELEQUIrMENT type D52, dual
trace. Like new, £85 o.n.o. Mr. Harris, 1 Clacton
Road, London NI7 6UG. Tel. 01-808 3655. {2921
PA_UMBICON 1V camera tubes type 55875 brand
new, K.ystrons type VA-222A, K366A, KY366AU,
Ky3eeCDU, KY366BU, Pye Westminster radio-
telephone type W25FM Jow band £100. Philips colour
monitor type EL3560, suitabie for spares, any offers.
Colour monitor decoder units by leading British
maker. Designed to BBC standards, units consist of
chrominance module, P.A L. filter and delay module,
luminance modu.e and encoded video input module.
All units brand new and complete inc.uding edge
connectors and service manual, £30. Also complete
PAL/NTISC switchable decoder by same maker built
in a 19in. Isep rack with power unit and sync.
separator, £75. Philips monitor decoder panels Type
EL6818/5[_)F PAL £20; NTSC £15. Advance stabilised
power units type PMS53,0-15 volt at 10 amp. Brand
new £35. Savage 60) watt audio amp. contains 12 x
KT88’s, no details. Offers, B. Bamber, 20 Wellington
Street, Littleport, Cambs. Te.. 0353 860363. 12904
PRINTED CIRCUIT BOARD large supplies of
glass fibre available. 1/16 in single sided one
ounce copper 2p per 3 sq. inches (under 1 ft). 75p
per sq. ft. (over 1 ft). 1/16 in double sided one
ounce copper Ip per sq. inch (under 1 ft). £1 per
sq. ft. (over 1 ft). Please add 10p per sq. foot postage
and packing. We can cut to your size at 1p per cut.
Solid State Lighting, (Dept. WW), 47 Hercules Rd.,
Norwich NOR 66M. 116
Articles For Sale—Continued
PRINTED Circuit Board in 6 widths: 2 in., 2} in.,
: 3in., 3} in., 4 in. and 5 in. x any length; 1/16
in. single-sided fibreglass, 2p per 3 sq. in. Double-
sided Ip per sq. in. P & Sp per order. SAE
quotations for other sizes and quantity discounts.—
J. Knopp, 11 Connaught Gardens, Braintree, Essex,
CM7 6LY. Tel. Braintree 25254. [15
RF Heaters for sale. One EMI 3KW RF output
3 phase supply. One Radyne 1KW complete
with leads and work coils for valve and CRT work.
Offers to Mariner Radar Ltd., “Bridleway’’, Camps
Hecath, Lowestoft, Suffolk. [2971
COPES. Very special offer. All serviced by
Telequipment, and in perfect condition. S43 single

beam 15 Mec. bandwidth, £70. D43 double beam
15 Mc. bandwidth, £90. Phone 01-886 9666. [2943
ELEVISION VALVES, any 10—80p; 50—£3

ECC82, EY86/7, DY86/7, ECL80, EF80, EF8S,
EF183, EFI184, PCC84, PCC89, PCCI189, PC97,
PC88/86, PCF80, PCF86, PCL82/84/85, PL36/504,
PY800/801. ELECTRONIC MAILORDER LTD.,
Ramsbottom, Bury, Lancs. 12944
TELEPRINTER Terminal Unit Type CV-89A/URA-

8A, £45. Companion unit to above CM-22A/
URA-8A Comparator, £15. Also matching MT-719/
URA-8A Rack, £3. T.D.M.S. Unit Type 5AB. As
new £8. Creed 7B/N4 Teleprinter in excellent condi-
tion. Mains motor £25. Morris, 3 Astley Road,
Bradshaw. Nr. Bolton, Lancs. 12933

RANSISTORS AND VALVES. All new and

tested: 2N3711 7.5p each, £6 per 100 (National
Semiconductors). 2D21, 6AU6; 25p. 6AS6, 12AV7,
12BH7; 30p. 6SN7GT. 12BE6, CV6, UR3C; 35p.
R17; 45p. E180F. 225DV: 75p. EL37; £1.10. t1E3,
El1231, U19; £3.75. KRN2A; £4. CV85: £6. Also
new but store-soiled, tested: EF36, EF39, UR3C,
12BH7, 6BE6, R17, 3524, OZ4, 6K7G, EF50; 20p.
KLL32, KT33C, TDDI3C, 6BWé6, 6K7GT, 12AHS;
30p. Many more. Enquiries welcomed. Lists S.A.E.
please. R.F., “Down Barton”, Woodham Road,
WOKING, Surrey (Mail crder only). Postage 15p.

[2970

VACUUM is our speciality. New and second-hand
rotary pumps, diffusion outfits, accussories,
coaters, etc. Silicone rubber or varnish outgassing
equipment from £40. . N. Barrett (Sales) Ltd.,
I Mayo Road, Croydon. 01-684 9917. [24

HF KIT 80-180 mHZ receiver, tuner, convertor.

Transistorised, remarkable performance. £4 or
s.a.e. for literature Johnssons (Radio), St. Martins
Gate. Worcester, WR1 2DT 13

S_N Channel J FETs type 3819E for £1. Full
spec. devices complete with circuit details
for building voltmeter, timer, chm-meter, etc. Send
10p for full list of fets and other top quality
transistors available at bargain prices. REDHAWK
SALES LTD., 45 STATION ROAD, GERRARDS
CROSS, BUCKS. MAIL ORDER ONLY.
60 KHz MSF Rugby and 75 KHz Neuchatel Radio
Receivers. Signal and Audio outputs. Small,
compact units. Two available versions £35 and £60,
Toolex, Bristol Road, Sherborne (3211), Dorset.

Q¥ AcovEyTE, oA i
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I CBS-SQ QUAD DECODER

STUDIQ ELECTRONICS

£D.BOX No.18 HARLOW ESSEX CM18 6SH
Télephone:Harlow 25457

SPECIALISED KITS

HIGH STANDARD

LOW FREQUENCY SOURCE
{to article by J. M. Osborne, W.W. Jan. 73)
A Phase-Locked Loop designer approved kit to profes-
sional standards with Glass-Fibre P.C. Board, and all
components including Hardware, case, etc. Full construc-
tional details from the designer are included. Reference
accurate to 2 parts in 10"'! Probabiy the most economic
high precision signal source available ...... Kit £24.67
Assembled and tested version............... £32.15
NE561B only .. cviiiiriiini.......each £4.88

CBS-SQ QUADRAPHONIC
IC DECODER

To Motorota applicatien for MC1312
as described by Geoffrey Shorter (WW March 73)

Our complete kit of professional quality components
includes a glass-fibre edge connected printed circuit
board and is absolutely complete, with full assembly
and application notes.

As we also design and manufacture complete stereo
and Quadraphonic systems, our wide applications
experience is available to you to guarantee professional
results.

Complete kit as described above .............. £8.80
Assembled and tested production board. .. ..... £12.10
A full logic board also using MC1314/MC1315 will shortly
be available, as will all CBS-SQ records. Send for details.

PHASE-LOCKED-LOOP
STEREO DECODER

To Motorola application for MC1310
as described in Wireless World, July 1972

1310 complete kit of professional guality including a
plass-fibre edge connected printed circuit board and
all components.

Complete kit which can be builtin L hr. ....... £3.74
Assembled and tested production board. ... .. £4.84
MA2404 Professional LED 61 p extra if required. Economy
LED (physically small) 37p extra if required. A current
limiting resistor is supplied free upon request with all

"W.W." HI-FI KITS

% LINSLEY HOOD 15-20W AMPLIFIER

July 1970 latest and ultimate design. Qur kit
personally tested and approved by the designer.
O/P Tr's matched for spec’d performance. Metal-
work now available ensures simple construction of
amps. and power supply.

+% BAILEY PRE-AMP (AUG. 1971)

Superbly engineered kit of this established low
noise pre-amp. Uses RH & LH fibreglass PCBs
enabling a stereo version to be built in 8 X 24 X
23in. or 8 X 14 X 5%in. Basic metalwork ex-stock.
Especially recommended to drive |5-20W AB amp.

AFTER-SALES SERVICE at reasonable cost.

at 30p (Stamps
DETAILED PRICE LISTS at 5p accepted)
Inc'g above and other designs.

*REFUND GUARANTEED ON ALL PARTS

SPECIAL OFFER

2N3055 33p each 4for£1-10
2N3054 22p each 3 for 55p

Unmarked, Tested and Guaranteed. Post and
packing |0p per order. Send S.A.E. for list of other
devices. See July 1972 advert.

PERSONAL CALLERS WELCOME—AT OUR

RETAIL SHOP NOW OPEN
A.1 FACTORS
245, North Sherwood St.,
Nottingham NG1 4EQ

Telephone: Nottingham (0602) 46051
Sole proprietor: Douglas de Havilland

(10 a.m.=12 Midnight 7 days/week)

REPRINTS of any “WW?" article } Inc’g p.p.

Wireless World, September 1973

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE

LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or 'simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2,.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.0.1t0:

DEXTER & COMPANY
4 ULVER HOUSE AS SUPPLIED

19 KING STREET T0 H.M. GOVERNMENT

DEPARTMENTS, HOSPITALS,

CHESTER CH1 2AH LOCAL AUTHORITIES,
Tel: 0244-25883 erc.

LEDS. Self powered and special versions are availab!
to order.

NEW PRODUCTS

1. Two tone test oscillator 1 & 2kHz. ideal for SSB setting
up. Battery powered professional quality kit £6.75
2. Squelch board for FM tuners. Simple add-on advanced
circuitry for effective muting. Tuner powered kit £5.34.

SPECIALIST SERVICES

Suppliers of products by Radiospares. Eagle, TTC,
Sonax, Teleradio and RSGB publications. We welcome
enquiries, irrespective of size or nature. A full technical
and after-sales-service is provided, with licensed radio
amateurs on the technical staff.

Communications acknowledged normally by return.
MAIN DISTRIBUTORS FOR QUADRASONICS, THE
PREMIER BRITISH QUADRAPHONIC SYSTEM.

NO HIDDEN EXTRAS
ALL PRICES INCLUDE VAT,
CARRIAGE and INSURANCE

PLEASE SUPPLY
enclosed.

KITS ASSEMBLED

| PLL STERED DECODER

L
I TWD TONE 0SC.
I SQUELCH BOARD
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PRINTED GIRCGUITS

& ELECTRONIC EQUIPMENT

B LARGE & SMALL QUANTITIES

B FULL DESIGN & P.T.H.
PROTOTYPE SERVICE

B ASSEMBLIES AT REASONABLE

“~ PRICES

for full details contact

K.J.BENTLEY
& PARTNERS

18 GREENACRES
ROAD. OLDHAM

P O APPROVED Tel 061 624 0939

Private enqwnes,send 5p in stamps for brochure

THE QUARTZ CRYSTAL CO.LTD.

Q.C.C. WORKS. WELLINGTON CRESCENT,
NEW MALDEN, SURREY. 01-942-0334 & 2988

www.americanradiohistorv com

BRAND NEW FULL SPEC. DEVICES

U.K. CUSTOMERS ADD 10% VAT TO TOTAL

MICROCIRCUITS: 709 24p; 710 36p; 723 Slp;
741 (14 pin) 27p; 748 37p. FET OP. AMP. £1-62.
TRANSISTORS: 2N2926 (Brown) 6p; 2N3053
15p; 2N3055 35p; 2N3702 10p; 2N 3704 10p; 2N3819
26p; 2N4058 12p; BCIO7A 8p; BCI108B 8p; BCI09B
8p; BCI09C 8p; BCY70 15p; BFY50/5)/52 I5p; OC44/
45/71/72 12p; AF114/5/6/7 14p; ACI126/7/8 I2p.
ZENERS: BYZ88 Series 8p. | AMP. RECTIFIERS:
S50V 3ip; 100V 4p; 200V 4ip; 400V 5p; 800V ép;
1000V 7p. 14 pin IC SOCKETS I2p. SOLDER-
CONS 4p per pin. DALO PC PEN 68p. W 5%
Carbon Film Resistors, EI2 values only: 10 of one
value per 7p. Sub Min. Vertical Preset Pots
(50mW) 100 ohms to 220K 4p each.

LED with bush and data 26p.

ANTEX S. IRONS: I5W £1-70; 25W £I1-75.
Prices at 2nd July. Check our list.

Discounts start at 109% for 104 Semiconducters o
one type.

JEF ELECTRONICS (W.W.) 9

York House, 12 York Drive, Grappenhall, Warringten,
WA4 2EJ.

Mail Order Only. CW.O. P. & P. 10p per order
minimum, or at cost if more. List free. Satisfaction or
your money back.

TAPE RECORDERS FOR

RESEARCH, INDUSTRY AND

PROFESSIONAL AUDIO
single and multichannel

SIMMONDS ROAD, WINCHEAP
CANTERBURY, KENT
0227-68597
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WILMSLOW

AUDIO
The firm

for

speakers!

Fane Pop 100 watt 18" 8/150bm.......... £21.45
Fane Pop 60 watt 15" 8/1Sohm .......... £12.26
Fane Pop 50 watt 12" 8/15 ohm.......... £10.17
Fane Pop 25/225 watt 8/1S5ohm.......... £5.94
Fane Pop 15 12” 15 watt 8/15 ohm. ....... £4.40
Fane 122/10a0r 122/12.................. £9.90
Fane Crescendo 15" 8 or I5 ohm........ £27.20
Fane Crescendo 12" 8 or 1S ohm........ £24.50
Fane 8” d/cone 808T 8 or {5 ohm........ £2.64
Fane 8" d/cone, roll surr. 807T 8 or 1S ohm  £3.16
Baker Group 253,80r ISohm .......... £6.00

Baker Group 35,3,80r ISohm.......... £7.50
Baker De Luxe 12” d/cone e

Baker Major ................

EMI 13 x8,3,80r 15 0hm
EMI 13 x 8type 150 d/cone, 3,8 0r 15 ohm £2.58

EMI I3 x8type450¢t/w,3,80r ISohm.... £3.85
EMI I3 x8type35080hm .............. £8.25
EMI 63793850 40r8obm .............. £2.80
Elac9 x 559RM 109 ISohm.............. £2.53
Elac9x 559RM [1480bm .............. £2.53
Elac 63" d/cone 6RM220 8 ohm.......... £2.59
Elac 63" d/cone, roll surr. 6RMI71 8 ohm.. £3.22
Elac 4" tweeter TW48or ISohm........ £1.21
Celestion PS8 for Unifex................ £2.16
Celestion MF 100025 watt horn 8 orlSohm  £10.45
Elac5”3ohm.......................... £1.75
Elaci7 x4" 3 or8iohm| 53 haie & a it id b a0 £1.52
Elac8x5”,3,80rI50hm .............. £1.93
Wharfedale Bronze 8 RS/DD............ £3.11
Wharfedale Super 8 RS/DD............ £5.50
Wharfedale Super IORS/DD ............ £9.80
Goodmans 8P 8 or 1Sohm.............. £3.80
Goodmans IOP8or ISohm.............. £4.49
Goodmans 12P 8 or 15 ohm............ £11.55
Goodmans I5P8or I50hm............. . £17.05
Goodmans 18P8ori50hm.............. £29.70
Goodmans Twinaxiom 8.............. .. £6.79
Goodmans Twinaxiom 10 . ............. £7.61
Goodmans Axent 100.................. £6.60
Eagle DT33 dome tweeter 8 ohm........ £4.95
Eagle HTI5 tweeter8ohm. ............. £3.46
Eagle CT5 tweeter 8 ohm.............. £1.21
Eagle MHT IO tweeter . ...............,. £3.30
Eagle CTI0 tweeter. ................... £1.92
Eagle Xovers CN23, 28, 216............ £1.10
Kef T27

Kef T15

Kef BI 1O

Kef B200

Kef B39

Kefkit 2

Richard Allan 12” d/cone 3 or |15 ohm.... £2.20
Richard Allan8”3,80r ISohm .......... €2.27
[0x6”3,80r |50hm £1.92
8x5"3or8ohm......... £1.38
7x4”3or8ohm ......... £1.38
3”8 ohm or 80 ohm .. £0.65
23"6d0hm.. ..o £0.65
Speaker matching transformer 3/8/15 ohm £1.10
Adastra Hiten 10” I0 watt 8 or I5ohm.... £2.80

Adastra Top 20 127 25 watt 8 or |5 chm.. £6.32
STEPHENSPEAKER KITS AND CABINETS
Send for illustrated brochure and list of recom-
mended speakers.

CAR STEREO SPEAKERS —ask for leaflet
PA/DISCO AMPLIFIERS: (carr. and ins. £1.00).

Baker 100 Watt, iy ser i s b K408 £46.00
Linear 30/40 ........................ £25.00
Linear 40/60 ........................ £30.00
Linear 80/100 . ..................... £50.00

FREE with speaker orders over £7—*Hi-Fi
Loudspeaker Enclosures’” book.
ANl units guaranteed new and perfect.
Prompt despatch
Carriage and insurance 25p per speaker
{Tweeters and Crossovers I5p each)
(All prices quoted inclusive of V.A.T.)

WILMSLOW AUDIO,
Dept WW,
Swan Works, Bank Square, Wilmslow,

Cheshire SK9 IHF.

EX-COMPUTER
STABILISED POWER SUPPLIES

RECONDITIONED, TESTED AND
GUARANTEED
Ripple <10mV. Over-voltage protection
on all except 24v. 7A. unit. 120-130v. 50 c/s
input. Stepdown transformer to suit about
£3.
Post & Packing £1-50

5-6v. 8A, £12 24v. 7A. £14
5-6v. 12A. £14 30v. 7A. £14
5-6v. 16A. £16

PAPST FANS 44 x 44 x 2in. 100 cfm.
£3-50 (28p).

PAPST FANS 6in. dia. x 2&in. deep
Type 7576 £5-00 (30p).

WOODS FANS 6in. Plastic rotor £6-00
(36p}.

ELECTROLYTICS

25,0001 25v., 20,0001 30v., 5,000u 90v., 35,0001
15v., 3,000p 150v., 8,000 55v., 44 x 3in. dia.
50p (15p).

68,0001 16v., 44 x 2in. dia. 50p (12p).

15,0001 15v, 10,000n 35v., 44 x 2in. dia. 30p
(10p).

2,000u 25v., 15p.

EX-COMPUTER PC PANELS 2 x 4in.,
min. 35 transistors with data 50p (9p). 25
boards for £1 (25p).

PANELS WITH 4 POWER TRANSIS-
TORS SIM 0C28 50p (9p).

QH Bulbs, 12v.55w. .............. 50p (5p)
250 Mixed Resistors .............. 60p (8p)
250 Mixed Capacitors ............ 60p (8p)
200 S| Planar Diodes ............ 50p (5p)
Micraswitches .............. 8 for 50p (8p)
Min. Glass Neons .......... 12 for 50p (5p)

10-way Terminal Blocks ... 10 for 55p (5p)
Postage and package shown in brackets

Please add 10% VAT to prices

KEYTRONICS

Mail Order only.
44 EARLS COURT ROAD, LONDON, W.8
01-478 8499

"‘SERIES 7’ -

/ ampldn

Studio Monitor Version

One »of the worlds finest Amplifiers.

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate.Feltham. Middlesex.
Telephone: 01-894 9141.

CASH IMMEDIATELY AVAILABLE
for redundant and surplus stocks of
radio, television, telephone and electronic
equipment, or in component form such
as meters, plugs and sockets, valves,
transistors, semi conductors, capacitors,
resistors, cables, copper wire, screws and
nuts, speakers, etc.

The larger the quantity the better we
like it.

BROADFIELDS & MAYCO
DISPOSALS
21 Lodge Lane, London, NI12.
Telephone: 01-445 2713  01-445 0749
Evenings: 91-958 7624

WW-—116 FOR FURTHER DETAILS
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EXCLUSIVE OFFERS

INSTRUMENTATION
TAPE RECORDER-
REPRODUCERS
and COMPUTER PERIPHALS

FR-100B

17 14 tracks 6 speeds
FR-600

17 and 4”7 14 and 7
tracks 4 speeds Trans-
istorised

1.B.M.
729
4" 7 tracks 6 speeds
MINCOM

CMP-100
34717 7 tracks 6 speeds
M.l
TD-1
1” 4 tracks 7 speeds
Several other smaller

ecks.
Full details on request.

Prices of above are
from £150 to £700.

COMPUTER HARDWARE
80 col. CARD READER 600 ¢.p.m.
High speed line PRINTER 1000 L.p.m.
High speed l‘\PEO(l){D ADER 5 to 8 track
C
TALLY 5 TO 8 TR »\LK TAPE READERS
ADDO 5 TO 8 TRACK TAPE PUNCHES
Prices on Application
FREE
40-page list of over 1,000 different items in stock
available—Lkeep one by you.

HIGHEST QUALITY 19 RACK
MOUNTING CABINETS & RACKS

CABINETS
Our  fHeight Width Depth  Rack Panel
Ref. in inches in inches ininches Spaceinins. Price
B 76 22 20 70

C -00
CcDh 69 21 13 68 0-00
CE 82 22 24 77 00
CF 87 23 26 80 -50
CH 83 24 30 75 00
cJ 83 24 24 75 00
CK 83 24 12 75
CL 30 60 36 42 b0
CM 18 22 18 17 00
cP 69 24 26 61 £13-00
CR 69 30 20 — £24-00
CT 70 69 27 60 £45:00
cuU 87 26 17 —  £2000
cYy 59 24 24 52 00
cz G4 22 26 58 14-00
DA 85 22 26 80 00
DB 53 22 22 47 00
DC 64 22 27 57 0
DE 52 40 24 91 £30-00
DF 75 22 26 68 £18-00
DH 70 23 24 122 £2
DK 8 22 26 79 £20.00
DL 54 24 19 69 £18 00
DP 74 24 24 66 £18°00
DR 14 21 12 10 £7:00
DS 69 30 20 63 £26.00
DT 84 24 22 80 £24.00

Also Congoles. twin and multi-way Cabinets.

OPEN RACKS

Qur Heightin  Channel Rack Panel
Ref. inchcs Depth Space Base Price
RB 108 5 104 Bolts  £9-00
RD 80 8 77 24 inches €8 00
RC 66 5 Bolts 99
RE 178 T4 7o Bolts -00

Fuli details of all above on request.

We have a large quantity o! * bits and pieces™
we cannot list—please send us your reéquirements
we can probably help—all enquiries answered.

Ferrograph 3/CFN Tape Recorders £3500
Ferrograph (.200 Tape Recorders £27-00
Racal RA-17L Receivers £225-00
CV-157 Hoffman 183,388 Converters £160-00
National One Sixty Receivers 230 v. £24:00
10 foot Triungular Lattice Mast Sections

6 inch sides £9-00
Casella Assmann Electric Hygrometers £24.00
Racal RA-17 Cabinets £14-00
Racal MA-150 Synthesisers £85-00
Racal MA-250 Decade Generators £125-0C
Avo Geiger Counters, new £7-00
8ervomex 2KVA Voltage Regulators £34-00
Solartron CD-1016 d/b Cscilloscopes £34-00
Double Co-axial Blowers 6 X6 220 v. A.C. £8:00
Ampex 8.E.10 Auto Uegaussers £45-00
Unlscleetors 10 bank 25 way full wipe £3:00
R.C.A. 5 element 420 m/cs Yagi Beams £4:00

Haynes 500 watt 230 v./115v. Isolation

Transformers £8-00
Bull 60 cot umm Card Hand Punch £47-00
Muirhead D.888 Analysers £80-00
Laboratory Radio Interference Filters £2-00
Pye Scalamp Galvos £14.00
Cawkell Type 1471 Variable Filters £70-00
Zenith 3KV Insulation Test Sets £14-00
Adwell large Drafting Tubles with

parallel motions £24-00
54in. dia. Meteorological Balloons £1:50

Flann Microwave Attenunators 4/12 EMC £40-00

LEASE ADD V.A.T. TO ABOVE

P. HARRIS
ORGANFORD — DORSET

BHI6 6ER
BOURNEMO UTH-65051

Tt RN AR
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Talkies

Swiss made communications
transceivers with these features:

® Squelch control — crystal clear reception
® Powerful 300mW output ® Operates on
29MHZ band @ Call sign ® Completely port-
able — no wires! ® Operates on 6 x 1.5v
penlight batteries ® Fully guaranteed.

FREE personai listening device & carrying case.
ONLY £54.30 per pairp & p 70p-{inc. 12 batteries).
ACCESS accepted. GPO Licence required.

cwo to

FULTON TUNING

129/131 Park Road. London NW8 tel. 01-262 6669

Callers welcome

WW—117 FOR FURTHER DETAILS

Lodge Trading Company

For Amplifiers, Speakers with and without
cabinets, Changer Units, Plinths and
Covers, Tape Recorders, four and eight
track for car or home, Car Radios, Colour
TVs, Aerials, Flex, and Cables, Large
stocks of components.

ALL AT WHOLESALE PRICES
A VISIT WILL SAVE YOU MONEY
5 D~ Week 9-6. Easy Car Parking.
Sorry no lists.

21 LODGE LANE, N.FINCHLEY, LONDON, N.12
01-445 2713, 01-445 0749

A day trip to
Berlin Radio
Show

The “International Radio and TV Exhibition
1973 Berlin® will be the most important
presentation of entertainments electronics in
Europe this year.

There are more than 250 exhibitors
offering the latest products developed by
371 firms from 24 countries — A visit to the
exhibition must receive high priority from
firms who wish to keep abreast of develop-
ments and ahead of their competitors!

Because of the great interest being shown,
we are sponsoring a one-day jet flight to
Berlin at the very reduced price of £29 only.
The flight is on Tuesday, September 4 and
the departure will be at 08.00 from Luton
Airport by BAC 1/11. The return flight will
depart Berlin at 20.30. Flight time each way
is approximately 1hr. 456min. The cost
includes in-flight catering; transport from
the airport to the show and back; and
entrance to the exhibition.

Readers requiring further information should
complete the form below.
SEESENEESEEEEENENEEEEEEES
TO: WW BERLIN RADIO SHOW

Page and Moy Ltd, 221-223 Belgrave Gate,
Leicester LE1 3HW

Please send me complete details of the
day flight to Berlin Radio Show on
September 4

Telephone No
Registered number 742497
S S SSEsSsesEsESEEEEES

THERMOCOUPLES

Acramet and Acraspeed thermocouples,
from IC are:-

Extremely accurate for fluid, gas or metal
temperature measurement.

Individually calibrated and carry a certificate
plus a one year guarantee.

Available with immersion or contact,
non-earthed, multiples, boss or plug.
Details available on request.
International Combustion Limited,

Superheater Works, Ashburton Road,
Trafford Park, Manchester.

Telephone: 061 872 2581

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
(trim pots) 20 ohm to 25K. Various makes.
Wholesale and Export only.

J. Black

OFFICE: 44 GREEN LANE, HENDON, NW4 2AH
Tel: 01-203 1855. 01-203 3033
STORE : LESWIN ROAD, N.16
Tel: 01-249 2260

Wireless World, September 1973

TELERADIO
SPECIAL
PRODUCTS

LINSEY HOOD LlLow Distortion
(75 watt article re-print 40p) from £25.
TEXAN. Renowned 20+ 20 Stereo Kit (£28-50 basic).
DIGITAL NIXIE READ OUT CLOCKS
(from £33).

RADIO CONTROL SYSTEMS (from £12).

Send S.A.E. (10 x 8), or stamp, for full data and prices to:

325-7 Fore St., London, N9 OPE.
01-807 3719

Amplifiers.

THE ONLY
COMPREHENSIVE
RANGE OF RECORD
MAINTENANCE
EQUIPMENT

IN THE WORLD!

Send P.O. 15p for 48 page
booklet providing all necessary
information on Record Care.

CECIL £. WATTS LIMITED

Darby House
Sunbury-on-Thames. Middx.

7

QUARTZ CRYSTAL
UNITS from

® 1.0-60.0 MHZ
FASY DELIVERY
HIGH STABILITY
T0 DEF 5271-A

WRITE FOR
LEAFLET AT-1

MCcKNIGHT
CRYSTAL Co.
HARDLEY INOUSTRIAL

ESTATE. HYTHE,

TEL. HYTHE 8861 SQUTHAMPTON S04 62Y

STD CODE 042 14

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 Pancras Road, London, N.W.1. 01-837 7781

CLASSIIIED Continued from p. 117

LARTJCLES:WANTED

CASH AVAILABLE for surplus semiconductors

Panne 01-452 2583, [3006

CASH PAID for surplus transistors and all types
of electronic components. Electronic Mailorder

Ltd., Ramsbottom, Bury, Lancs. Tel. (STD 070 682)

3036. " [2945
RIDEN FLEXOWRITERS, all models urgently
wanted for cash, also Friden Auxiliary Readers and

Punches. Box No. WW 3005.

SURPLUS components & computer boards purchased
for cash. 01-777 2001. [3008
RGENTLY required for Export order, branded
surplus semiconductors, etc. BC107, BC108.

BC109, SN 7400N, LM 741 CN or qulvalents also

large quantitics of Mullard CR 25 Resistors. Please

send details of any surplus components for disposal.

FLEKON ENTERPRISES, 224A St. Paul's Road.

Highbury Corner, London, N.1. Tel. 01-359 4224

(3012

ORTEXION RECORDERS Models
C.B.L. 5 or C.B.L. 6 Stereo. Also Ferrograph
632 mode's required. Best prices for spot cash. Ring
West Mersea (020638) 3372. 12923

wanted.

SOWTER TRANSFORMERS

FOR SOUND RECORDING AND REPRODUCING EQUIPMENT
We are suppliers to many well-known companies,
studios and broadcasting authorities and were estab-
lished in 1941, Early deliveries. Competitive prices.
Large or small quantities. Let us quote.
E. A. SOWTER LTD.
Transformer Manufacturers and Designers
7 Dedham Place, Fore Street, Ipswich IP4 IJP
Telephone 0473 52794

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
SPOT CASH
CHILTMEAD LTD.
7.9.11 Arthur Road. Reading. [
Berks. Tel: 582 605

WE BUY SURPLUS ELECTRONIC
COMPONENTS AND TEST EQUIPMENT,
IN QUANTITY.

LINWAY ELECTRONICS
42 Spencer Avenue, Hayes,
Middlesex UB4 0QY.
COMTACT US - YOU'LL NOT REGRET IT!

Tel. No. 01-573 3677 [2981

www.americanradiohistorv. com

CLASSIFIED Continued on p. 121
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A.R.R.L.
RADIO AMATEUR
HANDBOOK 1973

price £2-95

Guide to
Broadcasting Stations
17th Edition

A new edition of a title which has
sold more than 250,000 copies. The
bulk of the book is devoted to lists of
stations broadcasting in the long,
medium, short and v.h.f. bands in
both frequency “and geographical
alphabetical order. The book also
contains useful information on radic
receivers, aerials and earths, propa-
gation, signal identification and
reception reports.

1973 206 pp., illustrated
0 592 00081 8 7Sp

ELECTRONICS IN MUSIC by F. C.
Judd. Price £3-30

TRANSMISSION SYSTEMS VOL. | by
M. T. Hills. Price £4-95

MOS INTEGRATED CIRCUITS by
American Micro Systems, Inc. Price £9

DESIGN OF MAN COMPUTER
£le‘\oLOGUES by James Martin. Price
8.

I£.:\SER THEORY by F. S. Barnes. Price

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £1-95

THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. ). Seal.
Price £3-95

ELECTRONIC PUZZLES AND
GAMES by M. Mandl. Price £1-30

WORLD RADIO AND TV HAND-
BOOK 73. Price £3-12

SCR MANUAL 5th EDITION by
General Electric. Price £1-65

*ALL PRICES INCLUDE POSTAGE%

THE MODERN BOOK CO.

SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS

19-21 PRAED STREET,
LONDON, W2 INP

Phone 723 4185
Closed Sat. | p.m.

Ilfustrations in
Applied Network Theory
F. E. Rogers

A hundred numerical and algebraic
illustrations designed to exemplify
practical circuit problems and intro-
duce, in analysis, principles consistent
with studies of synthesis that may be
pursued later.

1973 240 pp., illustrated
0 408 70425 X cased £5.00
0 408 70426 8 limp £2.50

Obtainable through any bookseller or
from

The Butterworth Group

88 Kingsway, London WC2B 6AB
Showroom: 4-5 Bell Yard, WC2.
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TRANSFORMERS

DOUGLAS GUARANTEED
(Prices include 10% VAT and P. & P.)
12 or 24 Volts

Output V. & Amps. Ref. No. Price

Vx2 250 mA x2 MT 111 C8% .. . £1-15
12Vx2 500mAx2 MT 213 CT*t .. = £1-56
12Vx2 1Ax?2 MT 71 AT} o o £1-97
123V x2 24x2 MT 18 AT . Iy 270
12Vx2 3Ax?2 MT 70 AT 5 . £3-34
12Vx2 4Ax2 MT 108 AT . - £374
12Vx2 5432 MT 72 AT " e £4-30

30 volts. All tapped at 0-12-15-20-30V,

Output  Ref. No. Price Output Ref. No. Price

Amps. Amps.

500 mA MT 112 CT{ £1-47 4A MT 21 AT £4-02

1A MT 79 ATt £1-99 SA MT 51 AT £573

2A MT 3 AT £292 8A MT 88 AT £7.87
3A MT 20 AT  £3-39 10A MT 89 AT £8:75
50 volts. All tapped at 0-19-25-33-40-50V.

500 mA  MT 102 AT £1-92 34 MT 105 AT £4-98
1A MT 103 AT £2-67 1A MT 106 AT £650
2A MT 104 AT £3-93 5A MT 107 AT £8-11

_ 80 volts. All tapped at 0-24-30-40-48-60V.

500 mA  MT 124 AT £203 2A MT 127 AT £412
1A MT 126 AT £2-94 3A MT 126 AT £578

AUTO-WOUND RANGE
Power output Winding tapped at Ref. No. Price
20 VA 0-115-210-240 XMT 113 CT G
75 VA . B XMT 64 AT £2-32

150 VA 0-115-200-220-240 XMT 4 AT £2-85

200 VA . . XMT 65 AT £3-84

300 VA " XMT 66 AT £5-06

SAFETY ISOLATORS. 105/120 V. or 200/240 V. In. 105/120 CT
or 200/240 CT Out.

VA Ref. No. Price VA  Rei. No. Price

60 MT 149 AT* £2-88 250  MT 152 AT* £7-75

100 MT 150 AT* £3-51 350 MT 153 AT* £10-18

200  MT 151 AT*  £6-22 500 MT 154 AT* £14-55

400 V. Qutput at 50 HZ. Ref. IT3 AT Price
C-D Ignition system by R. M. Marston Esq.
Wireless World. £2-98
EQUIPMENT RANGE
Sec. Output (r.m.s.) Ref. No. Pricc
3-0-3 V. 200 mA MT 238 CS*t £1-59
9-0-9 100 mA MT 13 Cy*t £1-24
12-0-12 50 mA MT 239 C8*t £1-24
20-0-20 30 mA MT 241 C8*¢t £1-24
0-20 x 2 300 mA x 2 MT 214 CT*t £1-69
0-8-9 x 2 500 mA x 2 MT 207 CT*t £187
0-15-20 x 2 500 mA x 2 MT 205 AT*t £2°85
0-15-27 x 2 500 mA x 2 MT 203 AT* £3-17
0-15-27 x 2 1A x2 MT 204 AT* £4-25
20-12-0-12-20 700 mA (d.c.) MT 221 AT+ £1-58

AT indicates open universal fixing with tags; CT is open U-ciamnp

fixing with tags; C8 is open U-clainp fixing with P.C. spills; * with

interwinding screen; t untapped 240V Primary;  tapped at 210-

240V; other Primaries tapped at 200-220-240V.

Over 200 types in stock through agents or direct. Send for lists.

DOUGLAS ELECTRONIC INDUSTRIES LTD., Direct Sales Dept.
Thames Street, LOUTH, Lincs. LN11-YAD

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP *
(as In “W.W.’ July 72)
MOTOROLA MC1310P EX STOCK DELIVERY Fﬂn

SPECIFICATION
Separation: 40dB 50Hz-15kHz. Distortion: 0-3%

I/P level: 560mV rms O/P level: 485m\V rms per channel.
input impedance : 50kQ. Power requirements : 8-16V at 16mA clAssIFIED
Will drive up to 75mA stereo ‘on’ lamp or LED.
KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY
(Roller tinned), Resistors, I.C., Capacitors, £3 _40 MORE?
Preset Potm. & Comprehensive Instiuctions post free.
LIGHT EMITTING DIODE (Red) ONLY

Suitable as stereo'on’ indicator. For above
with panel mounting clip and instructions 29P plus p.p. HING

MC1310P only £2-77 plus p.p. 6p

NOTE
As the supplier of the first MC1310P decoder kit, of which we have sold literally thousands, 01-261 8508
our customers can benefit from our wide experience.

V.A.T.
From April 15t add V.A.T. at the standard rate to all ptices *

FI-COMP ELECTRONICS
BURTON ROAD, EGGINTON, DERBY, DE6 6GY

CLASSIFIED Continued from p. 120 ‘CAPACITY available to the Electronic Industry.
ARTICLES WANTED-—Continued Precision turned rlnarts, enlgrayingi“mglhgg and
ANTED, all types of communications receivers grinding both in metals and plastics. Limited capa-
and test equipment.—Details to R. T. & 1 city available on Mathey SP33 JIG BORER. Write

Electronics, Ltd., Ashville OId Hall, Ashville Rd., | for lLsts of full plant capacity to C.B. Industrial

London, E.1l. Ley. 86. 63 Engineering Ltd., 1 Mackintosh Lane, E.9 6AB.
% 43 ! Tel. 01-985 7057 (14
E BURCHIASE BATCH PRODUCTION
All types of Electronic Components and Test K .
Equipment. Cash waiting: Regair and ATest ;'f Electronic Equipment.
P.C. Board Assemblies.
TRANNIES LYNTON ELECTRONICS,
1 Dockyard, Station Road, Old Harrow, Essex. Lynton House, The Green,
Downham Market, Norfolk.
Tel No. (027-96) 37739 5 Phone 036 63 3719.
; [2927

5 CAPACITY AVAILABLE C PRINTED CIRCUITS and electronic assemblies
sub-contracted  Reasonable rates and fast turn
AIRTRONICS LTD., for Coil Winding—large or round. ATLANTAS HOLDING Co., 71 Cranleigh
small production runs. Also PC Boards Assem- Avenue, North Berwick, East Lothian. Tel. (0620)
plies. Suppliers to P.O., M.O.D., etc. Export | 3395. . ) {2908
enquiries welcomed, 3a  Walerand Road, London, {LQMALL Batch Production, wiring, assembly, to
SE13 7PE. Tel. 01-852 1706. [61 sample or drawings. Specialist in printed circuit
ATCH Production Wiring and Assembly to assemblies. D. & D. Electronics, 42 Bishopsficld,
sample or drawings. Deane Electricals, 19B Harlow. Essex. Harlow 33018. [17
Station Parade, Ealing Common, London, W.5. Tel: UB-CONTRACTORS. We have extra capacity
01-992 8976. X (20 available for any quantities on short notice
DESIGN. development, repair, test and small pro- assembly, cable forming. Design and manufacture
duction of electronic equipment. Specialist in of electronic equipments under customer's specifica-

production of printed circuit assemblies. YOUNG tion is also undertaken. Instrumentation Services, 23
ELECTRONICS, 54 Lawford Road, London, N.W.5. Hallam Road, Clevedon,, Somerset. Tel. 2322.
01-267 0201. [29 [2896

wwwLamericanradiohistorv.com

COURSES

RAD[O and Radar M.P.T. and C.G.L.I. Courses.
Write: Principal, Nautical College, Fleetwood,
FY7 8)Z. [25

EDUCATION

CIE, AMSE, City & Guilds, etc. Thousands of

exam successes. Postal courses in all branches of
Engineering. Prospectus  FREE. State subject of
interest: BIET (Dept. ZL BWW 19). Aldermaston
Court, Reading RG7 4PF. Accredited by CACC.[19

NEW GRAM AND SOUND

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C['lzl'

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
RO Rx5s, etc., AR88, CRI10U, BRT400, G209,
8640, etc., etc., in stock.—R. T. & 1. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E[l615

Ley. 4986

SERVJCE & REPAIRS

BRISTOL AND DISTRICT. Service to Hi Fi and
electronic equipment. Public address installations.
Stereo Centre, 309 Gloucester Road, Bristol. Tel:
0272 421395.
XPERIENCED ENGINEER offers field -service
facilities London area covering Electronic and
Electro-Mechanical equipment—Box No. WW 2676.
SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as new again for only £2.75, plus carriage 75p.
With absolute confidence sent to Retube Ltd., North
Somercote, Louth, Lincs, or 'phone 0507-85 300. [27
SlGNAL generators, oscilloscopes, output meters,
wave voltmeters, frequency meters, multi-range
meters, etc., etc., in stock.—R. T. & 1. Electronics,
Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986. 164

TENDERS

ANCHESTER EDUCATION COMMITTEE—
Tenders are invited for the purchase of second-
hand audio-visual aids equipment. Further details
and forms of tender from Supplies Officer, Stores
Department, New Cross, Manchester, M4 S5ES,
returnable by 21st September, 1973. [2965

VALVES WANTED

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all details,
quotation by return.— Walton’s, 55 Worcester S[:Si

Wolverhampton.
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MANUALS AVAILABLE

MARCONI SOLARTRON  COSSOR TEKTRDNIX ~ TELEQUIPMENT ADVANCE PYE FURZEHILL
TF3296 AS516 339 422 $3 TF1041 CT436 TCI1A CAMBRIDGE  g16p

TF801B AS517 1035 511AD S32A TF1100 £D5238.2 T2 BANTAM 1684

TFB018B/3/S ASW51A 1048 515A D43 TF1101 ADS57 TC2A REPORTER HEWLETT PACKARD
TFB01D SRS151&151A EM.. '524AD WAYNE KERR TF1108/1 C0711S 01 RADIVET 20060

TFB67A SRS152&152A WM2 531 B221 TF1300 CD814 D2 211 130A

TFB68A VF252 wM8 541 B121 TF1345/2 00910 J RACAL BC221

TE885 0546 WM16 541A-B B521 cD1014 AIRMEC SA28 HARTLEY 13A
TFB86A D300 555 cD1016 701 SA33 AVO CT38

This is only a small example of the manuals we have in stock. S.A.E. with your enquiries — we may be able to help.

CHILTMEAD | D)

7-9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605

INDEX TO ADVERTISERS
Appointments Vacant Advertisements appear on pages 98-117
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At £240 in the U K. the new
Bradley 233 Pulse Generator
represents real value for
money. One of the new
generation of precision
instruments from Bradley
Electronics, it'sa true
dual-channel instrument
which provides full mixing
facilities, both output and
time, on both of its
independent channels.

High performance features
include eight PRF ranges,
covering 0.5Hzto 50MHz,
with pulse delays of 20ns to
1s and widths from 10ns to 1s.

Two independent outputs
and two time channels
provide exceptional flexibility
and versatility. For example,
each outputcan supply A
and/or B pulse width ; square
wave atinternal PRF;
external widthord.c. level.
In addition, the outputs can
be summed by push-button
and a baseline offset will
provide any pulse amplitude
from +0.5Vto 10V, froma
50Q source. And, as a bonus,
the B period oscillator can
run independently of the A
channel, so thatthe 233 is, in
effect, two pulse generators
in one case.

The 233 can be used to
drive resistive or reactive
loads of any magnitude.
Seven operating modes
include true dual -channel ;
series or parallel delay ;

I

internal burst without an
external signal ; output B
gated by A width ; square
wave ; external gating ; and,
of course, single shot.

It's easy to operate, too.
Both channels and major
functions are selected by
push-button while the square
wave facility eliminates the
need to adjust the delay and
width controls during
operation. There are also
lights to indicate correct
triggering.

To find out more about the
new-generation Bradley 233
Pulse Generator, please
telephone Ashley Stokes on
extension 113at01-450
7811. Or write to him at the
address below.

Qurown BCS Certificate
/s available.

G & E BRADLEY LIMITED,
Electral House, Neasden Lane,
London, NW10 1RR
Telephone:01-4507811
Telex : 25583

A Lucas Company

BRADLEY

electronics
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Multicore-

the complete answer for
printed circuit soldering.

Most printed circuit soldering
problems can be avoided by using
quality products and seeking quality
advice. Naturally, we suggest ours.
First, let's talk about quality products.

Extrusol and Multipure.

EXTRUSOL Extruded Bars and
MUITI-PURE Cast Ears are made
from specially processed ultra high
purity solder EXTRUSOL bars and
pellets are protected by plastic film
from the moment they are made to
the moment they are used. And
MULTI-PURE bars are probably the
smoothest and brightest solder bars
you will ever see.

Ersin Muiticore Savbit.

This cored solder has countless
uses. For instance, it avoids erosion of
copper plating and wires as well as
grolonging the life of soldering iron

its.

Liquid Fluxes.

We have a whole family of them,
so you'e bound to find the right one
for your job. One of our latest is
Activated RESIN 366 flux,
exceplionally fast but non-corrosive

Right. those are the products. Now
for the advice. And we can't really
say any more than: if you've a
soldering problem or question, call us.
We really do have all the answers
and the widest range of test

and non-conductive. equipment.
ROSIN BASE
ERSIN Solids Specitications
Flux No. Type Content
wiw
MIL-F-14256D Type R: DTD 599A
0360 non-activated 389 DIN 8527 F-SW 31
5381 mildly activated 25% MIL-F-14256D Type RMA:
Chloride and Bromide free [ DTD 599A
304D | mildly activated 10% | DIN 8527 Type F-S\W 32
304W Halide Free 25%! DTD 599A
PC.21A activated 38% DTD 598A: DIN 8527.F-S\W 26
PC.25 activated 25% DTD 599A; DIN 8527.F-S\W 26
366 activated {extra fast) 38% Meet DIN 8511 Type F-SW 26 and
366A-25 activated {exira fast) 25% pass DTD 599A Corrosion Test
ORGANIC ACID
PC.101 waler base 12% | Water soluble residues must
PC.112 solvent base. fast drying 9.5% 1 be removed after soldering.
INORGANIC ACID
ARAX water base 10% Used with most “very difficult
extremely active to solder” metals. Not for
electronics assembly joints.
Solderability Test
Instrument.

Already used hy major electronic
companies throughout the world. this
novel instrument saves production
costs by controlling solderability of
component leads which. unlike a
printed circuit, cannot be assessed by
a simple "immersion and inspection”
test.

Multicore Soldering
Chemicals.

We make.a complele. compatible
range to assist in soldering
processes. They clean. protect and
preserve.

For full information on these or any other Multicore products, please write on your company’s letterhead direct to:
Multicore Solders Limited, Maylands Avenue,Hemel Hempstead. Hertfordshire HP2 7EP.
Tel: Hemel Hempstead 3636. Telex: 82363.
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