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LOW COST TESTERS

INSULATION TESTER

A logarithmic scale covering 6 decades is used to display
either insulation resistance or leakage current at a fixed
stabilised test voltage. The current available is limited to a
maximum value of 3mA for safety and capacitors are
automatically discharged when the instrument is switched
off or to the CAL condition. The instrument operates from a
9V internal battery.

RESISTANCE BRANGES

1T0M Q1o 10T Q (1073 Q) at 250V, 500V, 750V and 1kV.
TiMQto1T Qat25V,50Vand 100V.

100k Q1o 100G Qat2.5V,5Vand 10V.

10k Qto10G Qat1v.

Accuracy +15% + 800 Q on 6 decade logarithmic scale.
Accuracy of test voltages +3% +50mV at scale centre.
Fall of test voltages < 2% at 10pA and < 20% at 100uA.
Short circuit current between 500pA and 3mA.
CURRENT RANGE

100pA to 100pA on 6 decade logarithmic scale

Accuracy of current measurement +15% of indicated value.
Input voltage drop is approximately 20mV at 100pA, 200mV
at100nA and 400mV at 100pA.

Maximum safe continuous overload is 50mA.
MEASUREMENT TIME

< 3sforresistance on all ranges relative to CAL position.
< 10s for resistance of 10G Q across 1pF on 50V to 500V.
Discharge time to 1% is 0.1s per pF on CAL position.
RECORDER OUTPUT

1V perdecade +2% with zero output at scale centre.
Maximum output + 3V. Qutputresistance 1k Q.

. £110

LEVELL ELECTRONICS LTD.

Moxon Street, High Barnet, Herts. EN5 5SD
Tel: 01-449 5028/440 8686

LEVELL

PORTABLE INSTRUMENTS

TRANSISTOR TESTER

Tests bipolar transistors, diodes and zener diodes. Measures
leakage down to 0.5 nA at 2V to 150V. Current gains are
checked from 1uA to 100mA. Breakdown voltages up to
100V are measured at 10pA, 100pA and 1mA. Collector to
emitter saturation voltage is measured at 1mA, 10mA, 30mA
and 100mA for I /I g ratios of 10, 20, 30. The instrument is
powered by a 9V battery.

TRANSISTOR RANGES (PNP OR NPN)

lcso&legp:10nA, 100nA, 1uA, 10pA and 100uA f.s.d.
acc. +2%f.s.d. £1% at voltages of 2V, 5V,
10V, 20V, 30V, 40V, 60V, 60V, 80V, 100V
120V, and 150V acc. +3% +100mV up to
10pA with fall at 100pA < 6%+250mV.

10Vor100Vfsd.acc +2%f.s.d. +1%at
currents of TOpA, 100pA and TmA +20%.

10nA, 100nA, 1pA ... 10mAf.s.d. acc. +2%
f.s.d. +£1% atfixed [ of 1uA, 10puA, 100pA,
1mA, 10mA, 30mA, and 100mA acc. + 1%.

3inverse scales of 2000 to 100, 400 to 30 and
100 to 10 convert | ginto h g readings.

1V f.s.d.acc. +20mV measured at conditions
onhgg test.

VCE(sat) 1V f.s.d. acc. £20mV at collector currents of
1mA, 10mA, 30mA and 100mA with lc/lg
selected at 10, 20 or 30 acc. 4-20%.

DIODE & ZENER DIODE RANGES

Ipg: As | g g g transistor ranges.
\TE Breakdown ranges as BV g fortransistors.

VoF 1Vf.s.d.acc.:t20mVatIDVF of THA, 10pA,
100pA, TmA, 10mA, 30mA and 100mA.

w. £105

Prices are ex-works with batteries. Carriage and Packing
extra. VAT extra in U.K. Optional extras are leather cases
and mains power units. Send for data covering our range of
portable instruments

WW — 011 FOR FURTHER DETAILS
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” RSVP service means componentsand
e spares by return of post. First Class Letter Post

at that. Keen prices. Wide range. High speed. All
youdo is get your order to us before 3.30 pm. We do the
rest. You'll need an RSVP Directory of Components & Spares. If you
don’t have one yet. it’s yours forthe asking.

__ toyou by refurn-thats wha
==\ Wemeanby RSUP.

PHONE 0082
000355244156

\ NRSE?\“E Telephone, telex or write for your FREE RSVP Directory

L r 5 r i I J7 I | %
Send me FREE your RSVP Directory of
I Electronic Coniponents and Spares.
My nameis
ﬁ Position

RAPID SOUND &t VISION PARTS o

Rank Radio International Limited. RSVP Service, POBox 23,
Bramfield. Hertford SG14 2YD. Telephone: 0992 50601. Telex: 81344, Post Code

I Mail today to: Rank Radio International Limited,

Remember ‘kg W meang /.('f 0(999 re/urn-or’-pos'f CONVICe Watton Road, Ware, Hertfordshire SGi2 0DY.

i

L----J

Address

WW — 022 FOR FURTHER DETAILS
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NIAGIRIA

omplete the

picture...

...Withtheirnew NAGRA E

K dilemma Nagra were suffering for some time, was how 1o produce a sell-
contained Professional Tape Recorder which incorporated all the qualities of
their highty acclaimed Nagra 4.2, but could be marketed in the lower price
range. Atmost anyone can manufacture a cheaper version of a successful
product but Nagra were determined not to sacrifice standards for economy
Well, we are happy to announce they have achieved the perfect sclution with
the new Nagra E.

The astounding saving of around 50% has been principally achieved by the
simplification of the speed stabiliser—a s:ngle operating speed of 7v2 ips is
provided. The tape deck and transport mechanism are closely similar to that

TECHNICAL DATA

Dimensions: 13.8x 9.3 x 4in {351 x 336 x 104 mm)
Weight: 12.6 ibs (5.75 kg) with tape and batteries
Wow and flutter: + 0.1%

Reels: 7 in cover open, 5 in cover closed.
Loudspeaker:1.O0W ,oih switchabie Tape! Direct

Headphones output
Frequency response recorded at —20 dB: 30— 15.000 Hz + 2dB
S/N ratio, ASA"A": better than 66dB

Temperature range: 4°—158°F(—30to + 70°C)

Please send me further details of the new NAGRA E and other models

used on the Nagra 4 Series, which has become renowned worldwide for its
reliability and performance.

Good news, for the operator in the field, is that the new model is slimmer and
lighter than the 4.2 and comes complete with a measuring probe, circuit dia-
gram and some essential spares. This means that bias adjustment resulting
from tape type change can be easily carried out away from base. A single
microphone input is provided which can be switched to accept dynamic or
condenser types

A sound level meter may be directly connected if required

in the range.
Name - -
Address

HAYDEN LABORATORIES LTD

Hayden House, Churchfield Road, Chalfont St. Peter,
Bucks, SL9 9EW Tel: Geerrards Cross 88447

HAYDEN

L-------nm----mmﬂ-m-
WW—051 FOR FURTHER DETAILS




Wireless World, March 1977

Build up the network you need
with Barr & Stroud

Active Filter Modules

For maximum flexibility, the EF Series Active Filter Modules* are
well worth your consideration. They give Bessel, Butterworth or
Chebyshev responses, high-pass, low-pass, band-pass or band-stop
filtering, are solid-state, ccmpact and fully encapsulated.
They are equally suitable for general laboratory functions
or incorporation into standard equipment.

Your own external components are used for tuning and
response selection. Complete details are in pamphlets
1700 and 1732 ; ask for your copies today.

BARR & STROUD LIMITED
London Office: 1 Pall Mall East,
London SW1Y 5AU

Tel: 01-930 1541 Telex: 261877

‘ BARR AND

Glasgow and London

EF40 and EF41 Universal
band-pass and
band-stop with centre
frequencies 0-1 Hz to
10kHz — band-pass Q up
*EF10 Series - low pass, EF20 Series — high pass. to 200 - band-stop Q

response down to d.c. response up to 1MHz, up to 10. Supplementary
1Hz-30kHz cut-off. 1Hz-30kHz cut-off operation in low-pass,
12-36dB/octave 12-13dB/octave high-pass and ali-pass
stop-band attenuation. stop-band attenuation. delay modes.

ot

WW—076 FOR FURTHER DETAILS
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F. M. TUNER MODULES BY
These modules are fully assembled, tested and guaranteed 4 -
units, as featured in our tuner. Designed by experts in 062” 6 yﬁ

integrated circuit technology and applications, they
represent the finest available modules, ideal for

incorporation into top quality home built systems The Electronic Design Specialists

M1, M2, M3, M4, M5, AND NOW:—

M6 DIGITAL FREQUENCY METER  (waTcH FOR FURTHER ADDITIONS)

* GCMOS GIRCUITRY We are very pleased to be able to announce this new mgdule which has

+ FULL POWER SUPPLY been in development for over 12 months. It has been designed to suit
the specific requirements of F.M. tuners, to provide accurate station

* MOUNTS INSIDE TUNER identification at a glance, at a sensible price and a sensible size. The

* 4 DIGIT L.E.D. DISPLAY complete outfit, which is NOT a kit, consists of the transformer, logic
and display module and local oscillator take-off board. This latter fits

* NO TAMPERING WITH FRONT END directly to our main receiver board, and requires NO direct connections

REQ'-"RED or modifications to the LP 1186 front end module

+ MONEY BACK GUARANTEE If you are interested drop us a line for full details and prices of all our

modules.

' L . To:
A Correction and Diagnostic Sheets for the original article design
(W.W. April/ May "74) still available .
, rore 64?41

A booklet is available for 50p (post free U.K.) Fully

describing the completely updated tuner. Prices subject to 33 Restrop View

12.5% VAT Purton, WILTS
SN5 9DG
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Sweet sixteen

The Quad 405 1s only the sixteenth and manufactured with the concern
product to carry the Quad name, for retiability which have been

each of which, has made a the hallmarks of Quad equipment
significant contribution to the fortwenty-five years.

development of sound reproduction
and acquired a following of loyal
and satisfied customers

For further details on current
dumping and other Quad products

write to
The Quad 405 current dumping
amplifier represents another step Dept. WW
forward in amplifier technology, The Acoustical Manutacturing Co
executed with the attention to Ltd, HUNTINGDON, Cambs.,
engineering and aesthetic detall, PE18 7DB Telephone (0480) 52561

Design Council
U D Award 1976

for the closest approach to the original sound for twenty-five years

QUAD /s a Registered Trade Mark

WW —058 FOR FURTHER DETAILS



It's not just
a prettycase

The main difference between our new low price
multimeter and most muiltimeters is that ours 1s an
AVO Through and through. It starts with some
innovations—most of them unique at the price: real
overioad protection, sensitivity of 20,000 Q/VDC,

a really useful set of ranges including ACcurrent.

if you try to measure the 240V mains on the 75 yA DC
range, it's only the instrument fuse that tlows Then
there's the case—really rugged enough to take the
toughest knocks. And in this case, beauty's more than
skin deep —inside you'll find it orderly and well faid out.
That means that, if servicing is ever necessary, it'll be
worth doing. Because when AVO make an mstrument,
they make one that's worth keeping.

In short, the new AVO Modet 73 is much more
muitimeter for your money-and that's what makes
it an AVO

UK Trade Price £33 — VAT from Distributors

AVO Limited, Archcliffe Road, Dover Kent.
Telephone: Dover (0304) 202620
,.:L Thorn Measurement Control and Automation Division

WW—-013 FOR FURTHER DETAILS
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Gardners

TheBest
of British

Where performance
is paramount, professionals prefer Gardners...

We, at Gardners, have been in the communications busi-
ness for many more years than we Care to remember — so
have cur Audic Transformers. Used throughout the world by
leading broadcasting and recording companies or wherever
only the highest technical standards and levels of reliability
are good enough our products are still preferred by profes-
sionals who know . ..

From microphone to tape (or film), speakers or head
phones, studio consoles, manpacks, amplifiers, modems, we
at Gardners have tried to anticipate your needs. Miniaturisa-
tion (yes!) plus good performance (yes!) through to excep-
tiona! performance {of course!). Impedance changing,
coupling, isclation, bridging, low anu high power, with or
without D.C. Choose from our standard range of 95 models!
Every one an example of sheer professionalism.

All have low loss, low distortion, low phase-shift, low
pick-up, BUT wide frequency range.

Cat. impedance |OHMS) Turns Ratio Opesrating Level Frequency

No Ingut Quiput Sec/Pri dBm a1t 501z Response

MU 7501 0315 100k 83/188 1

MU 7503 0 200-600 100K 13/23 1 4 - 1a8

MU 7514 600 600/2.4k 111 S0Hz 10KkHZ

MU 7518 10k CT 10H 14 €T

MU 7521 3.75/15 600CT  6.32/12.64 1 )

MU 7522 3.75/15  100k* 82/164 1

MU 7524 150/600 600 CT 1721

MU 7525 600 CY  300/1 2k} 1 14'c7t els" 05aB

MU 7530 10k CT 10k 11cT ] 30Hz -20kH2

MU 7534 50/200 100k * 22.4/448 1 ) + 1dB at 20kHz)
MU 7566 600 CT 10k/2.5k  4.08/2 04 1 3

MU 7567 600/150 50k 9.13/18 26 1

MU 7582 200/50 600 CT 173/3 46 1 20 + 0.5aB 10Hz- 100k Hz
VM 7461 15/3.75 600 6.35/12 7 1 }

VM 7464 600/150 600 1721 © 1dB 30H2 22kH2z
VM 7466 600 10k/2.5k  4.14/207 1 4.75 }

VM 7468 50/12.5 50k 32/64 1 ) © 1aB 30M2 12kH2

We would emphasise that the above
is a represantative saelection only.
Send for Brochure GT5 for
complete listings.

All units described are normally
AVAILABLE FROM STOCK.

SPECIAL DESIGN SERVICE.
(f your requirements cannot
be met by our standard

range, then we will gladly
design for your

production needs.

Gardners Transformers Ltd.

Christchurch Dorset BH23 3PN

Telephone 02015-2284

Telex 41276 Gardners XCH

Approved manufacturers of

electronic transformers, modular power supplies, inverters and
converters to Defence Standard 05-21

WW 277

WW—072 FOR FURTHER DETAILS
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INTERNATIONAL
DANAVOX (GT. BRITAIN) LTD.
’ "BROADLANDS” BAGSHOT ROAD.

SUNNINGHILL, ASCOT, BERKS
TEL: 0990 23732/6: TELEX: 84584

Of researCh--u "on components and accessories for dictating

machines, tele-communications, hearing aids
and electroacoustic equipment etc.”

r &

|

STETOCLIP STETT‘%{IP SENIOR
JUNIOR 60 LIGHTWEIGHT STEWCUP
HEADSET g HEADSET HEADSET

ICROPHONE SUB-MINOR EARHANGERS

HEADSET EARPHONES

2.5mmand3,5mm
JACK PLUGS &
SOCKETS

NASON

DANASOUND 'NDUCES%“F,AUD'O SUBMINIATURE

HEADSET RECEIVER SWITCHES

WW—050 FUR FURTHER DETAILS
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MEASUREMENTS BECOME
CHILD’'S PLAY — WITH — TELFORD DIGITAL
TEST EQUIPMENT

TC12. Frequency to better than 200MHz

TC15. In conjunction with TC14 as readout
covers 1uH to 20H

TC14. Capacitance from 1pF to 1 uF

TELFORD COMMUNICATIONS

78B High Street, BRIDGNORTH, WV 16 4DS, SALOP, ENGLAND
Tel. 074-62 4082

Suppliers of digital electronic test equipment to major U.K.
capacitor manufacturers, and Universities, Technical Colleges, and
Schools World Wide

WW-—067 FOR FURTHER DETAILS

INTRODUCING A NEW
TAPE DECK FROM A

COMPANY THAT NEEDS
NO INTRODUCTION.

Besides the standard 1 inch 8 track you see here,
there’s a ¥ inch 8 track and a 2 inch 16 and a 24 track.

Their features include fully solenoid transport
functions. Full sync facilities. Full modular electronics
Silent drop-ins. Instant start cue. N.A B. and C.C.I.R.
equalisation.

See and hear it at our demo studio, Pembroke
House, Campsbourne Road, Hornsey, London, N8

Where you can also take the opportunity to look
over the Allen & Heath Mod Il mixer. It's offered with
the tape deck in a uniquely priced package deal

Or for more information call Andrew Stirling 340 3291

brenell

WW 073 — FOR FURTHER DETAILS
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We measure
up to your standards

Whether you check components

o Py ———

5 400239 * spuids * & at Goods Inwards, during production

or on Final Test, Wayne Kerr has the
bridge you need. For fast
measurements of resistance,
capacitance and inductance, or for
continuous monitoring of changing
values, you can select the ideal
instrument from our comprehensive
range.

All models—AF, RF and VHF-
have a wide measurement range and
are easy to use. Many have automatic
readout and automatic lead
compensation; most will measure
components /n situ.

Only part of our range is
illustrated. Send in the coupon for
further information.

B900
Automatic Digital Bridge 1kHz 0.1%

B224
Wide-range Audio Bridge 15692Hz
(200Hz-20kHz external)

V}‘ Wilmot Breeden Electronics

Ferrograph Rendar Wayne Kegr

Wilmot Breeden Electronics Limited,
442 Bath Road, Slough,

SL16BB, England.

Telephone: Burnham (06286) 62511
Telex: 847297

B331
Self-balancing 0.01% Precision Bridge

B642
Autobalance Universal Bridge 0.1% ———
‘ Please send me the Wayne Kerr short form
catalogue
Name
Position.
wAYNE RERS . Com[)any
@* @ Address______
¥y,
O .
Y T RO RTEOE
=M T Telephone
i S WW 377
] ' i .
8421 C - Pm /e
: 1 i o ) -l !
Direct-reading Component Meter 0.25% e - s = Wilimiot Breadan
(“f" ? Electronics Limited,
= - 442 Bath Road,
WAYNE KERR BRIDGES (B =S5 T
) -— S x| / England.
k S y
M

WW — 103 FOR FURTHER DETAILS
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Z & I AERO SERVICES LI D- Retail Branch:
Head Office: 44A WESTBOURNE GROVE, LONDON W2 5SF 85 Tottenham Court Road
Tel.: 727 5641  Telex: 261306 Eongop W LaRal- SEOIAZ0N
MULTIMETER F4313 wade in USSR) A SELECTION FROM OUR LARGE STOCKS
TRANSISTORS AF239 036 BF177 0.18 #INACOA 005
e —— c p . 2NB96 0.15 02N3.02 010 ASY26 025 BF178 032 +1N4005 0.05
= e ENSITIVITY: 2NE97 0.15 *2N370 010 ASY27 030 BF179 0.35 #1NAQO6 006
! /-\ e ?203\/ DC 10.000 Q/V 2N706 010 «2N3707 010 ASY28 030 BF1BO 031 «1Na007 0.06
. —~—T [angel . 2N706A 010 *2N3708 0.10  8C107 010 BF181 035 «iNA148 004
B wmp Other DC ranges: 20.000 Q/V 2N753 023 «IN3709 010 BC107A 012 BF1B4 029 «IN530B 020
Bt mNn 2N929 014 2N3710 010 BC1078 012 BF185 030 «BY10! 015
' = 1200 AC range. 6,000 (1/V 2N930 014 2N3711 010 BCI08 010 +& 194 008 #BY105 015
S 600V AC range: 15,000 (/V 2N1131 025 #2N3RIG 035 BCIOBA 012 «E195 008 wBY126 010
-~ d 15.000 Q/V 2N1132  0.25 #2N3903 020 BCIOBB 017 #BF196 010 #BY127 013
gl 300V AC range: 25(') OOOQ/ Y 2N1302 017 «2N380 025 BC109 012 «8F197 011 +BY130 010
— e Other AC ranges: 20, Q/ IN1303 015 «2N3906 025 BCI09A 012  BF200 028 #Y164 0.50
2N1304 020 ACI2S 020 BC1098  0.12 BFX88 0.20  B2XB1
AC/DC current ranges: 60-120-600uA-3-12-300mA-1 2-6A 2N1305 020 AC126 020 BC109C 0.12  BFY50 019 series 0.20
7 . 2N1306 027 AC127 017 w8Ci47 0.12  BFYS! 019  BZY88
AC/F DC voltage ranges: 60-300mV-1.2-6-30-120-300-600-1200V IN1307 025 AC132 026 #BC149 008 BFYS2 0.20 series 0.10
Resistance ranges. 300(2-10-100-1000K 2N1308 025 AC176 0.22 #8C158 010 «8U208 200 0AT0 0.07
. o i 2N1309 025 ACI87 020 BCI71 010 0C36 065 «0A79 0.07
Accuracy 1.5% DC: 2.5% AC (of full scale deflection) 2N1613 017 ACIBS8 018 8C178 018 0Ca1 025 0A81 007
; : i 2N1711 018  ACY21 020 «BC182 011 0Cas 0.20 #0A85 007
Mirror sc_ale and knife edge pointer Tayt suspension of movement Transistor IN222% 020 ACY22 014 «BCigaa %10 of70 075 +0A90 o]
amplifier is used for all AC ranges thus achieving a common iinear scale for both AC 2N2222a 020 ADi61 038 BC186 025 OC71 015 «0A9) 007
and DC ranges. . 2N2369A 025 ADI162 0.38 BC187 025 0OC72 0.18 #0A95 0.07
A 2N2646 040 ADZ11 125 «B02) o1t 0C75 015 #0A200 0.07
B d e n | reuit. Range selection is 2N2905 D25 ADZ12 125 BC237 011  0C76 018 #0A202 0.08
MﬁTe" lds ;ty)rotetl:te i b%:{;gzns‘sﬂm”seg cs‘“ ?,“‘w::"ray C'rce R 95\/ drc a 2N2906 020 AF106 025 8C238 011 0OC8I 020 RAS310AF 035
achieve y clearly piano keys. Po sourc . y cells 2N2907 020 AF114 017 BCY32 120  0C83 030 RAS50BAF 040
Dimensions: 95 x 225 x 120mm T 2n2926 010 AF115 017 BCY70 015 0C84 0.30
2N3053 020 AF116 017 BCY71 020 0C204 oeo TTL SERIES
PRICE £37.50 plus VAT 2N3054 065 AF117 017 8CY72 015  0C206 070  Russian made
; 2N3055  0.65 AF118 025 80115 039 OCP71 0.90  Special offer
Packaging and postage £1.10 2N3391 017 AF124 025 BD116 059 ORP12 060 7400 0.09
2N3392 017 AF125 025 BD132 039 #TIP30A 0.50 7401 0.09
OSCILLOSCOPE CI-5 2N3393 0.5  AF126 025 BD133 015 DIODES 7410 0.09
- 2N3414 020 AF127 025 8D137 0.30 7420 011
- 2N3415  0.15  AF139 030 BF115 0.28 *IN914 005 7422 0.20
Made in USSR «2N3702 010 AF178 050 BF152 020 «INA0OT 004 7430 0.11
" A ! «2N3703  0.10  AF180 050 B8F167 025 «IN4002 005 7440 on
Extremeiy simple and easy to use single beam § 583567 g arig 0.50 BF173 025 «IN1003 005 7450 011
oscilloscope. Well proved design based on standard
ociallgvalves yuakes [Seilicing] Brd™ Haintenancy P&P 25p min. (U.K. only). Please add 8% VAT* 12.5%
straightforward and inexpensive. Because of its
bandwidth of 10 MHz the instrument is suitable for MINIMUM EXPORT ORDER £100
general electronic applications and educational
purposes where a sophisticated instrument would be FULLY GUARANTEED
both too expensive and delicate 3in tube giving a 50 2 I 976/ I 977
x 50mm clear display. Amplitude and time base
calibrations. Sensitivity 30mm /v max. Triggered and o
free-running time base, suitable for displaying pulses N GATAL GUE
from 0.1 u sec. to 3 m sec. A.C. mains operation = fg)
Price £55.00 ex. works, plus VAT - AVAILABLE 30p
Packing and carriage {U.K. only £2.50) VALVES

WW—071 FOR FURTHER DETAILS

ELECTRONIC
RIAL THERMOMETER - ]
INDUST | m”h, _(r:g(t){Bend

o
&~

TP/2A cuts and
bends component
leads on PC boards
in one single-handed
operation.

MEASURE
FF

HOKUTO ELECTRIC WORKS LTD

THE MODERN WAY TO MEASURE TEMPERATURE

A Thermometer designed to operate as an Electronic Test Meter. Will
measure temperature of Air, Metals, Liquids, Machinery. etc., etc.
Just plug-in the Probe, and read the temperature on the large open
scale meter. Supplhea with carrying case, Probe and internal 1%
volt standard size battery.

Model ‘‘Mini-Z 1 measures from—40° C to + 70° C Price £25.00 A i
Model “Mini-Z 2" measures from—5° C to + 105° C Price £25.00 adjustment of spacing.
Modet “Mini-on Hi"" measures from + 100° C to + 500° C £20.00

T 8% EXT
T LIGHT SOLDERING DEVELOPMENTS LTD.

HARRIS ELECTRONICS (LONDON) 97-99 Gloucester Road, Croydon, Surrey.
138 GRAY'S INN ROAD, LONDON. WC1X 8AX Tel: 01-689 0574 Telex: 8811945
("Phone 01-837 7937)

WW-—036 FOR FURTHER DETAILS

PR/1 accurately bends component
leads 90° for PCB insertion. Micrometer

WW—012 FOR FURTHER DETAILS




Wireless World, March 1977 11

Barr & Stroud are pleased

to announce a further extend the capabilities of

advance in the continued the system that it could

development of their well meet all your
filtering requirements.

acclaimed EF3 Electronic
Now 6 Modules for the EF3

Filter System. The new
Write for technical literature

giving full specifications.

modules 05 and 06 so

. EF3-04 LowPass
E F3‘O1 H |9h Pass Cut-off frequency vanable from 0-1Hz
Cut-off frequency variable from 0-01Hz to 10kHz to 100k Hz

EF3-05 High Pass

Cut-off frequency variable from 1Hz to 1 MHz

EF3-02 Low Pass

Cut-off frequency variabte from 0-01Hz to 10kHz

BARR AND ;

London & Glasgow

Barr & Stroud Limited
1 Pall Mall East, London SW1Y 5AU

EF3-03 HighPass Telephone 01-9301541 Telex 261877. EF3-06 Low Pass
Cut-off frequency variable from 0-1Hz to 100kHz Cut-off frequency variable from 1Hz to 1 MHz
E b \"‘n‘\-'\'r’ f‘[l"g-'.'_ ;

ﬁ.,“;j' . -1 .7*L_.._. o Al ;
WW 077 — FOR l“UR1 HER DETAILS

New low cost microcomputer for Iearnmg
the how’ of microprocessors .... |

Now, there is a new Microcomputer to
provide "hands on" experience to master and
apply microprocessors - the Limrose MPT8080.

It comes ready to use. Nothing else to buy,
debug or assemble. Just plug it in and you
have a powerful microcomputer ready to use.
No need for a Teletype, but if you have one,
it can be hooked on using a plug-in card.

The comprehensive instruction manual is so
straight-forward that even a person with

limited technical knowledge can rapidly
learn how microprocessors work.

The Microtutor MPT 8080 is not just a
learning module - it's a full 8-bit, parallel,
microcomputer with an 8080 CPU, 1K RAM,
and various input and output ports. [t can
be single-stepped or run cont'nuously to
facilitate a thorough understanding of
hardware/software interaction and program-
ming of microprocessors.

The MPT 8080 can also be used as a
prototy ping computer and exponded with

For instant information, please contact : additional memory and ports.

limrose electronics limited  prices £249

241-243 Manchester Road, Northwich, CW9 7NE Tel. 0606 41£76/7 from

WW—035 FOR FURTHER DETAILS
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Type 222A — the ruggedized monitor for those really
demanding situations — extremes of weather, temperature,
vibration and frequent change of site.

Standard KGM monitors range from 12" — 24",

Our long

experience of CCTV enables us to meet almost any special

requirement.

LMITED

WW — 062 FOR FURTHER DETAILS

VDU's — visual display units have also been supplied in large
numbers to suit customers’ requirements. Tell us your needs and
we will gladly quote.

Send for your data sheets on the full range of CCTV
monitors and cameras designed and manufactured by KGM.
KGM also supply an extensive range of ancillaries and
distribution units.

ELECTRONICS Clock Tower Road, Isleworth,
Middlesex TW7 6DU
Tel: 01-568 0151. Telex: 934120

FREQUENCY COUNTERS

1/10 Hz to 1.2GHz
High performance instr t ing freq y. period, time.
freq./ratio and calibrated output facility. Fast delivery. Specials by
arrangement.

“TYPE 1001M

CRYSNTALOVEN
OPFRATING MANUAL
WO TONE BLEE CASE

£670 1.2 GHz

Sensitivity 10mV. Stability 5 parts 10."
Resolution + 1 Count

301M 32MHz 5 Digit £95 | 401A J2MHz 6 Digit £132
501 32MHz 8 Digit £188 | 701A 80MHz 8 Digit £205
801A/M 400MHz 8 Digit £305 | 901M 520MHz 8 Digit £375
8018/M 250MHz 8 Digit £274 | 1001M 1.2GHz 8 Digit £670
Start/Stop versions plus £12 | Memory versions available if not

| suffixed M £25 extra

Type 101 1MHz 100KHz 10KHz Crystal Standard £95
Type 103 0ff/Air Standard £95

All prices exclusive of V.A.T
SUPPLIERS TO: Ministry of Defence, G.P.O., B.B.C., Government Depts., Crystal
Manutacturers and Electronic Laboratories world-wide

Switching problems?
Rely on Zettler.

Producing 30 basic types
of relay and 15.000 variants

with regard to contact
stacks, terminals, energiziny
current and contact
material, Zettler is among
the largest manufacturers
of electro-mechanical
components.

)

Our product range
comprises:

Low profile (flatform) -
Timing - Miniature - Low
contact capacity - Herme-
tically sealed - Stepping -
Mains switching - Latching
Contact stacks - Solenoids

R.C.S. ELECTRONICS
6 WOLSEY ROAD, ASHFORD
MIDDX. TW15 2RB
Telephone: Ashford (Code 69)
53661/2

Hybrid Relays AZ1435..1441
AZ 1435 Voltage monitor (9. 30 V)
AZ 1436 Pick-up retarder (1..30 s)
AZ 1437 Drop-out retarder (1...30 s)
AZ 1438 Pulse time limiter
(50...1500 ms)

AZ 1439 Pulse shaper (monoflop)
(50...1500 ms)

AZ 1440 Pulse generator {multiflop)
(0.1..305s)

AZ 1441 Pulse-operated relay

{fip-flop)
{24V ~10% -15%,
approx. 30 mA max.) j

We resolve your switching problems rapidly and expertly. Please

contact us for further details.

ZETTLE

Brember Road

Zettler
UK Division

Harrow Middx. HA2 8AS. Tel. (01) 422 0061

A member of the worldwide ZETTLER electrical engineering g.uup. est. 18/

WW—027 FOR FURTHER DETAILS
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POWER UNITS

Valnodio
PRODUCTION TESTING » DEVELOPMENT
SERVICING

TYPE 250VRU/30/25

Input 200-250v 50Hz or 100-120v 60Hz to order. Output 1
0-30v 25A DC. Output 2- 0-70v 10A AC. Output 3 0-250v 4A
AC.

PRICE: £233.60 excluding VAT

Regulated and unregulated outputs with output voltages of
12, 24, 50, 110 or 220v DC are also available at very
competitive prices.

Send for further details of these versatile units to:-

BROWELLS LANE, FELTHAM, MIDDX.
TW13 7EN
PHONE: 01-890 4242 or 4837
WW—044 FOR FURTHER DETAILS

Contractors to H.M. Govt. P.O.

REPAIRS

OF ELECTRICAL MEASURING INSTRUMENTS

7-14 DAYS SERVICE
ll < MODEL 8 MKV

STOCKISTS

ALSO SUPPLIERS OF GEC
RISSO AND OTHER
MULT!-RANGE TEST SETS

-

WE SPECIALISE IN ASSEMBLIES, AND IN THE
REPAIR, CALIBRATION AND CONVERSION
OF ALL TYPES OF INSTRUMENTS, INDUSTRIAL
AND PRECISION GRADE

LEDON INSTRUMENTS LTD.
GLADSTONE W(;EKS, GLADSTONE RD,

FOLKESTONE, KENT.
TEL: (ST!

) 0303 57555

WW—046 FOR FURTHER DETAILS
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good enough
for us...
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the Systron-Donner 100A

could solve YOUR pulse
generation problems

Systron-Donner has gained an international reputation for
exceptional price/performance ratio with the Datapulse family
of pulse generators. The Mode! 100A with its 10MHz frequency
range and 5ns risetime is a typical example of Systron-Donner’s
expertise in this field.

Continuously variable (0.5V to 10V into 50()) simuitaneous
positive and negative DC coupled outputs make this one of the
most versatile generators available. Single and double pulse
operation is possible with repetition rates from 1 cycle over 10
seconds to 10MHz with effective 20MHz rates in the double
pulse mode. Single shot facilities are provided together with
externai AC coupled triggering with slope polarity and level
controls.

Continuously variable pulse width and pulse delay controls
cover the range 35ns to 10 seconds. Outputs are selectable
as non-gated (continuous), synchronously gated or asynchron-
ously gated with both advance and reference triggering.

Please contact Electroplan for details of the 100A and the whole
range of Pulse Generators available from stock.

Electroplan Ltd., P.O. Box 19,
Orchard Road, Royston, Herts, SG8 5HH.
Tel: Royston {(0763) 41171 Telex: 81337

73 d11ad 1a1nduwi0d Juswidinba 158} 2160) ‘S204N0S (UGS ‘S1AIBWNINW ANBO|EUE ‘S311088999€ puR $ad03S0||19S0 ‘BUIPI0Ia:

a service fomeasurement &

An Electrocompanents Group Company.

WW—99 FOR FURTHER DETAILS
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wantsafety
isolation
for their
voice band
circuits”

L
o

o
s
One more request item. We met it with a neat little

transformer. Now, in two versions, it joins the list of useful
Whiteley products,and everyone involved in comimunications

system design will be interested in the protection they provide.

Inserted in voice band circuits, they effectively isolate
equipment from the hazards of adjacent high voltage
power circuits on the ‘line’ side. High isolation leve!
between line and equipment windings gives protection
against voltage surges, lightning strikes and fault condit
ions. One version is designed for 17Hz signalling circuits,
the other with several voltage ratios also suits a 50Hz
ringing circuit. All are Post Office and C.E.G.B. appioved,
and the second version is also approved with extra
protection diodes added. Requests for data sheets
welcome. Or if you want to request a product spec of
your own — we're always interested!

Surprising how often you'll find

Whiteley Electrlcal Radlo Co. Ltd
Mansfieid, Notis NG18 5RW, England. Tel: 0623 24762.

WW—084 FOR FURTHER DETAILS
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DATA AND
COMMUNICATIONS
TERMINALS

Teletype 28, 32, 33, 35, 40
TermiNet 30, 300 & 1200 (30 and 120 cps)
Teleterm 1132 and 1200 series (portable / fixed 30 cps)
with integral coupler and RS 232C)
Other page printers (by Siemens, |TT Creed, etc.)

* Spares, repairs, overhauls and maintenance
* QOther types and models available
* Refurbished units also available
* Short and long period rentals
* Minicomputer interfaces
* Quantity discounts
* Immediate delivery

TELEPRINTER EQUIPMENT LTD.
70-80 AKEMAN STREET
TRING, HERTS., U.K.

Telephone 0442-82-4011
Cables RAHNO Tring
Telex 82362

A/B Batelcom Tring

WW—024 FOR FURTHER DETAILS

|HARRIS ELECTRONICS (London)

METER PROBLEMS?

137 Standard Ranges in a variety of
sizes and stylings available for 10-14
days delivery. Other Ranges and
special scales can be made 1o order.

Full Information from:

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

WW.-—037 FOR FURTHER DETAILS



Wireless World, March 1977 15

Hi-Fi Systems that GROW with you

MAGNUM (1l System as well as the features illustrated, has 20W r.m.s. per channel {you could have 40),
with typical distortion of only 0.07%. The magnetic input has >70dB. S/N ratio (Ref. 3mV) and an overload
margin of 43dB.

Select Vol Bal Bass Treble
1kHz 1kHz
mute 300Hz 3KkHz I O ~
] _
> C P-P1 C P-2-15/20 '
Stereo Preamplitier 20W Stereo Amp.
>4 £13.30 vat £1.66 £12.85 vat £1.61 e
& 1y
CP-FG1
Audio Function Module
£11.75 vatg1-47
Aux
\Super
Mono Stereo
IMAGE WIDTH Hi-Pass

For details of CLIFFPALM AUDIO MODULES send 'arge s.a.e. or see ad in Feb WW
NOW EX STOCK. All other parts required —knobs, pots {rotary and linear) switches, sockets, etc
NEW THIS MONTH. P.C B.s on which to build your MAGNUM I, {l or Ill system.

POWER MODULE CP-PS-18/2D. £6.50 +72p V.AT

Prices include full application data, post and packaging. These products carry a 2 year guarantee
® DEPT. HW, 13 HAZELBURY CRESCENT
b pa 11 . LUTON, BEDS LU1 1DF Tel 0582-415832 g

WW — 097 FOR FURTHER DETAILS

nombrex

MODEL 41
R.F. SIGNAL GENERATOR
Price £54.85

* 150 KHz — 220 MHz on fundamentals. PLUS VAT
* 8clear scales — Total tength 130mm. ®
* Spin-Wheel Slow Motion Drive 11 - 1 ratio. I-I-liRUI-.INE WAI IMETER
* Overall Accuracy — 25%.
* Modulation, Variable depth and frequency. 045“2300 MHZ/ 01’10,000 WattS
* |Internal Crystal Oscillator providing calibration checks throughout all
ranges. The Standard of the Industry
* Mechanical scale adjustment for accurate alignment againsi internal
i -y What more need we say. ..

* Powered by 9V Battery.
Trade and Export enquirtes welcome.
Send for full technical leaflets

il aspen electronics limited

NOMBREX LTD., POUND PLACE, WOLBOROUGH STREET,
NEWTON ABBOT, DEVON, TQ12 INE 2 KILDARE CLOSE, EASTCOTE, MIDDX. HA4 SUW
Tel. Newton Abbot 68297 TELEPHONE: 01-868 1188 — TELEX 8812727

Exclusive UK representative

WW—080 FOR FURTHER DETAILS WW-—_052 FOR FURTHER DETAILS



JointheDigital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures
113%" x 84" and contains 60 pages packed with mformation,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra. to memories
counters and simple arithmetic circutts, and on to a complete
understanding of the design and operation of calculators and

£6.20

Design of Digital Systems.
plus 8Op packing and

surtace post anywhere in
the world

Payments may be made i
foreign currencies

Quantity discounts
available on request

VAT zero rated

Also available -— a more elementary course assuming no prior
knowledge except simple arithmetic
Digital Computer Logic and Electronics

In 4 volumes £4.20

plus 80p P. & P

1. Basic Computer Logic

2. Logical Circuit Elements

3. Designing Circuits to
Carry Out Logical Func
tions

4. Flipflops and Registers

Offer Order both courses
for the bargain price £9.70,
plus 80p P. & P

Designer Theshe coursei wr:ere \'/vntten sc:j that you could
teach yourself the theory and application of

Manag?" digrial logic. Learning by self instruction has the

Enthusiast a:vamlages of being quicker and more thorough

R 0 than classroom learning. You work at your own |

Scientist speed and must respond by answering questions

Engineer on each new piece of information before

Student proceeding to the next

Guarantee—no risk to you

If you are not entirely satisfied with Design of Digital
Systems or Digital Computer Logic and Electronics
you may return them to us and your money will be
refunded in full, no questions asked

o e e tmreroer

To Cambridge Learning Enterprises. Dept. COM. FREEPOST
Rivermill House, St Ives, Huntingdon, Cambs. PE17 4BR

"Please send me set{s) of Design of Digital Systems at £ 7.00 each
p & p included

or set(s) of Digital Computer Logic and Electronics at £5.00 each
p & p inciuded

or combined set(s) at £10.50 each, p & p included

Name

Address

delete as applicable

No need to use a stamp -~ just print FREEPOST on the envelope

Wireless World, March 1977
B

TRANSDUCER and RECORDER

\
AMPLIFIERS and SYSTEMS

i

o®

(] 9
‘ Q 0-‘ reliable high
- performance &
practical controls.
| -s individuall
(@ o @ Y

powered modules—
mains or dc option
single cases and up
to 17 modules in
standard 19" crates
small size—low
weight—realistic

|@ '.‘ @Q
=
€ le

| o®

.l . 1B .1 £ prices.

E —\D I:J Fyide

[—‘ ) E Electronic
49/51 Fylde Road Preston L?bgratones
PR12XQ Limited.

\ Telephone 0772 57560

J

WW—(M7 FOR FURTHER DETAILS

SHEET
METAL
PUNCHES

for quick,clean holes

® Easiestand
quickest way of
punching holes in
sheet metal (up to
1.625mm)

@® Simple operation

® 100% British

@ Burr-free holes —
no jagged edges

# 57 Metric
and Linear
sizes (Lists on
application)

L

Used all over the world by Government services —
Atomic, Military, Naval, Air, G.P.O. and Ministry of
Works; Radio, Motor and Industrial manufacturers,
Plumbing and Sheet Metal Trades, Garages, etc

Wholesale and Export enquiries to:

"Q-MAX"(ELECTRONICS)LTD

A4 PENTON STREET-LONDON N19QA Tel:01278 2500

WW—M5 FOR FURTHER DETAILS
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The new Maplin Catalogue |
is no ordinary catalogue...

Sever. .
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3 9,693\ pTa/or ne(v i
reoond o Saiit

O Cts A6

W e bUIld to .

Find out a
electronics
can byilg
will heip you
our many
booklets givi
Structional ge
exciting projec
graphic equal
electronic

cated electronic orga

:g;a':zed synrhesngerr; o

Ny more

bo {

Ut our major
Projects yo,
ur catalogye
choose one of
leaflets and
ng full con
tails of sych
1S 3s a sterep
iser. or ap

Catalogue includes a very wide range of
components: hundreds of different capacitors;
resistors; transistors; 1.C’s; diodes; wires and
cables; discotheque equipment; organ components;
musical effects units; microphones; turntables;
cartridges; styli; test equipment; boxes and
instrument cases; knobs, plugs and sockets;

audio leads; switches; loudspeakers; books; tools —
AND MANY MANY MORE.

f(r)zrr:\c:\clor‘& and it yransform l
JE
CATALOG ‘
0 FOR OURSEE NO\I7\I. \
_~GEN
T seEND TH\% AL Pr\ceSO SE! Lrand ne 7\7(:3‘8‘Y ausied
(e o a copy © YOGy 1 M ST Niain 14 <%
ue
please Tus of pos " 1 se i 18
o k nhat
ca\a\p‘g\: h every ‘p Lsfied. ' ™ eturn 00 ho‘u‘j | \
that am nO gt inderss
\ of recetp o . b
wit NG
ou not pY h i \ Our bi-monthly newsletter keeps you up to date with latest

guaranteed prices — our latest special offers (they save you
pounds) — details of new projects and new lines. Send 30p

NAME/ — \ for the next six issues (5p discount voucher with each copy).

\ ADDHESS/// - \
\ o - WW3 \
\ - ﬂa\;\e\g\‘\,ESsex‘BSB’B\;ﬂ—— 3
i Xa. o - S et ‘

. (.80

aphn \ectro’_
| v P ELECTRONIC SUPPLIES

DON'T DELAY
POST COUPON NOW P.O.BOX 3, RAYLEIGH, ESSEX SS6 8LR
IT COULD BE THE BEST 50p YOU 'VE EVER Telephone: Southend (0702) 715155
SPENT Call at our shop 284 London Road, Westcliff-on-Sea, Essex
(Closed all day Monday) Telephone: Southend (0702) 47379

WW — 020 FOR FURTHER DETAILS
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Bringing further versatility to the range of low cost Chart Recorders and XYt Plotters.
Designed and manufactured in the U.K. at our Southampton plant:

T Y] K e o

wil

The NEW PL200 PLOTTER OFFERS:-
Low cost main frame
Large writing area (228 x 305mm)
Electric (remote or local) pen lift
Vertical or horizontal mounting
400 mm/sec. Y axis writing speed
Variable sensitivity down to approx. 1V F.S.D.
Variable damping
Simple, uncalibrated time base
Stabilised supply for resistance transducers

PLUS (optional plug-ins)
D.C. single ended and differential amplifiers

_,/-v(/Sensitivities down to 50 uV/cm

A.C. linear and logarithmic level amplifiers

Time base sweep times from 5 seconds to 500 minutes

For complete details or a demonstration contact:-

J.J. LLOYD INSTRUMENTS LIMITED

Brook Avenue, Warsash, Southampton SO3 6HP, England
Tel: Locks Heath 4221 (STD 048 95)

INSTRUIVIENITS Telex: 477042 - JAY JAY - SOTON. Cables: Eddymes, Southampton.
WW—068 FOR FURTHER DETAILS

¥ RADFORD|
HIGH PERFORMANCE AMPLIFIERS

for the enthusiast and professional

ZD22 Stereo Pre-amplifier Control Unit

A stereo pre-amplifier of virtually zero distortion. Inputs for disc, tuner. and
two tape machines, providing comprehensive recording and reproducing
facitities. Sensitivities: Disc 1mV, and Auxilliaries 50mV., for 1V output
Exceptional signal/noise ratio. Output at clip level 18V r.m.s

ZD50 Power Amplifier
A stereo power amplifier of all aluminium construction. Output of 110
watts per channel into 4 ohms and 70 watts into 4 ohms at typically less
than 0.002% distortion.

ZD100 Power Amplifier
A stereo power amplifier of ‘all aluminium construction with high thermal
mass and designed for continuous operation at high output level. Provides
150 watts per channel into 4 ohms and 90 watts per channe! into 8 ohms
at virtuatly zero distortion.

ZD200 Power Amplifier
Characteristics as ZD 100 amplifier but provides an output of 250 watts per
channel into 4 ohms and 150 watts pér channel into 8 chms

HD250 Stereo Integrated Amplifier

Uses ZD22 pre-amplifier with a power amplifier having a power output in
excess of 50W per channel into 4-8 ohms. Distortion: less than 0.02% at
rated power, typically tess than 0.01%. True complementary symmetry
qutput. Headphone output. Inputs: Disc, tuner, and two tape machines.
Sensitivities: Disc 1mV. Auxilliaries 50mV for 20W output.

Full descriptive leaflets available from
RADFORD ELECTRONICS LTD.
Audio Division
Ashton Vale Road, Bristol, Avon BS3 2HZ. Tel: 0272-662301

WW—028 FOR FURTHER DETAILS

Koo iose
lontncke CLEAW

BY USING A

DIACROMA
SPATULA

Manutactured in France
British Patents applied for

&

No other cleaner has all these advantages:—

-

. Only 100% pure. natural diamond grains are utilised

N

. Blades are treated with hard chrome to reinforce the setting of the diamond grains. to
obviate loosening or breakaway during use. This process also prevents clogging ot the
diamonded surface by residues resulting from use

w

. Alt diamonded blades are rectified to ensure an absolutely smooth surface by eliminating
diamond grains which may rise above the surface This eliminates all excessive
scratching during use

»

- All diamond grains are rigidly calibrated to ensure a perfectly uniform grain size ol either
200. 300 or 400

. The chrome gives a very weak co-efficient of friction and the rigidity of the nylon handle is
calculated to permit proper utlfisation and yet pliant enough to avoid undue pressures on
highly delicate relays

Grain size 200. thickness 55/100 mm. both faces diamonded. For quick cleaning of industrial
relays and switching equipment. etc

Grain size 300. thickness 55/100mm __ both faces ditamonded For smaller equipments, like
telephone relays. computer relays, etc

Grain size 400. thickness 25/100 mm . one face diamonded For sensitive relays and tiny
contacts. Two close contacts facing each other can be individually cleaned. because only one
tace 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.AEA, C.E.G.B. British Rail and other Public Authorities ;
also major industrial and electronic users throughout the United Kingdom.

WW—074 FOR FURTHER DFTAILS
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INTRODUCING
INTERLAB

type MP51 low cost
PULSE GENERATOR

anew model in LI's INTERLAB®series
of versatile, economical, instruments for
laboratory, test and education

= I:: g = 7 @w :é.-. i : ."_ Y"%

e i = i
LYDNB lNBTnUMENTS nuonuuu- ENBLAND

o 0 | — umen

lll!(

> Q O,
t 9 ' @

S!l [S

TYPE MP51 PULSE GENERATOR

M PRF 5Hz - 5MHz W External trigger
M Delay 100ns - 100ms @ Manual one-shot
Width 100ns - 100ms @ TTL compatible
® Mixing input for double/multi-pulse

B Price — only £60 ex works (plus VAT)

Also available in the INTERLAB®series:
TYPE SQ10 SINE/SQUARE OSCILLATOR

@ YoNm N

5 "o| W10Hz - 1MHz
' 2 “ W10V p-p output
o Q |} W 0.05% typical

- y T distortion
; é @ * B 50Q source

e ——— _iImpedance

R M 0.1% - 10% THD

[ ]
| b 0 0 B Fundamental
{ B | o |} 10Hz-100kHz
! & ;@ S M Intrinsic
- G ‘ o 2 distortion
™ less than 0.05%

INTERLAB

series from
LYONS INSTRUMENTS

‘ Hoddesdon Herts EN11 9DX
Telephone 67161 Telex 22724
A Claude Lyons Company
WW—008 FOR FURTHER DETAILS

Introducing
o
vick Charge
Cordless s
Soldering
Iron

o Solder heat in five
seconds

e No wires to
restrict use

e Completely
recharges in only
4 hours!

o No need for
earthing

e Capacity to solder
up to 125 joints

This new rechargeable

soldering iron from Greenwood |
brings added freedom to :
professional soldering. The

Quick Charge recharges so fast
that completely dead battery
cells can be brought to full
charge in about 4 hours — three
times faster than before. In its
stand the Quick Charge is, of
course, being continually
charged. A wide range of tips
and now also a P.C. Drill
attachment make this the most
‘versatile’ professional

soldering iron available.

Mustration actual size.

Greenwood Electronics. Portman Road. Reading. RG3 INE
Telephone: 0734-595844 . Telex 848659

WW 056 FOR FURTHER DETAILS
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A. D. BAYLISS & SON LTD.

Behind this name
there’s a lot of
real POWER!

Illustrated right is a TITAN DRILL

Mounted in a multi-purpose stand. This drilt is a powerful tool running on 12v DC at approx
9000 rpm with a torque of 350 grm c¢cm Chuck capacity 3.00 m/m

The multi-purpose stand 1s robustly constructed of steel and aluminium The base and bracket are
finished in hammer blue

Also available for use in the stand is the RELIANT DRILL which s a smaller version of the Titan
Approx. speed 9000 rpm. 12v DC, torque 35 grm. cm Capacity 2 4 m/m

TITAN DRILL & STAND £19.50

+ B% VAT = £21.06 + £1 P&P
=£

TITAN DRILL ONLY £8.90 + 8% VAT = £9.61 + 35p P&P
RELIANT DRILL & STAND £16.27

+ 8% VAT = £17.52 + £1 P&P
RELIANT DRILL ONLY £€5.22 + 8% VAT = £5.64 + 35p P&P
TITAN MINI KIT DRILL £13.95
Plus 20 Tools + 8% VAT = £16.07 + 50p P&P
RELIANT MINI KIT DRILL £11.20
Plus 20 Toals + 8% VAT = £12.10 + 50p P&P
TRANSFORMER UNIT £8.55

+ 8% VAT = £9.23 + 75p P&P

These are examples of the extensive range of power tools designed to meet the needs of
development engineers, laboratory workers, model makers and others requiring smatll precision
production aids

To back up the power tools. Expo offer a comprehensive selection of Drills, Grinding Points and
other tools

SEND STAMP for full details to main distributors

A. D. BAYLISS & SON LTD., Pfera Works, Redmarley, Glos. GL19 3JU

Stockists Richards Electric, Worcester and Gloucester; Hoopers of Ledbury; Hobbs of Ledbury; D&D Models, Hereford: Bertella. Gloucester

WW —094 FOR FURTHER DETAILS

it
ITAM 805 BTRACK)
MASTER RECORDER

OTARI DP-4050
CASSETTE COPIER

H @ \ - or ten thousand I

\ Eight times copy
'@ @ speed. foolproof
jot

.+ Fully modular elec-
. tronics using plug-
in PCB's through-
out. Separate sync
and replay amps
give identical
levels. Switchable
VU’'s with slow
decay. Individual
oscillator for each
channel. Dolby A
switching facility
Comprehensive
facilities include
sync on all chan-
nels, servo con
tiolled capstan
modularelectron-
ics, variable speed
loptional). relay-
solenoid operation
Compact presenta-
tion for easy porta-
bility

£1 790 + \/AT Full console optional extra.
Compatible 8-output Mixer available

£1260 + VAT

operation for non-
skilled personnel

n h modular construc-

& -_— / tion, servo-con

! 74 - trolled direct cap-
N Lé stan drive

Immediate delivery

THESE ITEMS ARE INDUSTRIAL PRO-
DUCTS AND SUBJECT TO 8% VAT

Industrial Tape Applicationsl] | A;;.:m::‘:m?z:z';":;.v;:t’;:;7“:-' i

WW—096 FOR FURTHER DETAILS
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Everyone just says...

Selectest.

Good job we know what
they mean

The MK. 3 Selectest

has every facility

you need built into it
accuracy, sensitivity and
robustness

The case 1s made of
wipe-clean, tough, light

weight melamine. Terminals 2 >
accept 4mm push-in plugs ¢ N
on the front panel . strecresy

$vaer

enabling the Selectest
to be used horizontally
or vertically

The scale mncoiporates
an inset minor and
knife edge pointer

SALFORD ELECTRICAL
INSTRUMENTS LIMITED

Peel Works, Barton Lane, Eccles, Manchester M30 OHL
Telephone 061 789 5081 Telex 667711

A memb Y GEC Electrical ( e Lt sge

WW—081 FOR FURTHER DETALLS
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The world's most famous company in communication, the Nippon
Electric Company Ltd., Tokyo. has developed the famous NED CQ
radio amateur gears, being with regard to design, quality, reliability
and price real pace-setters for today’'s communicators.

First in history of amateur radio, such a big and famous company with
more than 80 years of experience in construction of communication
facilities, made its experience available to radio amateurs around the
world.

The NEC. which has declared microwave space communication to its
speciality, knows perfectly which attributes equipments must have for
becoming bestsellers.

Today we present:

NEC ca 110 E DIGITAL

allband, HF, 300 wattstransceiver 160 / 80 / 40 / 20 / 15 / 11
10A 7/ 10B 7 10C / 10D / WWV, modes FSK, USB, LSB, CW, AM,
with separate 8 pole X-tal lattice filters for each mode fitted
Further features: Side tone at CW, VOX (automatic transmit-receive
by talking into microphone), 11 meter CB band, all channels easily
selectable through digital counter, excellent receiver sensitivity at
extreme crossmodulation security by application for the 7360 low
noise beam, deflection mixer tube.

This feature alone makes of the NEC CQ 110 E a toprider. Fixed
channel communication on 22 channels is possitle. A 60 page
manual and a high quality dynamic microphone are supplied with the
transceiver. Speaker, AC 100-235 volts and DC 13.5 volts powe}
supplies are built in of course

NEC ca 301

allband HF, 3KW. linear amplifier, 160/80/40/20/15/11/
10 meter, for modern amateur communication. Two EIMAC 3-500 Z
triodes, in zero bias grounded grid application guarantee long trouble
free communication. The NEC CQ 301 can be driven by our CQ 110E
or other exciters capable ot about 50-100 watts of drive. AC power
supply 100-235 volts is built in of course

RETAILERS: Do not hesitate to accept our offer. Join us in selling
these bestsellers!

Sole distributor in Europe:

CEC Corp., Via Valdani 1 —CH 6830 CHIASSO—SWITZERLAND
Phone: (091) 44 26 51 Telex: 79959 CH

WW 064 — FOR FURTHER DETAILS
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HIGH POWER DC-COUPLED AMPLIFIER

. PR—— s * UP TO 500 WATTS RMS FROM ONE CHANNEL
* DC-COUPLED THROUGHOUT
b £ v * OPERATES INTO LOADS AS LOW AS 1 OHM
* FULLY PROTECTED AGAINST SHORT CCT,

e * 3 YEAR WARRANTY ON PARTS AND LABOUR

The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in
industrial, and Research applications in this country. It is DC-coupled throughout so providing a power
bandwidth from DC to over 20.000Hz. The ability of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Puise or complex
waveforms has established the DC300A as the world’s leading power amplifier. Each of the two channels
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to
DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration
of this fine equipment piease let us know.

Power Bandwidth DC 20kHz ¢ 150 watts + 1db Odb Slewing Rate 8 volts per microsecond

Power at clip point {1 chan) 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity

Phase Response +0 15 DC to 20kHz. 1 watt 82 Input sensitivity 175 V for 150 watts into 8(2
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ochms

Intermod. Distortion Below 0.05% Q.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 80 Power supply 120-256V. 50-400Hz

Hum & Noise (20-20kHz} At least 110db below 150 watts Dimensions 19" Rackmount. 7 High. 9%~ Deep
Other models in the range: D60 — 60 watts per channel D150A — 150 watts per channel

Other models available from 100 watts to 3000 watts

MACINNES LABORATORIES LTD. | MACINNES FRANCE

" - 45 Rue Fessart
Macinnes House, Carlton Park Industrial Estate pa,isu75°1sgs,a France

Saxmundham, Suffolk IP17 2NL. Tel: (0728) 2262 2615 Tel: 203-30-01

WW—034 FOR FURTHER DETAILS

= . % J ES AUDIO INSTRUMENTATION
‘ % - TR llustrated  the  Si452
= S O O Distortion Measuring
—_— | . Unit—low cost distor-
== s
BHYSIAIS i i 2 0O O O tion measurement down
; | | «33 o to .01% £48.00
-HST! ' ﬂ
x = | Si451 £60.00 Si453 £60.00
= Comprehensive Millivoltmeter  Low distortion Oscillator
—— 350p Volts 20ranges sine square RIAA
,,,,, 7_1 = El prices plus VAT
T — UMITED . | J. E. SUGDEN & CO. LTO. Tel. Cleckheaton (0274) 872501
| A E L S oo sy s e oo oo | CARR STREET. CLECKHEATON. W. YORKSHIRE B19 5LA

Cables: Aerocon Telex Horley )
WW—042 FOR FURTHER DETAILS o l

Auolno versahlﬁy by '““EE[]

i ' ot o e The Tweed Twin-100 Monitor Power
Amplifier — designed for a high peak
output capability, this robust amplifier
delivers 100 watts per channel into 8

ohms. Full performance specification on
request.

If yo reqire superb quality, top performance; proven . '“’EED n“nlo

WW-—025 FOR FURTHER DETAILS

reliability and electronics designed with music in mind,
write or phone: . onont 33 1O

Specialists in Audio Control Equipment for the Broadcast and Sound Recording Industries
WW—085 FOR FURTHER DETAILS
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(¥/rRaDFORD] :
AUDIO LABORATORY INSTRUMENTS 643 FUNCTION GENERATOR
SINE, SQUARE + TRIANGLE
0.01to 1 MHZ ;
10v PP +=5v DO OFFSET

or the professional
T -

50C OUTPUT IMPEDANCE
1000:1 VCO RANGE

LDO3 Low Distortion Oscillator
A continuously vaniable-frequency laboratory oscillator with a range
10Hz-1.00kHz, having virtually zero distortion over the audio frequency
band with a fast settling time

LDO3.B Low Distortion Oscillator, balanced output.

A LDO3 but fitted with an output amplifier and screened balanced
transformer providing a 600 ohm floating / balanced output, and 150
ohms unbalanced output.

DMS3 Distortion Measuring Set (///ustrated}

Measures total harmonic distorion down to 0.001% speedily and
accurately. Direct reading from calibrated meter

HSV1 High Sensitivity Voltmeter

FUNCTION !
GENERATOR
643

9-.

Arphtuds

An accurate voltmeter with 16 ranges, 10uV-300V f.s.d. Average s B - )

responding - ¢ : £

HSV2 High Sensitivity Voltmeter. i v o 4

As HSV1 but true r m s. reading. Y R

ANM1 Audio Noisemeter E J

An accurate voltmeter and noisemeter with 16 ranges, 10uV-300V f.s.d. F

Fitted weighting characteristics. Wide band, DIN Audio Band. IEC/DIN :

Curve ‘A", and CCIR. Average responding 643 Function Generator .. £95 + £2 P&P WW.015

ANMZ Audio Noisemstar Other products include:

s 1 but true r-m.s. readin .

ANE1 Audi‘; Noisefilter "9 643A Function Generator . £79 WW.016

An active filter to CCIR weighting characteristic for use with external | 745 Counter T!mer o £88 WW.017

voltmeter. (Ref. Dolby Laboratories Inc.. Bulletin No. 43, Mar. 76) 744 Counter Timer £79 Ww.018
Full descriptive leaflets available from 631 Filter Oscillator . £98 WW.019
RADFORD ELECTRONICS LTD. Delivery is normally ex-stock — telephane for canfirmation

Laboratory Instruments Division Prices carrect at time of going to press, subject to change withoul notice

Ashton Vale Road, Bristol, Avon BS3 2HZ Tel. 0272 662301
WWwW—029 FOR FURTHER DETAILS

OMB, Electronics, Riverside, Eynsford, Kent. Tel. 0322 863567

Edicron & 1S
For Quality '
and Reliability

Edicron Limited ,
Redan House 1 Redan Place
London W2 4SA

Tel:01-727 0101

Telex: 265531
Cables:Edicron London'W2

TV Picture Transistors CR
Tubes ' Assemblies

EXPORT—IN USTRYf- WHOLESALE

—040 FOR FURTHER DETAILS
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b' BIVIBOARD
am It INTERNATIONAL :.ce moen Stop Ruining Your 1.C.’s And W?sting Time Soldering
The Wireless Specialists for components & modules. Plug Into The Revolutionary New

EF5800, 7030 & 91196 - .9uV/30dB S/N., 0.2% T11D BIMBDARD

Our top three FM tunermodules. (EF5800 shown with can off). The Only Professional Quality Breadboard That

Accepts All DIL Packages With 6 To 40 Pins

Incorporates Bus Strips For Vcc And Ground

Includes A Component Support Bracket
Has Over 500 Individual Sockets

And Allows You To Use And Re-Use
IC’s, Transistors, LED’s, 7 Segment Displays,
Diodes, Resistors, Capacitors

From left to right, the EF5800 6 circuit varicap FM tunerhead
with the 7030 linear phase IF and the 91196 PLL stereo decod-
er with integral 55kHz ‘birdy’ filter. The system provides afc
muting, meter drives, agc, auto stereo switch, & a specification
that exceeds broadcast requirements. Now available with a new
EF5801 tunerhead, with FET buffered oscillator output for
synthesiser/frequency readout facilities

EF5801..£17.45, EF5800..€£14.00; 7030..£10.95,91196..£12.99

Complete FM tuner kits/systems (Carriage £3 extra.)
The Mark 8 Signalmaster - by Larsholt Electronics

This tuner is based on the popular 7252 tunerset, and provides
an incomparable combination of style and performance that
can be built by even the relatively inexperienced constructor.
Complete kit....£85.00;, matching 25+25W amplifier...£79.00 .
International Mark 2 Tuner kits:

Complete tuner kit, based around the 7253 tunerset, £65.00 . .
Or just the chassis, cabinet, heavey aluminium front panel Only £9.72 (cheque with order) Including VAT and P.P.
for your own choice of modules- see our new info. feaflet on Special Quantity Discounts Available For

the International Tuner. (SAE please) Radio Clubs, Retail Outlets, Distributors

NEW NEW NEW NEW NEW NEW NEW NEW BOSS INDUSTRIAL HOULDINGS LTD
= Higgs Industrial Estate, 2 Herne Hill Road, London, SE24 0AU, England
BIONIC FERRET METAL LOCATOR Telephone 01-737 2383 Telex 919693
Ambit has designed a new approach to cost effective sensitive
metal locators, and now we proudly present the first of the
family of ‘Bionic Ferrets” Details OA, but we can say it will

detect a 10p piece at 8-10 inches. Coupled with low power ELECTRONORGTECHNlCA

consumption and many mnovations, this is the first radically

advanced detector that can be made from a kit. £37.99 carbon film RESISTORS

Radio module selection: (Prices for kits in our catalogue & PL)

EF5800 Ambit 6stage varicap 88-108MHz tunerhead  £14.00 Ve and Vaw 70°C 5% tol. E.12
EF5600 TOKO 5 stage varicap ! £12.95
EC3302 TOKO 3 stage varicap £7.50 EX_STOCK
7020 Dual ceramic filter FM |F system moduie £6.95
92310  MPX decoder, with stereo filter and preamp £6.95 £4 90 PER I 000 PLUS & POSTAGE
93090 MPX decoder with CA3090AQ + filter stage  £7.35 " OF ON E VALUE V.AT
91197 MW/LW varicap AM tuner module £11.35
771 New ‘Off-Air" UHF varicap TV sound tunermodule Minimum export order £100
with mute, AFC, dual conversion, PSU £27.00 :
9014 MW/LW/Stereo FM tuner chassis, Mech, tuned £26.00 | Contact John Gingell
Components: ICs, coils, filters, trimmers diode law pots etc. AERO SERVIGES LTD_
HA1137W/3089E FM IF 1.94 TOKO AM IFTs: .
TBA120 FM IF and demod0.75 455/470kHz types 0.30 44A Westbourne Grove
MC1350 FM IF preamp 0.97 10.7MHz types 0.33 London W2 bSF
SN76660N FM IF and det. 0.75 (10mm square, with int, cap.) TEL 01.727 5641 TELEX 261306
MC1310/4400 PLLMPX  2.20 455kHz Mechanical filters - -
CA3090AQ PLL MPX 3.75 4 or 7 kHz bandwidths 1.95 - T 5
HA1196 PLL MPX 4.20 455kHz ceramic IF filters WW—053 FOR FURTHER DETAILS
UA720 AM radio system 1.40 6 or 8 kHz bandwidth CFT0.55
TBA651 AM radio system 1.81 SFD455 (Murata) 0.75
t«ﬁﬂgé bArY' radljo system %.gg 455kHz dual ceramic CFX 1.80
alanced mixer . fi =M :
T1C90 600MHz decade ctr 14.00 35327 & mate i ahaee! M5 2s
LM38ON 2 W Audio 1.00  3125N 4 pole Jin phase  1.30
LM381N audio preamp st. 1.81 CFS ceramic filters 0.50
TDA2020 20W audio amp 2.99  pjjot tone (MPX) filters:
TCA940 10W audio amp 1.80 gL R3I107N stereo 1.90
NE723 voltage reg 1C 0.80* B R2007N 1.95
TDAL1412 12v 600mA reg 0.95* g R3152/mono 0.97
78M20 20v 500mA 1.20* g 'R3172N tape bias trap, with
‘Ir\"é?esg/olevar‘;cap regulator0.50* g5 or 100kHz pole 7
/28 PLL ICs 3.50*
ICLBO3BCC function gen 4.50+ various chokes etc. see price list
22turn 100k diode faw trimpots, with integral knob 40p

2700 rotary 100k diode law tuning pot 32p
Also....meters for tuners, AM tuning varicaps, MOSFETSs etc....

—=post/packing 22p per order - except whete indicated ==
General. All prices shown here exclude VAT, which is
generally 12%%. (Except where marked*). The latest
price leaflet is available FOC with an SAE. Please send I

a {large) SAE with any enquiries. Full catalogue still 40p. vFlTCH TAPE MECHANISMS

37 High Street, Brentwood, Essex. CM14 4RH. 7a Balham Grove, London, SW12, 01-673 1362
TELEPHONE (0277) 216029 - after 3pm if possible please.

Cartridges
also available
direct from

us.

WW.-—038 FOR FURTHER DETAILS
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K [JFORHOME s
CONSTRUCTOR ®©
TT-Dec Breadboard\

TT-Dec, The New Versatile breadboard for integrated circuits
which require a considerable amount of discrete circuitry.
Buy now and receive a Free |1.C. Blob Board. Worth 36p.

‘ {

Design and build circuits directly onto the TT-Dec: plug
components in and out; Re-use components; No soldering.
TT-Dec's have 416 contact points, 2:16 Dil holders, a
facility for 410 lead TO51.C.'s, 2 corr ponent support
brackets, 10 double ended leads and step by step instructions
of exciting |1.C. projects to build. Contacts are linked
electrically in rows with 5mm gaps, enabling short lead
devices to be inserted directly into the contacts.
Special price £7.26 + (64p for postand V.A.T.)
+ FREE I.C. Blob Board.

PB S
P.B. Electronics (Scotland) Ltd. 1 o
LS_/ High Street, Saffron Walden, Essex. ®\\' ©

WW—033 FOR FURTHER DETAILS

5
a con Edek frik,
MINIMUM TID POWER AMPLIFIER MODULES
WE BELIEVE OUR MODULES ARE UNEQUALLED IN SOUND
QUALITY, OVERALL PERFORMANCE & VALUE FOR MONEY

*S/N>10dB # 120x > & Fully protected & Bk W 3ShH ®1aTis 4
|t has recently been shown that an amplifier with some traditionally desireable features leg heavy teedback wide
bandwidth! can actually sound worse than oo with a poorer spec. This has been atirrouted

Lo distortion caused by transieatsiTiD. Carelutly positioned compensation, a rise-time of 10ps
settiing ~time af 10458, 2k and slewing - rate of §y/ps ensure minimum L0, white LHD 15
reduced to typically DF -Bamaxiat TkHe by ultra-lhinear output triples, not b
feedback. This approach has yielded ane of the cleanest sounding

amplifiers available regardiess of cost

isolated twin power su
half of the S10 is capa
regulation much bette
0.005 ohms. A coarse

300 microvoltsr.m.s.

i London N15 5JB.

8 60Wrms/8n.t £14
1 100Wims/da, 235y £
3 Wi 2 £21
Hitluty 10 £
Cheque / PD. 10 IMSON | 1K

S AE. for fult details STATION
Tol. (35) 0533 38621 RATBY. [ FICESTIR

WW—0M1 FOR FURTHER DETAILS

EASUREMENTS

with the

CE1008 - Domestic heatsink.!SOmm

sinadder

The SINADDER s a speciatized
distortron meter for Sinad
Measurements. Just connect it
to the audio output and read
SINAD directly. No adjustments
to make. Automatic circuitry
does the fevel setting for you

£120 +p. ap s VAT
LYONS INSTRUMENTS

Hoddesdon Herts EN119DX Tel: 67161 Telex 22724

A Claude Lyons Company

WW —009 FOR FURTHER DETAILS

without losing all your

ow to cdouble
youroutput

rt
control provides

Send your Order now to Linstead Manufacturing Co. Ltd., Rosiyn Road, §

risiead

Telephone: 01-802 5144

WW—092 FOR FURTHER DETAle

bench space. The overall size of the S10

ly is only 20.5¢m x 20cm x 17.5¢m high. Each
gﬁa of supplying 0—30 volts at 2 amps with line
han 0.01% and an output resistance less than
5 volt steps and a fine control
0—5 volts giving very accurate setting. Totalripple and noiseisless than

25

£149.30

INC VAT
&P &P

| The Ali-Electronics Show,
| Grosvenor House, Park Lane, London, W.1.

19th - 21st April.

‘We’re name dropping!

‘ Advance Micro Devices

’ AMP of Great Britain Ltd
Arcolectric Switches Ltd

| Avdel Ltd

Avo Ltd

Belix Company Ltd

Bell & Howel! Ltd

Berg Electronics Ltd

C. Brandauer & Co

Brandenburg Ltd

Britec Elesta Ltd

British Central Electrical Co

Bryans Southern Instruments

Cliffpalm Ltd

Comark Electronics Ltd

Compstock Ltd

Consort Power Sales

Coutant Electronics Ltd

Cramer Components

Crow of Reading Ltd

Data Laboratories Ltd

Datron Efectronics Ltd

Davu Wire & Cables Ltd

Diamond H Controls Ltd

Digital Devices Ltd

Dymar Electronics Ltd

| Electron

Electronic Engineering

Electronic Equipment News

Electronics Industry

Electronic Visuals Ltd

ENI Power Systems Ltd

Erie Electronics Ltd

European Electronic Contact

Exel Electronics Ltd

Farnell Instruments Ltd

Ferranti Connectors

Ferranti Semiconductors

Fieldtech Ltd

Fluke International Corp

T. Foxall & Sons Ltd

GEC Semiconductors. Ltd
Gemini

Giltech Components Ltd
W.L. Gore & Associates Ltd
Gould Advance Ltd
Hartley Measurements
Havant Instruments Ltd
Highland Electronics Ltd
Hunting Hivolt Ltd
fethus tnstruments Ltd
Imhof Bedco Ltd

Intel Group of Companies
Intime Etectronics Ltd
ITT Component Group
ITT Electronic Services
ITT Microprocessors
Journal of ATE

Kemo Ltd

KGM Electronics Ltd
Labhire Ltd

Lambda Electronics Ltd
Lan Efectronics Ltd

F.C. Lane Electronics Ltd
Lascar Electronics
Lawtronics Ltd

Lemo UK. Ltd
Littelfuse (GB) Ltd
Littex

Lipa & lIsostat {GB) Ltd
J.J. Lloyd Instruments Ltd
Malden Electronics
Molex Ltd

New Electronics
Nortronic Associates
Normalair Garrett
Oakleigh Engineering
Oxford Electronic
Instruments

Philcom Electronics Ltd
Phoenix Electronics Ltd
Pinnacie Electronics Ltd
Ptastronics Ltd

Plessey Aerospace
Plessey Semiconductors
Plessey Traffic &
Instrumentation
Powertron Ltd

Practical Electronics

Pye Unicam Ltd
Raytheon Semiconductors
Reading Windings Ltd
Redpoint Ltd

Ritro Electronics Ltd
Ross Courtney
Roxburgh Electronics
R.S. Components Ltd
S.AS.CO.
Semiconductor Specialists
Setab Electronics
Siliconix Ltd

Sprague Electric U.K.
H.W. Sultivan Ltd
Symot Ltd

Synchro Services
Tektronix UK. Ltd
Teledyne Semiconductor
Telequipment

Telonic Altair

Texas instruments

Toko U.K. Ltd
Unimatic Engineering Ltd
Variohm Components
Vero Efectronics

Walter Logan & Co Ltd
Wavetek

Weir Electronics Ltd
Zettler UK.

You’ll come?
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MORE POWER=

DISPLAY WATCHES FROM
NATIONAL MOREWMI??RQUE

|
|
SEMICONDUCTOR || | |g NEW MK. IIDRILL @

Five function LCDs with backlight at
lowest prices ever from £23.90

SUPERB LIQUID CRYSTAL

|
|

DAC5 WS Chrome plated £23.90 Leather
DACS5 YS Gold plated £26.90 }. strap SPEED
On matching 10,000 rpm

DACS5 WB Chrome £25.90 \ .4 ciable
DAC YB Gold £29.90 { racelet TORQUE
DABS5 WB Stainless steei case and bracelet £35.50 120 cmg
DABS5 YB Gold plated £39.50

FAIRCHILD TIMEBAND LCDs ‘é(:';lT%GE

t -

TC411 Chrome £28.90; TC410 Gold £31.90 on leather strap: TC413 i G
Chrome £33.90; TC412 Gold £36.90 with matching bracelet
(llustrated) DRILL ONLY £8.79
CASIO CASIOTRON X-1 probably THE BEST WATCH IN THE (p&p 35p)
WORLD, RR.P. £129.95. QUR PRICE £98.50. Fuli range of CASIO
LCDs from £44,50. STAND £4.40
IBICO. The full range of these quality Swiss LCDs from £42.50. (p&p 35D)
LADIES’ Electronic watches from £19.95. Inc. VAT

SEND 10p for our CATALOGUE. Probably the widest range of (Together 50p p&p)

electronic watches in Britain at the LOWEST PRICES. Prices include ' ¥
VAT at 8% and P&P. Free battery/s. No quibble one-year guarantee Send a 9 x 4

Access and Barclaycards welcome SAE for iliustrated
leaflet and order form

TeEMP Us PHEEISION PETI LD.

Talk of the town
19/21 Fitzroy Street, Cambridge CB1 1€H 119A HIGH STREET, TEDDINGTON, MIDDX.
Telephone: (0223) 312866 TEL.01-977 0878

{24-hour answering service)

i ———— =
-~ for those who S \ C‘
appreciate Quality..

Audio Connectors

Broadcast pattern jackfields, jackcords, plugs
and jacks

Quick disconnect microphone connectors
Amphenol {Tuchel) miniature connectors with
coupling nut.

o Hirschmann Banana plugs and test probes
XLR compatible in-line attenuators and
reversers.

ol
a complete electronic kit .
The Forgestone 400 Low cost slider faders by Ruf
./

. . Future Film Developments Ltd.
high quality g

90 Wardour Street
colour television receiver

London W1V 3LE
01-437 1892/3
SUPERB PICTURE QUALITY
TOGETHER WITH PROVEN RELIABILITY =
® 9 integrated circuits ® Fully isolated power supply

® Thick film resistor units ® Plugs and sockets for easy
panel removal

WW-039 FOR FURTHER DETAILS

® Ready-built and aligned . . — Used Video Equipment bought and
IF modul ® Each module kit available A T sold daily If we do not have what
module 1 .

) ) ) separately you want, we enter your require-

® Class epoxy printed circuit o Fyj| technical construction ; T ments on our register and advise
panels manual ) you when it is available

. . A UHF. Modulators supplied for

® High quality components @ LT supply regulator connecting a camera directly to a

The isolated chassis makes the receiver ideal for the : domestic TV or Philipsv V.CR
addition of Teletext decoders, remote controls elc. Camera Kits for the enthusiast also
Please send stamp for further details of these quality
products.

in stock
Fujinon lens avarlable

-
cRnFTnN Repairs of all types of Video
P equipment undertaken
Forgestone Colour Developments Limited | WHATEVER YOUR VIDED REQUIREMENTS

Ketteringham, Wymondham, Norfolk, NR18 9RY. U.K FOR FIRST CONTACT CROFTON

3 CROFTON ELECTRONICS LTD.
Telephone Norwich 810453 (STD 0603) _ _ _ - . USED VIDEO 35 Grosvenor Road
— I Twickenham
- | ] MAIL ORDER - Barclaycard & Access accepted — i EQU|PMENT Middx. TW1 4AD 01-891 1923
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Unique full-function
8-digit wrist calculator...
available only as akit.

A wrist calculatoris the ultimate in common-sense portable Assembling the Sinclairinstrument
calculating power. Even a pocket calculator goes where your wrist calculator

pocket goes — take your jacket off, and you're lost! The wrist calculator kit comes to you
complete and ready for assembly. All
you need is a reasonable degree of
skill with a fine-point soldering iron

But a wrist-calculator is only worth having if it offers a
genuinely comprehensive range of functions, with a full-size

8-digitdisplay.

. o ) ) . It takes about three hours to
Thisone does. What's more, because it/sakit, supplied direct assemble. If anything goes
from the manufacturer, it costs only a very reasonable £9.95 wrong, Sinclair Instrument
(plus 8% VAT, P&P). And for that, you get notonly ahigh- will replace any damaged
calibre calculator, but the fascination of building it yourself. components free: we
How to make 10 keys do the work of 27 want you to enjoy
The Sinclair Instrument wrist calculator offers the full range of assembling the kit,
arithmetic functions. It uses normal algebraic logic (‘enteritas andtoendupwith a
you write it'). Butin addition, it offers a % key; plus the valuable and useful
convenience functions v/ x, 1/x, x?; plus a full 5-function memory. calculator.

All this, from just 10 keys! The secret? Aningenious, simple
three-position switch. It works like this.

1. The switch inits normatl, central
position. With the switch centred,
numbers — which make up the vast
majority of key-strokes —are
tapped in the normal way

2. Hold the switch to the
left to use the functions to
the left above the keys . ..
3.and hold it to the right to
use the functions to the
right above the keys.

Contents
Case and display
window.

Strap.

Printed circuit board.
Switches.

Special direct-drive chip
(no interface chip needed).

Display.

Batteries.

The display uses 8 full-size
red LED digits, and the
calculator runs on readily-
available hearing-aid
batteries to give weeks

of normal use. Everything is packaged in a neat plastic

box, and is accompanied by full instructions.
The only thing you need is a fine-point soldering iron.
All components are fully guaranteed, and any which are
damaged during assembly will be replaced free.
The wrist-calculator kitis available only direct from

Sinclair Instrument. Take advantage of this 10-day money-
back undertaking.

Send the coupon today.

To: Sinclair Instrument Ltd,
6 Kings Parade, Cambridge, Cambs., CB2 1SN.

* Please send me . . . (qty) Sinclair Instrument wrist-calculator
kits at £9.95 plus 80p VAT pius 25p P&P (Total £11)

KIT
ONLY

Dimensions

11%¢ {46 mm) wide,
1%¢ (37 mm) deep.
Weight:
lessthantoz({28g).

"1 enclose cheque/PO/money order for £. ..

* Complete as applicable.

PLUS VAT,
P&P

Name
Address
SinclairinstrumentLtd,
6 Kings Parade, Cambridge, {Please print)
Cambs., CB2 1SN. | understand that you wili refund my money in full if I relurn the
Tel: Cambridge (0223) 311488. kit undamaged within 10 days of receipt WW/3
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this25MHzdual trace,

dualsweep ,clear
display, highly versatile
roval performance
scope

TheD67A -
aWORLD PREMIERE

It you use oscilloscopes, you should know
about the D674, one of the newest in a strong
cast of star performers from "I'elequipment.

Superbly engineered, clegantly styled, this
robust and compact oscilloscope captures the
spotlight with its 2501z bandwidth, its dual
trace dual time base versatility and an extensive
repertoire which includes delaved and mixed
sweep routines. Sensitive, (up to rmV /div) yet
without a trace of temperament, due to F.ET.
input circuitry. High specd presentation, (up to
gons/div) with excellent timing (439, to 4-5%,)

a blending of talent and technical expertise
that could come only from a Telequipment
production

You will applaud it on performance and encore
iton price. Secure vour front row seat today, ask
us for a brochure and a demonstration.

Tektromx U.K. Limited,
I>.0. Box 69, Beaverton House, Harpenden, Herts.
Tel: Harpenden 63141 Telex: 25559

TELEQUIPMENT B >

Capable~that’s our scope
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TV test generator

Front cover shows the interior of a
Mullard scanning coil assembly for
a colour television tube.
Photographer Paul Brierley

IN OUR NEXT ISSUE

Sensitive metal detector con-
structional design using beat
frequency oscillator principle but
with beat oscillator frequency
mixed with 5th harmonic of
search oscillator frequency.

Power semiconductor survey
on construction and characteris-
tics of transistors, thyristors,
power Darlingtons and f.e.ts and
related devices with applications
and circuits.

Stereo coder. Instrument pro-
viding a signal for testing stereo
receivers and tuners or distribut-
ing programmes in showrooms,
etc. The design uses no induc-
tors, thus simplifying construc-
tion.
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The world Over_ For high quality electronic valves,
; semiconductors and integrated
circuits — and the speediest service —
You get the specify Haltron. It's the first choice of
Governments and many other users
throughout the world. Haltron product

best serVice quality and reliability are clearly

confirmed. The product range is very,
very wide. And Haltron export

from Ha Itron expertise will surely meet your

requirements. Wherever you are, get
the best service. From Haltron.

g W Hall Electric Limited,
Electron House,

Cray Avenue, St. Mary Cray,

HaltrOn Orpington, Kent BRS 30..

Telephone: Orpington 27099

Telex: 896141
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The consciousness industry

James Hillier, an executive vice-president and senior scientist of RCA, recently
warned “Every individual today is suffering from an information overload. We
have more information than we can absorb . . .” If an important member of a
large corporation that livesby processing and selling information can admit this
publicly it must be serious. No doubt Mr Hillier's main concern is the effect of
such saturation on his business. But there is another aspect of this saturation
which deeply concerns us all: its effect on our consciousness and, by introjection,
on the very nature of our being.

For information is not just an extraneous thing. As Norbert Wiener once
pointed out, information is “the content of what is exchanged with the outer
world as we adjust to it, and make our adjustment felt upon it.” Similarly, the
anthropologist Gregory Bateson has postulated that what we call “mind” is the
process of information transfer within closed loops, not only those circuits which
are completed within the brain or brain-plus-body but those which extend
through the larger system of man-plus-environment. Nowadays electronics
technology is increasingly involved in this man/world exchange process.
Beyond the telephone and broadcasting one can see a whole host of new systems
becoming part of our environment: teletext and Viewdata (see this issue), radio
paging, video telephones, conference television, programmed learning,
electronic transmission of mail and newspapers, selection of goods and services
by two-way cable television, and personal communication through satellites and
wrist radio sets. All these syvstems introduce special constraints into the
exchange process — of time. space, power, bandwith and so on — and in using
them we have to submit to the disciplines imposed by these contraints. Together
with the well known mass media they form what has been described as “the
consciousness industry.”

There are two things we must watch. The first is who controls the
consciousness industry — whether the state, business monopolies or a
middle-class elite with assumptions of superiority — and for what purposes. The
second is how this industry is modifying our central beliefs of what a human
being should be. What sort of people is the consciousness industry
manufacturing to satisfv the wishes of its masters? There are some interests, for
example, that would wish to create man in the image of the ideal consumer.

It is true that the new two-way information systems, such us public
information retrieval and “access” programmes on radio and tv, seem to give the
individual a greater sense of autonomy and free will, but in the end what a person
can select or say is restricted to a certain range or context by those who edit or
control the systems.

The ecological movement has been successful in showing us that man cannot
go on ravaging the biosphere without in the end impoverishing himself. We may
soon have another movement to teach us that man cannot go on making himself
even more of a slave to deterministic systems — from clocks and machines in the
19th century to information mills in the 20th — without impoverishing his own
humanity.
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Up to 15 programmable rhythms for electronic organs

by A. Battaiotto and G. Ronzi SGS-Ates Application Laboratory, Agrate, Italy

Two m.o.s. integrated circuits
designed to drive eight electronic
musical instruments according to a
programmed rhythm are described.
With these i.cs, a rhythm section
based on simulated percussion
instruments can be incorporated into
an electronic organ. Type M252 has
15 programmable rhythms. A gener-
al introduction to the rhythm genera-
tor is followed by device details and
their principal eiectrical characteris-
tics. A second article deals with the
application of the devices and gives
circuitry for inclusion of a rhythm
section in an electronic organ.

The description rhyvthm generator is
used to refer to a system which
generates trigger or excitation pulses
for oscillators, whose amplified,
damped oufputs simulate the acoustic
sensation of the rusical instruments in
the rhythm section. The rhythm
generator is not itself a source of
sounds, but only a means of timing the
switch-on of the oscillator circuits
which constitute the sources.

To realize such a system each cycle
of the complete rhythm must be
divided into a number of “elementary
times” using a counting technique. A
fixed memory then determines whether
or not a given instrument should be
triggered during each of these elemen-
tary times. The elementary times or
counter states, which constitute the
smallest subdivisions of the rhythm can
be grouped into bars or measures,
usually 1, 2, 3 or 4. Within the complete
rhythm, each of these bars can be
programmed differentlv.

Each bar, then, consists of n elemen-
tarv times in which the beats of each
instrument will be programmed to
occur. In musical notation the length of
these beats is described as a fraction of
a known reference period see Fig. l.
When the sum of the beats in any bar
comes to 4/4, the rhythm is described
as 4/4.

The number of elementary times in
the bar fixes the minimum duration of
each beat; in other words, the greater
the number the elementary times the
shorter will be the minimum length of

the beats and the richer the resulting

Table 1. Count requirement

rhythm. For example, a 4/4 rhythm 1stcase:  Rhythm 4/4
programmed in four bars over 32 Minimum duration of each beat 1/16
elementary times, i.e. eight per bar, can Nugobue,:(o.fs tﬁaéseffnﬂé:f::mmfes x 2
only use musical beats of length 1, 1/2, p— Y
1/4 or 1/8 and not of 1/16, 1/32, 1/64. If
the same rhythm is programmed in two cidfoese: RS ol
be f 16 elementary times each Minimum duration of each beat 1/16
dI‘S. o y TEs 9 Number of bars per rhythm 2
musical beats of length 1, 1/2, 1/4, 1/8 Countis 16 X 3/4 X 2=24
and 1/16 can be used, 1/32 and 1/64
being still excluded. The basis of such a 3rd case: ;"V"‘m 5d“4 S T
) - . A inmum duration of eac eat /
rhythm. generator is illustrated by the Number of bars per thythm 1
block diagram of Fig. 2. . Countis 16 X 5/4 x 1=20
Elementary time |
/ §
Ag / An
" |
V4 1
1|HH%HIH+ 4 .,
->i<— 1bar VL —1bar ~L 1 bar————>|

Fig. I. Division of the rhythm into
elementary times and bars.

Fig. 2. . Block diagram of a trigger
generation system for the oscillator

Counter
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Counter

The counter must be able to count
the number of elementary times
corresponding to rhythms of 3/4, 4/4
and 5/4. This means that the counter
must stop and reset to its initial
position (to repeat the rhythm) after a
certain number of counts which
depends on the selected rhythm.

Two characteristics of the rhythm
determine the count requirement i.e.
the minimum beat of the rhythm, and
the number of bars in the complete
rhythm Table 1.

Making a practical rhythm
generator

The svstem described in principle
above can be realized with integrated
circuits or discrete devices, illustrated in
Fig. 3. If i.cs are used the counter can be
produced in t.t.l. although due to the
large amount of storage required, the
memory will almost certainly have to be
in m.o.s. Using a 4096-bit memory such
as the M240, organized in 512 words of
8 bits, it is possible to program 16
rhythms selected by lines A5, A6, A7 and
A8, each consisting of 32 elementary
times (the counter drives lines A0, Al,
A2, A3 and A4). As the r.o.m. outputs
are not of the reset-to-zero type they
must be reset by an external clock
before being applied to the instrument
oscillators. If the generator were to be
built with discrete components both the
memory and the count decoder could be
realized with a diode matrix. The return
to zero of the outputs can be achieved
by resetting the decoder. But such a
system would lead to the use of a very
large number of diodes. As a result the
reliability would be poor and the
assembly cost very high.

The ideal rhythm generator

The characteristics of an ideal rhythm
generator can be summarized in the
following points.

1 The entire system described above
would be contained in a single device
thereby achieving maximum reliability
in the minimum space. The labour
required for assembly is also reduced.

2. The counter should have the highest
count possible. For a rhythm containing
a fixed number of bars this means that
the rhythm can be subdivided into
shorter_beats and will consequently be
musically more interesting. Similarly
for a given number of elementary times
the rhythm can be made-up of a greater
number of bars, possibly different,
resulting in a more interesting musical
effect.

3. The system should provide a large
number of rhythms. Here it is necessary
to make a distinction between rhythms
which can be superimposed and those
which cannot, as the concept of super-
imposition is closely linked to the
number of available rhythms. Two
rhythms are said to be superimposed

when, selecting both simultaneously at
the system input, the output commands
for each instrument correspond to a
combination of the commands that
would have been produced by the
rhythms selected separately, see Figs 4
& 5. Technically, rhythms can only be
superimposed if they are selected by
means of separate lines and not by a
coding technique. Superimposition,
therefore, involves a greater number of
input pins (one for each rhythm), but
does not call for a very high number of
rhythms because the organist can
chocase any combination of those avai-
lable.

Fig. 3. System realized with i.cs (right)
and with discrete devices (helow).
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In general, 12 is a sufficient number of
rhythms if they can be superimposed,
but there have to be more if superimpo-
sition is not possible, usually 15 or 16.

4. The system must have a large number
of outputs (instruments). The number
of instruments programmed for each
rhythm will generally vary between 3
and 6. Eight represents a maximum
number which is rarely used.

5. The system must be programmable in
any time, 3/4, 4/4, 5/4, 6/8. It must
therefore be possible to intervene at the
mask programming stage, on the reset
of the elementary time counter for each
rhythm.

6. The system must produce no spikes
on the memory outputs caused by
successive decoded counter states. This
creates undesired triggering of the
instrument oscillators.

7. The system must provide the possibi-
lity of externally resetting the elemen-
tary time counter, so that it restarts
from the first elementary time of the
first beat. This enables key or touch
operation in which the rhythm genera-
tor remains reset until at least one key is
played.

8. The system should supply a down-
beat output signal corresponding to the
first elementary time of the first beat of
each rhythm. This signal allows synch-
ronization between the organist and the
device’s internal counter. )

9. The system must be realized with a
static form of logic designed for the low
frequency operation of a rhythm gener-
ator (20 Hz).

Wireless World, March 1977

Table 2: Rhythm selections
The following binary code must be generated to select each rhythm {logic positive)

Rhythm 8 4 2 1
1 1 1 1 0 Waltz 3/4
2 1 1 0 1 Jazz Waluz 3/4
3 1 1 0 0 Tango 2/4
a 1 0 1 1 March 2/4
5 1 0 1 0 Swing 4/4
6 1 0 0 1 Foxtrot 4/4
7 1 0 0 0 Slow Rock 6/8
8 0 1 1 1 Rock Pop 4/4
9 0 1 1 0 Shuffie 2/4
10 0 1 0 1 Mambo 4/4
11 0 1 0 0 Beguine 4/4
12 0 0 1 1 Cha Cha 4/4
13 0 0 1 0 Bajon 4/4
14 0 0 0 1 Samba 4/4
15 0 0 0 0 Bossa Nova 4/4
No selected 1 1 1 1
rhythm

10. The system must be input compati-
ble with t.t.l. and d.t.l. level signals so
that it can be interfaced with an
oscillator realized with such devices.

number of rhythms, the number of
instruments and the number of elemen-
tary times will be made. An effective
solution is

— a maximum of 32 elementary times

11. The system must have low dissipa- h
— 8 instruments

tion — 150 to 300 mW.

— 15 rhythms
12. The system must have a single with a memory capacity of 3840 bits
standardized supply. (32x8x15).

The SGS-ATES solution

Rhythm generators type M253 and

M252 fulfil all the requirements of the

ideal system, see Fig. 6.

® The M 253 has:

— 12 rhythms which can be superim-
posed

— 3 instruments for 3/4 or 4/4 tme or 7
instruments for any time

— a maximum of 32 elementary times

— external reset

Points 2, 3 and 4 together create a
single requirement, namely that the
system must have a maximum memory
capacity in terms of the number of bits.
The maximum number of bits is limited
by the die-size of the device which in
turn is determined by the cost of the
device itself.

Once the memory capacity has been
established by economic factors, it
follows that a compromise between the

3072-b1t
matrix
(3840 for M252)

Qutput logic
and driver

Multiplexer

External
reset
b
24-stage Reset
Decoder } Fhythm bt
Lae| detector
—
Down beat
(aB)

Phase

Clock
generator

Divider

Fig. 6. Block diagrams of M253 and M252.

!
! Inputs
| 1-12 !
| I I
Decoder
rhythms

-~
|
|
I {in M252)
L

[

T aoTr
[ [
11 21 ab 8l



Wireless %orld, March 1977

— down-beat output

— internal anti-spike circuit

— single supply

— low dissipation, typically 100 mW

— pin-to-pin compatible with the M250
— directly coupled

— 24-pin plastic or ceramic package

@ The M 252 has:

— 15 rhythms which cannot be super-
imposed

—~ 8 instruments for 3/4 or 4/4 time or 7
instruments for any time

— maximum of 32 elementary times

— external reset

— down-beat output

— internal anti-spike circuit

— single supply

— low dissipation, typically 100 mW

—can be directly interfaced (input)
with t.t.], d.t.l.

— directly coupled

— 16-pin plastic or ceramic package.
Both of these devices are derived

from the same chip which, during the

processing stages, is provided with the

memory pattern specified by the

customer and the ancillary functions

that distinguish the particular system.

How the M 253 works

The phase generator uses the incom-
ing clock signal to produce the two
non-over-lapping phases at regenerated
levels which are required for driving the
following divider.

This divider has to create a reset
signal for the return to zero of the
outputs. Width of this pulse is inde-
pendent of the duty cycle of the
incoming clock. The divider's outputs
also serve as timing signals for the first
stage of the five-stage counter, which
uses master-slave static flip-flops.

The counter states are decoded to
drive the rows of the memory matrix.
The columns of the matrix are divided
into 12 groups of 8, representing the 12
rhythms and the 8 instruments. One
particular state, the 24th is decoded,
logically combined with the rhythms in
3/4 time and is used as the counter’s

Bit sequence

Clock
input

External
reset

Output
signal

External
instrument

Down-beat

External
clock

L/4 time
down beat

3/4 time
down beat

Fig. 7. Down-beat timing and duration.

M253 <% £
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M253

e

Fig. 8. Use of the down-beat signal.

internal reset for rhythms programmed
in this time. This device is therefore
suitable for programming any rhythm
in 4/4 time over 32 elementary times or
in 3/4 time over 24 elementary times.
This means that when a rhythm is
programmed over a single bar the
intervals can be as short as 1/32
allowing great musical flexibility.

The counter can also be reset by an
external signal which, when driven

Fig. 9. Timing waveforms.

% »«.«&g
§
< Down beat %
%
&
I¢ > i
External reset B
3
4
£
!
& $—4 Monostable p————p Down beat
:* < External reset i
P |

directly by an output of the M253 itself,
sacrificing one instrument, can be used
to reset the counter to any position for
times other than 3/4 or 4/4. If, for
example, we want to reset at the state n
for a rhythm X, a beat must be
programmed at the elementary time n
+ 1 at the output of the rhythm to be
used as reset. This output, connected at
the input of the external reset, imme-
diately zeroes the counter and therefore
causes the disappearance of the reset
signal; other than the n+1 beat there
should be no program on the output
used as the reset.

The columns of the matrix are
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enabled, singly or in groups (the
rhythms can be superimposed) via the
buffer according to the rhythm or
rhythms selected. The presence of one
rhythm, therefore, does not ¢xclude the
possibility of another rhythm being
selected contemporarily, and the result
on the output of each instrument for
each rhythm is the sum of the beats of
the single rhythms, see Fig. 4. One
particular case is when the rhythms are
selected contemporarily with a different
matrix, eg a 3/4 or 4/4 rhythm. In this
case the count cycle will correspond to
the rhythm with the lowest number of
elementary times, in the example the
cycle will be of 24 elementary times.

The delayed, decoded signal from the
24th state (3/4 rhythms) and the 32nd
(4/4 rhythms) are used as down-beat
signals, i.e. as starting signals to
indicate the first beat of the first bar, see
Fig. 7. This signal, whose usefulness
will be seen in the application section,
was brought out to a pin already used
for an input signal — the external reset
signal — since no supplementary pin
was available in the package used. In
reality, the presence of an external reset
signal is compatible with a down-beat
signal although the reverse is not true
as adown-beat signal must not have the
effect of an external reset. This can be
achieved by using a diode to separate
the two signals as shown in Fig. 8.

For rhythms other than 3/4 or 4/4 the
pulse present at the output connected to
the external reset can be used to trigger
a monostable circuit, whose output will
be the down-beat signal. When no
rhythm is selected the down-beat signal
is present and the counter counts to 32.

Operation of the M252

The phase generator, the counter, the
matrix, the output and reset logic, and
the 24th state decoder for the reset in
3/4 time, operate in the same way as in
the M253. The difference is in the
rhythm command inputs, which are in
binary logic using the code shown in
Table 2. Given that it is impossible to
select two different codes at the same
time, it follows that it will be impossible
to superimpose these rhythms.

One code word has been used to
indicate “no rhythm selected.” In this
state, there are no instrument output
signals, the down-beat signal is present
and the counter counts to 32.

For the dynamic characteristics note
that a duty cycle of 50% is not required
for the clock signal. The width of the
“mark” of the clock waveform need
only be as great as the width of the
down-beat impulse internally generat-
ed.

Supplies and absolute maximum
ratings

All the supplies and levels shown in
Tables 3 and 4 are expressed as a
function of V¢. As Vg can have any
value. various power supply formats
can be used, eg V.., 0V, Vi 17V
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Table 3: Static electrical characteristics (positive fogic. Vgg —11.4 to — 12 6V, Vgg 4.75 to 525V

Tamb O 10 70 C unless otherwise specified)

Quantity Test conditions Min. Typ. Max. Unit
Clock input

V), Clock high voltage Vgg—15 Vgs V
V,  Clock low voltage Vag Vee—4 1 V
Data inputs (75 Ni3)

V), Input high voltage v 15 Veg V
V) Input low voltage v ° Vea—4a '1 Y
I,,  Input leakage current V,=Vge—-10V T,,.,=25C i 10 uA
External reset

V), Input high voltage Vgg—15 ss V
V., Input low voltage Ve Vgg—4 1V
Ry Internal resistance 10 Vgg V,=Vgg—bV 400 600 kQ
Data outputs

Ron Output resistance V. =Vg—1toV 250 500 (Q
Vou  Output high voltage |, =1mA Veg—0.5 Vgg V
l.o  Output leakage current V=V V= 10V Ty =25 C 10 uA
Consumption

log  Supply current Tame=25 C 7 15 mA

Table 4. Dynamic electrical characteristics
(positive logic, Vgg. Vg —16 1o —18V. T, 0
70 C unless otherwise specitfied)

Quantity Min Max.  Unit
Clock input

i clock repetition rate 0 100  kHz
1., Pulse width 5 us
1, rise ime 100 us
1, fatl tme 100 us

External reset

t,., Pulse width 5 us

Measured at 50% of the swing
Measured between 10% and 90% of the swing

Table 5. Absolute maximum ratings

Vs Source supply voltage 2010 0 3V

vV Input voltage 20 10 0.3V

1 Qutput current {at any pin} 3mA
Ty, Storage temperature —6510 1650 C
T Operating temperature Ot 70°C

ap
“This voltage is with respect to Vg pin voltage

i 300mV
VBE ~600mV —L
? ? VCC
Clock VIH

(for example)

F

Fig. 10. Positive overshoot.

Voo =12V, Vig +5V, and so on as
long as Vq—V,; =17*1V. This makes
it very simple to solve the problem of
interfacing with input and output
devices. The user, however, must
always respect the limitsimposed by the
absolute maximum ratings, Table 5.
These voltages, temperatures or cur-
rents are values which must never be
exceeded, not even momentarily, as the
device can be permanently damaged
should this occur.

It is of particular importance that a
check is kept on the positive overshoot
at all the pins with respect to Vg (see
Fig. 10). If the positive overshoot,
which, on the oscilloscope will always
appear limited to one Vi when mea-
sured on an in-circuit device, exceeds
the values quoted in the absolute
maximum ratings it causes a parasitic
which discharges the surrounding
negative nodes, causing incorrect cir-
cuit operation. More seriously, a fixed
positive level more than 300 mV above
Vg will probably damage the circuit.

(To be continued)

Low-noise, low-cost
cassette deck

Several readers have found that the
erase and bias oscillator in this design
(May, June and August issues, 1976) can
be reluctant to work. The cure is to
reduce the value of C,, in Fig. 5 of the
May 1976 issue from 2.2uF to 1pF.
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UK to consult
on frequencies

The Home Secretary has invited com-
ment on frequency allocations for the
1979 World Administrative Radio Con-
ference. In a Commons written reply on
January 26 he said: “We have already
undertaken a substantial measure of
consultation with both users and man-
ufacturers of radio equipment during
the preliminary phase of our work for
the conference; but at this stage, before
the United Kingdom’s proposals for the
conference are formulated, we think a
rather wider programme of consulta-
tion is desirable. . . In the circum-
stances we consider it right to make
every effort to ensure that any whose
interests may be affected should have
an opportunity to state their views
before our decisions are made. Those
known to have an interest will be
specifically invited to comment; but
comments will be welcomed from any
members of the public. They should be
in writing and should reach the Home
Office Radio Regulatory Department,
Waterloo Bridge House, Waterloo
Road, London SE1 8UA by 30th April
1977.7

The announcement follows meetings
between the Home Office and the
electronics industry, themselves partly
aresult of an editorial and other articles
in Wireless World, revealing parts of
still secret Home Office reports on
matters to come before the 1979 WARC,
and calling for greater consultation.

Tiny tv: now
you seeiit . ..

After vears of rumour und manyv
confident predictions that “next vear”
would see the launch, Ciive Sinclair
showed his 2in television receiver to a
large collection of professional cynics —
the press — on Monday, January 10.

Let it be said at once that the
Microvision is a remarkable piece of
design. Most of the components,
including three of the five integrated
circuits and the tube, were developed

for the receiver, which measures 6 X 4
X 1llzin. It is most certainly not a toy —
with a £200 price tag it is certainly free
of that connotation — since most of the
design compromises appear to have
been made with low power consump-
tion in mind.

The tube was developed by AEG
Telefunken, who based their develop-
ment on a design by A. V. de V. Krause
(Wireless World, July 1974, p.259). The
screen diagonal is 2in, and the tube
tength about 4.5in. Electrostatic detlec-
tion is used to reduce power consump-
tion. The e.h.t is about 2kV, derived
from an oscillator which provides
barely acceptable brightness. (We were
not able to look at the picture out of
doors because the Sinclair staff seemed
so nervous that some acquisitive scribe
might make off with the set that we
weren’t allowed to hold it, let along go
outside with it.) Sinclair were unsure of
the heater power — at one time the
Krause tube consumed 30mW — but
that of a similar AEG Telefunken tube
advertised in German and Danish
magazines is quoted as being 35mWw.

Sinclair’s notion that the receiver
could be of use to travelling business-
men is supported by the flexibility of
tuning and standards. The own-design
bipolar tuners cover Bands I, I11, IV and
V with the aid of p-i-n diode switching
and varicap-diode tuning. Line stan-
dards of 625 and 525 at field rates of 50
or 60Hz are provided, with i.f. selection
of 4.5, 5.5 or 6MHz. Tuner sensitivity,
assisted by separate, folding v.h.f. and
u.h.f. aerials, was good enough to give a
reasonable picture in the steel-framed
Savoy Hotel. Gated a.g.c. and a.f.c. are
included, as is flywheel sync.

Sinclair decided to use two SGS i.cs
for sound i.f. and 50mW audio output,
but vision functions are performed by

Sinclair's Microvision. Sinclair say the
final assembly “‘requires only the con-
nection of four printed circuit boards.,
insertion and connection of the tube.
and housing the whole in a three-piece
black steel case.” The circuit uses 300
transistors. The heater needs 15s to
warm up as a contribution to its low
power consumption.
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three chips designed by Sinclair and a
further 20 transistors. Attention to
power-saving in the design has yielded a
truly amazing consumption of 750mW
from 4.8V. Four 1.2V rechargeable cells
are used. These last four hours but an
external a.c. adaptor will charge them
and run the set as well. A 40-hour
battery pack can be used, as can a car
battery, which will also charge the
internal cells.

It may be said that the size of the
picture is too small for comfortable
viewing. It is little bigger than a 35mm
slide, which is usually projected or seen
through a magnifier. Sinclair say that
2in was selected after tests with many
people and point out that 2in at a
viewing distance of a foot — the
distance, they say, at which most people
read a paperback book — is equivalent
to a 24in screen 12 feet away, provided
that the spot size is reduced to enable
the resolution of the big picture to be
retained, which they claim to have
done.

However, the angle subtended at the
eve is not the only important measure-
ment. Normally two eves will be used,
and the way they converge, together
with apparent size, is part of the process
which gives the viewer an appreciation
of distance. The brain will recognise a
big picture, placed farther away than a
small picture, as being bigger than the
small one and will automatically
assume that the bigger one is more
detailed, even though it mav not be. C.
Burns, in an article in Wireless World in
January 1953, pointed out that a
magnifying lens not only increases the
subtended angle but makes the screen
look farther away, thereby adding to
the apparent increase in size. Sinclair
have probably considered the use of a
lens, but if so they made no mention of
one as an accessory.

The scepticism which has arisen as a
result of the previous frequency of false
alarms about the Sinclair set’s imminent
appearance in the shops was com-
pounded by the secrecy which still
surrounds its production. At the Savoy
press conference on January 10, Clive
Sinclair said that theyv first started the
project 14 years ago and had produced
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several complete receivers in that time
“but they all lacked something and we
wanted to do it properly. We have spent
£Y% million of our own money to do this
in research and development”. Yet the
National Enterprise Board, which last
November took a 43% stake in Sinclair,
worth an injection of another £650,000,
on the basis of a three-year profit
forecast on the Microvision, have not,
Sinclair says, committed the company
to any production schedule. He would
not say when production would start,
how many staff would be making them,
or what the initial number made would
be, yet he insisted that the sets would be
in the shops “‘next month”. Who would
be stocking the set? He couldn’t say:
“We haven’t invited any orders because
we haven’t shown before.” He would
show it to the trade first. “Existing
customers are interested in taking sets,”
he said. (Lasky’s have since confirmed
that they have ordered an unspecified
number of sets for delivery when they
become available, An order for the sets
has been outstanding for some time.)
Although he asserted that “To the
best of our knowledge nobody else is
even remotely close to doing what we
are doing,” Sinclair added during ques-
tions that to give a production figure
“would be valuable information for our
competitors.” What competitors? “Any
that care to come along.” They had had
pilot models for some time, he said, and
had been conducting field trials in
various parts of the world since last
August. There were “dozens of sets in
existence,” he said. But since they

’,

would not be able to supply the demand
until the middle of the year anv of the
£% million of advertising they planned
would not be spent till then. Later he
said he didn’'t know what the volume of
production would be because “we don’t
vet have it as a viable product”.

In one or two years’ time they would
produce a single-standard, lower-priced
model for the mass market, but the
main aim was to reach the prestige,
executive market, particularly in the
US. Most of the current sets would be
exported and it would eventually
account for half Sinclair’s turnover.
“The market is comparable with the
market for pocket calculators, about 50
million units a year; comparable bear-
ing in mind that it’'s a more expensive
item.” He had “no clear idea”-what the
simpler sets would cost.

In his opening remarks Sinclair said,
“We have no plans for colour. It is
technologically possible but would add
greatly to the cost and we can’t see any
justification for such an increase.”
When asked later how much a colour
set would cost he said, “We can’t put a
figure on a colour system.” Most of the
cost would be in the tube: “We haven’t
looked at this in great detail. The use of
a shadow mask tube would be impossi-
ble on such a small screen so it would
have to be non-standard.”

The price of the black and white set
has been fixed at £175 plus VAT. Sinclair
says there is no prospect of a reduction:
“Firstly because it is such a complicated
product and, secondly, we have a
monopoly.”

Home and small business computers

According to a summary of a $950
report by Venture development corpo-
ration, 24,164 computers will be bought
for home use in the US this year. The
market will increase annually by over a
third up to 1981. Over 70% of the
hobbyist owners used them for games.
The study was conducted over seven
months, and was compiled by asking
questions of users, makers, retail stores
and hobby groups in the United States.

Most of the sales in the five-year
period will be of mainframes. The
income to computer stores, from whom
hobbyists get 61.6% of their equipment,
will increase annually by 46.3%,
representing unit increases of 47.8%.
Mainframe revenues will increase by
42.5% annually, while software, main
memory, peripheral and other products
will increase only 35.1%. Software will
show the biggest increase of those
groups, an average 81% up to 1981. The
summary does not give a value for any
of these figures.

Creative Strategies Inc has produced
another report, on the small business
market. In 1972 deliveries to this market
were worth $794 million in the US.

Three years iatet lle ngure was nearly
double at $1.4 billion. By 1980, they say,
it will be worth $2.2 billion. The figures
for units shipped in those years are
20,300, 38,000, and about 75,000.

Confirming EEC views of our own
position, Creative Strategies say that
although IBM, Burroughs and NCR
have a large share of the market, their
study shows that market is far from
“sewed up”. “The most explosive action
in the small business computer industry
is coming from minicomputer-based
systems.”

Creative Strategies seem to have the
same view of the market as the EEC.
Although the market is dominated by
IBM, Burroughs and NCR, there are
about 100 makers in the fray, including
system houses. It will take about three
vears for the market to sort itself out:
“The most explosive action in the small
business computer industry is coming
from minicomputer-based systems and
this segment has attracted most of the
participants . . . In 1975, 8500
minicomputer-based systems were
shipped and in 1976, 16,000 are expected
to be shipped.” By 1980, they say, the
figure will be 46,000.

Wireless World, March 1977

Tiny transceivers
and satellites

A ten-dollar wrist radio using ls.i
techniques could be used for personal
communications within ten years,
according to reports from the United
States. Communications News reported
in September that the National Space
Institute predicted “within ten years a
new generation of communications
satellites could provide the public with
highly-reliable interference-free per-
sonal communications via a wrist radio
which could be used for pleasure,
business, emergency situations, rescue,
health monitoring.” The NSI's execu-
tive director, Charles Hewitt said, “With
adequate public interest and support,
such a satellite system could be deve-
loped to service millions of people with
the ability to talk directly to each other
from wherever they are on land and sea,
or enter the telephone networks
through the microphone on their wrist
radio for a new era in communication
flexibility.” These radios could use the
same techniques now used in digital
watches and, if produced in large
enough numbers, could sell for less than
$10 each.

The NSI is a non-profit-making
educational and scientific body chaired
by Wernher von Braun, who was in
charge of the Apollo space programme.
Its function is to communicate the
benefits of the US space programme to
the American public.

In a speech to the Conference on
Satellite Communication and Public
Service on December 9, NASA adminis-
trator James Fletcher said: “Studies
have been made of a personal com-
munications system which involves
direct broadcast from a “wrist watch
radio” to a high-capacity, multibeam
satellite for retransmission to ground
communications centrals. The satellite
might be 150 feet in diameter with the
capacity of handling up to 25,000
switched channels. The ground trans-
mitter could be small and low power,'
perhaps 1/25 mW. With large scale
integrated circuit techniques, the
ground transmitter need not cost much
more than $10.” Such a system would
allow the growth of a large number of
ground stations, making space techno-
logy available to the man in the street.
The basis of the technique was to put
large aerials on high power transmitters
in space, allowing a reduction in the size
of the equipment needed below.

The Federal Communications Com-
mission, according to a report in The
Times . approved in January a new
satellite communications service for
business use. The service, first put
forward in 1971, will cost an estimated
$406.9 million (£239m) and will start in
1986. The proposal was opposed by
AT&T and Western Union.
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Cash aid to
electronics industry

£20 million has been provided under
section 8 of the 1972 Industry Act for “a
scheme of selective assistance for the
electronic components industry”. If the
industry response to the scheme war-
rants it, said a Department of Industry
statement, the amount may be
increased.

The scheme is to encourage UK based
firms in the radio and electronic com-
ponents industry to increase their
efficiency “It is designed to promote
the design. development and produc-
tion launching of new products and
production technologies, the restruc-
turing of a company or group of
companies ... and independent studies
by consultants to identify opportun-
ities for improving efficiency of a
company or merged companies . . .

The money is for up to a quarter of the
total eligible cost of a new project (or
half with a royalty agreement). Eligible
projects are those where costs are
£50,000 or more. Loans for up to half the
project cost will also be available in the
case of restructuring.

Besides these, 20% will be available
for new equipment, plant and machin-
ery; 15% for new buildings, extension or
modification to buildings.

In all cases, says the DI, “The
Department would have to be satisfied
that the company had the capability to
carry out the propositions to a success-
ful commercial conclusion.” Applica-
tions must be in by July next year.

The announcement, made on January
24, follows an active campaign by
sections of the electronics industry for
cash aid, notably Mr Jack Akerman of
Mullard. He has pointed out, in an
article in Electronics and Power in
September, that the components sector
alone employs 125,000 people and has a
turnover of £650 million.

The Electronics Components Board
has issued a statement welcoming the
scheme “as a most important step
towards strengthening the capacity of
the British electronic components
industry and as a clear demonstration of
its importance to the economy
Many proposals by companies have
already been submitted to enable the
scheme to get off to a good start without
any delay.”

New computerised
sound mixer

Air Studios in Oxford Street, London,
have installed the first Neve computer-
ised mixing console to go into produc-
tion. The system was demonstrated last
March and had been described by Neve
managing director Derek Tilsley at an
American digital audio techniques
conference in April, 1975.

NECAM, as it is called, consists of a
sound mixing console, a 3M 24-track

The Comsat General terminal in the
radio room of the QEZ2. The terminal
links the world’s Telex and telephone
system with the ship via the Marisat
communications satellite chain. The
equipment was supplied by STC subsi-
diary International Marine Radio Com-
pany.
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to Healey.” Neve too have persevered
with the development of NECAM even
though the economic health of the
world, the nation and the recording
industry have deteriorated steadily
since they first gave serious thought to
the project three years ago. During that
time their holding company, Energy
Services and Electronics, have been
forced to contract from a fast-expand-
ing electronics group in the days when,
as Bonochord, its takeover of Neve
provided the company with badly-
needed capital, to just two companies,
Neve and Livingston Hire.

The market for NECAM may justify
the investment. EMI are installing a
system at Abbey Road and another is
going to De Lane Lea/CTS Studios at
Wembley. The use of the SMPTE code
makes the system well suited to its use
in film and television studios, a market
that Neve have done well in over the
years with conventional equipment.
Neve still appear to do well abroad, and
say they have orders in Brunei, Nigeria
and South Africa.

tape machine (in Air’s case), Computer
Automation LSI220 mini-computer,
floppy disc store, code reader, display
and control panels, transport and
control interfaces. An SMPTE time code
is recorded on to one track of the
multitrack tape, and it is this which
enables the engineer to refer to and
update any section of the tape. Various
takes may be stored and reassembled
into a final take by manipulating data
through a keypad on the mixing
console.

An 8kbyte core store houses the Neve
programme and transient data, and is
supplemented by two floppy discs. The
left-hand disc stores ‘“scratch pad”
information and the right-hand disc
stores permanent information. It is the
latter that the producer takes away
along with the master tape. Neve
technical director Martin Jones said: “In
testing we pile in the data and fill the
disc in the equivalent of a couple of
takes, but in normal studio use there is
more than enough room to store the
mixing of a whole L.p. side.”

As well as.storing mixing information
the tape can be labelled in up to 999
places, he said, so that if the engineer
wants to identify a particular place on
the tape he can give it a number by
operating the keypad and later instruct
the tape to go to that place. There are
other systems which do this, such as the
3M Selectake, but less automated
studios may have to identify the
beginning and end of different sections
of music by inserting strips of paper into
the tape reel as it turns.

The installation of the system meant
closing studio three for a month. Air,
part of the Chrysalis group, has a
consistent record of investment in new
equipment and, as studio manager Dave
Harries put it, “It’s better than giving it

Teletext on sale

A teletext add-on adaptor first demon-
strated as a prototype at the Home
Electronics and Domestic Appliance
Exhibition in Birmingham last May is
now on sale, “in Harrods” among other
places. It is made by Labgear, a Pye
subsidiary, who say it was first
despatched to customers before Christ-
mas. At first they are making 200 a
month but the managing director, Mr S.
R. R. Kharbanda, said in a statement
that the number would increase as the
year went on. The adaptor connects
with the aerial socket on a receiver.

The British Electrotechnical Appro-
vals Board (BEAB) has tested and
approved the first commercial colour tv
set with an integral teletext decoder, the
Rank Bush 22 inch BC6333 receiver.
BEAB says the set has passed British
Safety Standard BS415. Rank say the set
is not available to the public yet, though
some have been despatched to the trade
and broadcasting organisations for
appraisal.

The export prospect for both these
units is an interesting one: Labgear say
in their statement that they have been
invited “overseas” to demonstrate the
adaptor. Although the European
countries have carried out a great deal
of work on their own systems —
Sweden for example developed an
“Extratext” system which would take
into account certain language diffi-
culties which exist there — most of
them seem quietly to have dropped their
own systems in favour of the British
teletext. At a CCIR meeting to discuss
various systems in Geneva last year
only one other system was advanced
besides the British one.

The odd country out, predictably was
France. “They’re doing another SE-
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CAM,” muttered one source. Their
system is called Antiope, after two
Greek mythological figures. Sweden is
now using the British system and the
Germans and the Dutch are appraising
it. Perhaps the only difficulties in the
way of its adoption might be those
which would accompany the adoption
of any system, namely the objections of
newspaper proprietors and others
unsure of the effect of teletext on their
own industries.

NASA in 1977

Of NASA’s 23 spacecraft launches
scheduled for 1977, 17 will be for paying
customers other than NASA. They
include NATO, Indonesia, European
Space Agency, National Oceanic and
Atmospheric Administration, COMSAT
Corporation, US Navy, Japan. Italy,
RCA and the United Kingdom. In 1976
the number of launches was 16, four of
which were NASA launches. The UK
launch, the UK-6 high energy physics
and astronomy satellite, is tentatively
scheduled for October from Wallops
Flight Centre, Virginia. The launch
vehicle will be a Scout rocket.

The first launch of the year, at the end
of January, is a NATO communications
satellite, but NASA say the emphasis
this year is on applications satellites ‘for
the direct benefit of people on earth.” 17
of the launches are in the communica-
tions, geodetic, environmental, naviga-
tion, meteorological or earth resources
fields.

‘Send no money!"—FCC

The Federal Communications Commis-
sion in Washington has stopped the
collection of fees for licences from
January 1. On December 16 the District
of Columbia appeal court released a
verdict on four actions taken by the
National Cable Television Association,
the Electronic Industries Association,
the National Association of Broadca-
sters and Capi{al Cities Communica-
tions Inc, all of whom had appealed
against the fees they were charged. The
court directed the FCC to justify each
fee assessment and to calculate ‘“the
cost basis for each fee”. The Commis-
sion has therefore suspended all fees
and will study the “legal and adminis-
trative implications of refunding fees in
order to determine the extent and
nature of any refunds that might be
necessary.” They would make any
necessary refunds “as soon as possible.”

The decisions mean that the FCC's
authority to assess any fees is in doubt.
The Commission says it had urged the
congress to pass legislation clearing the
matter up when it had adopted its 1975
scale of fees but nothing had been done.

On December 30 the FCC issued a
notice urging the public not to send
money, particularly for c.b. licences,

though the court’s decision also affects
fees from tv stations and telephone
companies. But the FCC also warned
that purchasers of c.b. equipment must
send in licence applications since
operation without a licence was illegal.
At the end of the vear about 7.8 million
people (1.8 million more than we
forecast in our article on citizens’ band
in January) held cb. licences, and
applications were coming in at 400.000 a
month.

Any cheques coming in after the
beginning of 1977 would be destroyved,
said the Commission. Postal orders and
cashiers’ cheques would be returned but
there would be a delay. It isnot yet clear
what will happen to fees sent in before
then.

Some sources in the UK have
attributed the refusal of the FCC to
collect c.b. fees as a sign of the chaos
resulting from the large number of
applications. There seems no basis for
this interpretation.

Canadian satellite
broadcasts television

In spite of early power supply diffi-
culties (August 1976 issue) the Cana-
dian-American Communications Tech-
nology Satellite ‘*‘Hermes’™ is now
successfully demonstrating direct
broadcasting of television programmes
at 12GHz to home-type installations in
Montreal, Ottawa and Toronto. Ground
aerials of 60cm, Im 1.2m. 1.6m and 2m
diameter are being used. According to a
report by C. A. Siocos in the ABU
Technical Review for January 1977, the
satellite’s effective isotropic radiated
power achieved 1s 59dBW.
Representative values for weighted
single-to-noise ratio are 47dB with the
2m reckiving station, which has a noise
figure of 6.5dB, and 40dB with the 60cm
station which has a noise figure of
4.5dB. “Other transmission impairments
are very small and . . . there are no
ghost reflections received in any of the
sites.” Fading due to rain is short-lived.
“Observed fadings . . . resulted in a
visible increase of noise (more so with
the smaller antennas) but no interrup-
tions, except for some five minutes.”

Earlier the CTS was demonstrated as
an outside broadcast relay station
(Bromont,Quebec,-to-CTS-to-Mon-
treal) during the 1976 Olympic Games.
Also, in a co-operative Canadian-Amer-
ican experiment, engineering classes at
Stanford University, California have
been televised to Carleton University
2,500 miles away in Ottawa and vice
versa. In this experiment a NASA
developed technique called real-time
digital video signal compression was
used to reduce transmission bandwidth
and power requirements. NASA say
that ““. . . initial student response has
been favourable”. Broadcasting by
satellite to schools is considered a
possibility.
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The year’'s Commons c.b.

In a written answer on October 19 Mr
John R. Rathbone, the Conservative
member for Lewes, asked the Secretary
of State for the Home Department
“whether he will review his policy
regarding establishment of a v.h.f
citizens’ radio band and if he will make a
statement.”

Mr Brynmor John (Lab, Pontypridd),
a Home Office Minister, replied for the
Home Secretary: “No".

On October 21. under the heading
“Walkie-talkie equipment”, former BBC
and [TV producer Phillip Whitehead
(Lab, Derby North) asked: “Is my
honourable friend aware of the great
concern that exists about the amount of
interference caused in the 27 and
28MHz band by illegal walkie-talkie
equipment? Is it not absurd that the
Home Office, which has a responsibility
here, will not impound such equipment
or ban its importation when by
definition it can only be used illegally?
Can we not take some action now
instead of waiting for the formation of
policy on a citizens’ waveband?”

Mr John: “l share my honourable
friend’s concern about the use of
walkie-talkie equipment, and particu-
larly about the interference with
equipment sustems which are located
on this frequency, many of which
systems are performing a useful
function. But it would be wrong to
legislate piecemeal when in 1979 there
will be a world administrative radio
conference which may well put forward
many more general recommendations
which will need legislation to gather
them all together, and that many be a
more appropriate time to act.”

Mr Rathbone: “Will the minister
explain why he gave such a peremptory
“no” to my question for written answer
a few days ago, seeking the establish-
ment of a citizens’ band on v.h.f.? [s he
aware that the establishment of such a
band would meet exactly the exigencies
of the problem which the honourable
member for Derby North (Mr White-
head) raised? It would have the
additional advantage of raising money
for the government and an even greater
advantage to citizens wishing to use
such a band in being able to do s0.”

Mr John: I gave a peremptory
answer “no’’ because the honourable
member asked. as I recalled, whether it
was the government’s intention to set
up such a citizens’ band. Our answer is
still “no” but 1 shall consider these
matters. and if the honourable member
has further representations to make to
me perhaps he will do so.”

In another answer on the same day
Mr Whitehead was told that in 1974
there had been ten prosecutions for the
illegal use of walkie-talkies. In 1975 the
figure was four.
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Circuit
Ideas

Two terminal circuit

breaker

The unit functions by sensing a load
current across the base-emitter junc-
tion of the output transistor (voltage
sensing requires a third terminal).
Resistors R and R, control the off and
on times respectively provided V_ and
li,uy do not change. The capacitor
undergoes a small amount of reverse
bias (~ 0.7V). Good tantalum capaci-
tors will stand this and. unofficialiv, so
will most electrolytics with voltage
ratings above 16V.

M. Faulkner,

New South Wales,

Australia.

Load
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Simple ring oscillator

This i.c. oscillator can be disabled by
applying a 0 at either input, and will be
retriggered when the low input is
returned to a logic 1. Although under
normal operation there are only two
outputs, when the oscillator is disabled
only one pair of outputs undergoes a
further transition before oscillation
stops. Therefore, this circuit is suitable
for applications where it is necessary to
have control of the stop and start point
in the duty cycle.

A. R. Ward,

Bassett,

Southampton.

Octal display for microprocessors

The function of this circuit is to display
an eight-bit data word in conventional
octal form. This is useful in micropro-
cessor prototyping, where it is usual to
use the octal representation. Digit and
data selection is effected by a three state
counter built around synchronously

§+5V

26

4

24

¥

Y

27

Y

22

254

operated JK flip-flops. The two or
three bits appropriate to each display
are steered to the seven segment
decoder bv wired AND open-collector
gates, and inverters. A segment current
of about 3mA was found adequate for
most lighting conditions, with a multi-
plexing oscillator frequency of approxi-
mately 2kHz.

Dr R. D. Mount,
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A.c. line sensor

A line sensor is used to protect delicate
equipment from sustained over-voltage.
This circuit will disconnect the supply if
it exceeds a pre-set level.

Transistor Tr, senses the input, which
can be varied by R ¢, and turns on if the
base voltage exceeds V,, + 7.5V. When
this occurs the opto-coupler IC

conducts and switches Tr, on. Positive
feedback produces a fast switching
action and the circuit remains on until
the alternating voltage falls below the
pre-set level. The output pulse is shaped
by 1C, and used to trigger the monosta-
ble 1C,. As long as the time constant
C,R|, is longer than the duration of the
pulse, pin 6 is high so the relay is
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+28V

out

/ Try
'—t 2N2219A

2 \ 428
5"17 T 1no14
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activated which disconnects the alter-
nating supply. When the a.c. falls below
the pre-set level the monostable reverts
to the stable state and switches on the
supply.

F. E. George,

College of Arts, Science and
Technology,

Jamaica.

o q . + Germanium diode for
Ry regulator protection
R Tk Power regulator protection is a peren-
£ i BCY72 Try Tra nial problem and this circuit offers a
il BCOZ;OE[ 2N2903 simple and economical solution. Under
normal conditions, D, is reverse biased
Re ) ¢—————O by the voltage across Ry and does not
820 affect the regulator operation. When
Input N the output is shorted, however, D, turns
Try Tro R- on and draws current through R, which
D, OA91 or 4k3 removes the reference voltage across
) e U OE Output the zener diode. Because D, is a
BC238 T germanium type, Tr, is held off which
also turns Try and Tr, off. When the
Ks_sv Rs Rs short is removed, the circpit recovers
R 1K 5Kk6 and resumes normal operation.
2k4 D. E. O’'N. Waddington,
o J i 1 St Albans,
- - ' N - O Herts.
Op-amp integrator - S
Two 741 op-amps can be combined as — ir
shown to produce a circuit with a
selected input resistance of 2 X 108
ohms and a drift time, 0 to 10V, of 90 —\ '\
min. Resistor R, is equal to 15& 1§§k 741 —\
R,RZ/Rm_—(R, + _R:) where R, is the NP UL O—AAA— AN + o O output
required input resistance. For the values 5 ‘
shown R, is 107, y 10Kk
N. G. Boreham, set zero o
Teignmouth, - oF;g)Q set zero
Devon. ’
Om L O common
O — 15V
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Semiconductor tester

This circuit tests transistors and diodes
for polarity, and short/open circuits in
one measurement. The same tests using
a multimeter would require at least four
operations.

A three-phase waveform is derived
from the low-frequency ring-of-three
oscillator, and applied to the device
under test via the le.d.s. The oscillator
waveforr1 enables each pair of device
terminals to be forward, reverse and
unbiased for one third of a cycle.
Current flowing into the device will

base lead and the polarity of a transistor
may be deduced.

Voltage drop across the le.ds and
device under test is typically 4.5V. A
t.tl “1” will not source current at this
voltage, so 270() resistors have been
added to source and limit the diode
current. Frequency of operation,
defined by the CR network, is not
critical, but the resistor should not
exceed 1kQ for reliable operation.
Oscillator frequency with the values
shown is about 2kHz.

turn the appropriate red le.d. on and N. E. Thomas,
current flowing out will turn on the Balham,
green led. Thus, the position of the London.
SN7400
C & e & y. &8 &
VCC
l|-
560 p
560
560 -
= +6V
220n 220n I220n 7;17
TILZOQLJTILZ‘M 209-[_,,} 2n
(red) (green)

transistor
socket

Linear v.c.a.

This circuit is based on dual matched
fe.ts. and can be used in applications
such as linear voltage-controlled ampli-
fiers and two-quadrant multipliers. The
resistance of the f.e.t. in the feedback
loop is adjusted automatically to source
the current demanded by V,. This
resistance, and therefore the resistance

Vret (< Vps on)

of the other f.e.t., varies inversely with
input valtage. The gain of the amplifier
stage is given by R, /V,,R x V, and is
variable over about 80dB.

B. Turner & J. Custo,
Tewkesbury,
Glos.

Vin N
(-Ve)

oV
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(HF predictions)

Solar and magnetic activity 1976 from data supplied
by the Royal Greenwich Observatory:

A B C D E F
Jan 14 26 9 18 6 0
Feb 18 29 3 11 8 0
Mar 21 34 17 27 6 1
Apr 14 28 16 27 2 1]
May 14 34 11 26 6 1
Jun 9 32 11 27 9 4
Jul It 3] 2 31 24 2
Aug 8 34 16 26 | 1
Sep 12 27 13 22 4 7
Oct 10 34 20 19 3 6
Nov 5 14 3 15 10 2
Dec 7 36 14 21 5 5

A, magnetically disturbed days. B, C. highest and
mean of daily sunspot numbers. D, number of days
that observations possible. E, number of observed
days having zero sunspots. F, new cycle spots.

There were 5 large sunspots and only one solar
flare during the year.

MHz

30

20

... R
T k =
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Interference from amateur stations

An investigation by the Radio Society of Great Britain

by I. Jackson G30HX

This report, released in 1976,
describes a survey carried out by the
Radio Society of Great Britain which
investigated interferences caused by
radio amateurs. The survey was based
on questionnaires (see pages 45 and
46) answered by more than a thou-
sand licensed RSGB members. The
report also discusses the results of
the survey and the recommendations
and conclusions made by the society.

Each year the Home Office issue
figures about the number of cases of
interference to television and radio
reception. Various sources of
interference are identified, among
which are amateur radio transmitters.
For several vears recorded cases of
television interference (t.v.i.) have
fluctuated, but have averaged about
1,000 (with a sudden drop of 30 per cent
in 1974). These figures represent only
those cases dealt with by Home Office
officials and no indication is given as to
the technical reasons for such interfer-
ence, neither is any estimation made of
‘the number of cases of interference
which never come to the attention of
the Home Office.

For a long time it has been obvious in
amateur circles that a major cause of
interference is the inadequate immuni-
ty of domestic electronic entertainment
equipment to the strong r.f. fields near
amateur radio stations. The expression
“electromagnetic compatibility”
(e.m.c.) is used to describe the suscep-
tibility of this equipment to such
interference.

When interference 1is cause to
television, radio and hi-fi installations
with low e.m.c., the cure is not a
question of the suppression of radiation
on unwanted frequencies by the
amateur. Usually the affected equip-
ment must be altered in some way.
Amateur equipment, while not com-
pletely blameless, has become much
less of a cause of interference for the
traditional reasons, such as harmonic
radiation.

For several years the RSGB Interfer-
ence Committee has been making
approaches to the British Radio Equip-
ment Manufacturers’ Association

(BREMA) to try to induce a more
realistic attitude to the concepts of
television, radio and hi-fi design so that
e.m.c. might be improved. So far the
response has been disappointing. While
it might be considered unfair to say
that there has been downright resis-
tance to any proposals made, argu-
ments against them indicate that the
true interference situation is not
appreciated. Despite technical evi-
dence, it is often considered that the
amateur is still the real culprit.
Another reason for not making any
improvements in domestic equipment
design is that the number of cases of
interference which occur, when com-
pared with yearly sales, are not
considered sufficient to warrant such
action. It is felt that it is uneconomical
to increase the e.m.c. of all equipment
when only a small proportion of it is
likely to be used in the inhospitable
environs of an amateur radio station. It
is thought that it is better to treat on an
individual basis those cases of interfer-
ence which do occur. While this may
seem to be a perfectly reasonable
compromise solution, it is the exper-
ience of the RSGB Interference Com-
mittee that such pious intentions
sometimes seem to take a lot of putting
into practice. In any case, curing
interference after it has occurred does
not prevent amicable neighbourly
relations from becoming strained as a

Table 1. Total number of amateurs who answered
the questionnaire (see questions 1 and 6 of section

1)

Class Non-wired Wired Total

A 765 64 829

B 228 22 250

A+B’ 132 10 142

Total 11256 96 1221
Table 2. Answers to question 2, section 1 — number

of years licence held at present location

Class Total Years Average period
A 6676 8.05
B 804 3.22
A+B’ 501 3.53
ALL 7981 6.54

result of the inconvenience and mis-
understandings which often arise. The
social consequences of interference are
numerous and far-reaching.

It would be foolish to argue that
amateurs never cause interference in

‘the technical sense. One of the principle

reasons for this survey is to try to
apportion the blame for such interfer-
ence, and to make an assessment of the
true number of cases which occur each
year. In addition, questions are asked
to find out the amateur’s attitude to
interference and its effect on his
operating habits. This is likely to
influence band occupancy, not only
during “sensitive hours” but also at
other times of day.

The ideas behind the questions

The questions in the Interference Survey
were framed so that the answers would
be in a form most useful to the
Interference Committee. Other surveys
containing more or fewer questions
were considered, but it was felt that the
survey chosen was a reasonable com-
promise between the need to obtain
detailed information and the possibility
of reducing the number of returns
because the questions were too compli-
cated or lengthy.

Despite careful working, some ques-
tions yielded answers which indicated
that some amateurs were confused.
However. suitable corrections have
been made where it is obvious that
misinterpretation has occurred.

The questions were asked for the
following reasons:

In section 1 the class of licence was
asked for in case there was a marked
difference in the answers given by the
two classes.

The time at the present location was
required for various reasons. One was to
avoid stretching memories too far. It
was felt that this was preferable to
asking for periods such as “the last five
years’”. “since yvou received your
licence”, etc. To have stipulated limited
time periods would have biased the
survey towards the newly licensed
amateurs.

Question 3 was asked to assess the
emotional attitude of the amateur to
interference. It was intended that he
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RSGB Interference Survey

INTERFERENCE TO TELEVISION, RADIO, AND AUDIO EQUIPMENT

SECTION 1—GENERAL

Indicate with a tick the class of licence you hold. If you now hold a Class A but have held a Class B
then tick both squares.

For how many years have you held a licence at your present location?

How severely do you fee/ worried by interference problems ? For example, do you restrict your operation
in any way because you cause interference, or think that you might do so? Do you avoid certain fre-
quencies or certain times of the day ? Do you transmitknowing full well that interference/s beingcaused ?
Just how do you fee/? indicate by using a number only as follows : 0—not at all worried; 1—shghtly
worried ; 2—moderately worried ; 3—severely worried.

. Are there any bands (which your transmitting equipment covers) on which you are unable to operate without restric-
tions, voluntary or enforced, because of known interference problems ? These restrictions couid be, for example, on time,
transmitting mode, power, beam heading etc. Please tick the relevant boxes.

! 1296 MHz
18 MH2z 3-5MHz TMH2 14 MHZ 21MHZ 28MHZ TOMMHz 144 MHz 432 MH2Z upwards

. Are there any bands (which your transmitting equipment covers) on which you have not made a determined effort
to operate, because you believe that interference problems will arise ? Please tick the relevant boxes.

1.8MHz | 3.5MHz 7 MHz 14MHz 21MHz 28MHz 70MHz | 1aamHz | a32MHz | (238MUZ

State the tv channel numbers normally received in your area. If you do not know the channel numbers please state the
name(s) of the transmitting staticn(s). If “wired” tv is used please tick the relevant box.

VHF Wired UHF

BBCH TV BBC1 B8C2 1TV

SECTION 2—TELEVISION INTERFERENCE

This section covers interference caused to tv sets only, where interference affects vision and/or sound.

How many tv sets have suffered from interference due to the operation of your amateur radio station
(either when transmitting or receiving) ? Indicate the number of sets affected, not the number of
separate complaints. Include your own tv set if applicable.

(a) How many of the tv sets in Question 1 suffered from interference whentuned to a broadcast trans
mission in VHF Band 1 ? (See note below).

{b) How many of the tv sets in Question 1 suffered from interference when tuned to a broadcast trans
mission in VHF Band 3?7 (See note below).

(c) How many of the tv sets in Question 1 suffered from interference when tuned to a broadcast trans-
mission in UHF Bands 4 or 5? (See note below)

In how many cases of interference to tv sets in Question 1 were the Post Office called in to investigate ?
Indicate the number of sets, not the number of visits made to carrv out tests etc.

How many of the tv sets in Question 1 were cured of interference without the Post Office being called
in to investigate ?

How many of the tv sets in Question 1 were cured of interference by modifications to your station?
Modifications include fitting of filters, screening, re-positioningaerials etc, but do not include a change
of modulation mode or transmitted power.
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6. How many of the tv sets in Question 1 were cured of interference by modifications to the tv installation 7
Modifications include fitting of filters, screening, re-positioning aerials, repairing fauity joints etc.

7. How many of the tv sets in Question 1 were cured of interference by the fitting of externa/ devices to the
tv set (eg aerial or mains filters, “"braid-breakers”, transformers, stubs, traps, earthing braid etc) ?

Note (Question 2): In the UK the VHF Bands 1 and 3 are used for 405-line transmissions. Band 1 (Channels 1 to B)is
always BBC1, Band 3 (Channels 6 to 13) is usually ITV, but in certain areas it may carry BBC1 transmissions also. UHF
Bands 4 and 5 (Channels 21 to 68) are used for 625-line transmissions (including colour) for all programmes (BBC1,
BBC2 and ITV).

SECTION 3—RADIO INTERFERENCE

This section covers interference caused to radio sets only. This includes radio tuners fitted to hi-fi systems, radiograms etc.

1. How many radio sets have suffered from interference due to the operation of your station (either when
transmitting or receiving) ? Indicate the number of sets affected, not the number of separate com-
plaints. Include your own radig set if applicable.

2. (a) How many of the radio sets in Question 1 suffered from interference when tuned to a broadcast
transmission on the long and/or medium wavebands ?

(b) How many of the radio sets in Question 1 suffered from interference when tuned to a broadcast
transmission on vhf/fm (Band 2)?

3. In how many cases of interference to radio sets in Question 1 were the Post Office called in to investi-
gate ? Indicate the number of sets, not the number of visits made to carry out tests etc.

4. How many of the radio sets in Question 1 were cured of interference without the Post Office being
called in to investigate ?

5. How many of the radio sets in Question 1 were cured of interference by modifications to your station ?
Modifications include fitting of filters, screening, re-positioning aerials etc, but do not include a change
of modulation mode or transmitted power.

6. How many of the radio sets in Question 1 were cured of interference by modifications to the radio
installation ? Modifications include fitting of filters, screening, re-positioning aerials, repairing faulty
joints etc.

7. How many of the radio sets in Question 1 were cured of interference by the fitting of external devices to
the radio set (eg aerial or mains filters, “braid-breakers”, transformers, stubs, traps, earthing braid etc) ?

SECTION 4-AUDIO INTERFERENCE

This section covers interference caused to all types of audio equipment such as hi-fi systems, record players, tape recorders,
public address systems, electronic organs etc. Note that this section does notinclude the audio sections of television or radio
receivers,

1. How many audio installations have suffered from interference due to the operation of your station
(either when transmitting or receiving) ? Indicate the number of installations affected, not the number of
separate complaints. Include your own audio installation if applicable.

2. in how many cases of interference to audio installations in Question 1 were the Post Office called in to
investigate ? Indicate the number of installations, not the number of visits made to carry out tests etc.

3. How many of the audio installations in Question 1 were cured of interference without the Post Office
being called in to investigate ?

4. How many of the audio installations in Question 1 were cured of interference by modifications to your
station ? Modifications include fitting of filters, screening, re-positioning of aerials etc, but do not
include a change of modulation mode or transmitted power.

5. How many of the audio installations in Question 1 were cured of interference by modifications to the
audio installation ? Modifications include fitting of filters, screening, re-positioning of interconnecting
leads, repairing faulty joints etc.

6. How many of the audio instaltations in Question 1 were cured of interference by the fitting of external
devices to the audio installation (eg filters on mains, loudspeaker or other interconnecting leads etc) ?
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Table 3. Answers to question 3, section 1 — feelings of amateurs worried by interference problems

Class Not Slightly Moderately Severely % Average
worried worried worried worried “feel”
A 24 .61 37.88 26.73 10.25 1.22
B 328 32.00 21.2 9.2 1.02
“A+B" 21.83 35.92 27.46 10.56 1.23
ALL 25.96 36.45 2575 10.07 1.18
Table 4. Answers to question 4, section 1 — Bands ~unworkable ' due to interference.
Class A B A+ 87 ALL
Band (MHz) Cases % Cases % Cases % Cases %
1.8 43 519 6 4.23 49 5.05
35 169 20.39 22 15.59 191 18.67
7 113 13.63 16 11.27 129 13.29
14 176 21.23 30 2113 206 21.22
21 200 24.13 29 20.42 229 23.59
28 169 20.39 25 17.61 194 19.98
70 61 7.36 9 6.30 70 7.21
144 78 9.41 78 312 239 20.42 185 1515
432 13 1.67 24 96 4 282 41 3.36
1296 6 0.70 3 1.2 1 0.70 10 0.82
Table 5. Answers to questions 5, section 1 — Bands avoided by amateurs because of interference problems
Class A 8 “A+ 8" ALL
Band (MHz) Cases % Cases 2 Cases % Cases %
18 18 217 4 282 22 227
35 63 7 60 10 7.04 73 752
7 43 510 7 4.90 50 515
14 79 9.50 10 7.04 89 917
21 113 13.63 14 9.86 127 13.08
28 95 11.46 10 7.04 105 10.81
70 40 4.83 13 9.i5 53 5.46
144 23 2.77 11 4.4 5 3.52 39 319
432 7 0.84 13 5.2 4 2.82 24 197
1296 2 0.24 3 1.2 1 070 6 0.49

Table 6. Television interference — results for section 2, bold figures are the average number of cases (tv sets) per

amateur
WC/ESS A 8 ‘ "A+B8" ALL
Ouesz/o_nllnter/erence Cases % Cases % I Cases 96 Cases %
i} Total number of sets 2257 2.72 576 23 401 2.83 3234 2.65
2a To sets in v.h.f. Band 1 1018 45.10 103 17.88 95 23.69 1216 37.6
2b To sets in v.h.f. Band 3 584 25.88 134 23.26 85 2119 803 2483
2c To sets in u h.{f Bands 1208 5352 378 6563 275 6858 1861 5754
3 Cases seen by Post Office 682 30.22 180 3%.25 113 28.18 975 3015
4 Cases cured by amateur
— not seen by P.O. 1044 46.26 265 4601 184 4589 1493 4617
5 Cases cured by mods to
station 214 9.48 49 851 25 6.23 288 8.91
6 Cases cured by mods to tv set 1293 57.29 332 5764 244 6085 1869 5797
7 Cases cured by external
mods to tv set 1211 53.66 270 46 88 215 53.62 1696 5244
No t.v.i. 133 16.04 60 24 00 19 13.38 212 17.36

Table 7. Radio interference — results for section 3
amateur

bold figuies are the average number of cases (radio sets) per

Class A B A+ B’ ALL
Question|interference Cases Cases Cases Cases

Total number of sets 728 0.88 171 0.68 147 1.04 1046 0.86
2a Sets on L.w. and/or m.w. 423 5810 60 3508 85 57 82 568 5430
2b Setsonvhf tm 347 47 66 119 6959 82 5578 548 5239
3 Cases seen by Post Office 104 14.29 24 1404 15 10.20 143 13.67
4 Cases cured by amateur

— not seen by P.O 183 26.51 60 3509 37 2517 290 2772
5 Cases cured by mods to

station 36 4.95 1M 6.43 4 272 51 4.88
6 Cases cured by mods to

radio set 195 2679 60 35.G9 37 2517 292 27 892
7 Cases cured by external

mods to radio set 98 13 46 20 11.69 16 1088 134 1281

No b.c.i. 458 5524 159 636 62 43 66 6739 5561
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should express his feelings, regardless
of any actual incidence of interference.

Question 4 was included to find out if
any bands (on which the amateur really
wanted to operate) were particularly
troublesome.

Some amateurs never even try to use
certain bands because of fears of
interference. Question 5 was required to
find out whether the traditionally
troublesome bands deserved their repu-
tation (as indicated by the answers to
question 4).

Question 6 was asked with the
intention of establishing any connec-
tion between the tv channels received
and operating problems. Wired tv
(c.a.t.v., m.a.t.v.), which has no official
protection against amateur interfer-
ence, was included for completeness
and to find out if it posed extra
problems. No attempt was made to find
out the wired tv frequencies, which
could be quite different from those
received locally “off-air”.

Section 2 was worded to be as
compatible as possible with sections 3
and 4. A lot had to be left to the
discretion of the amateur; for example,
the number of cures was asked for. In
some cases a ‘‘cure” may be effective

Notes on the tabulated results

Most of the tigures recorded in the tables are
self-explanatory. However, as most of the
results are expressed as averages or
percentages, the following notes will make it
clear how these were arnved at

Section 1.

Q2. The average period of operation is the
total number of years recorded in 1.2 divided
by the total of survey forms returned.

Q3. The average "‘feeling " is the sum of the
numbers recorded in 1.3 divided by the total
returns. The percentage of amateurs with a
particular feeling is the number recording that
feeling divided by the total returns

Q4 & Q5. The percentage of amateurs with
restrictions on or avoiding a particular band is
the total recording that band divided by the
total returns. As Class B licencees cannot use
the bands below 144MHz, when relevant, the
percentages of questions 4 and 5 in section 1
are calculated using a total of 1125 amateurs
(i.e. the number of Class B licencees are
deducted).

Section 2.

Q7. Tne average number of tv sets suffering
t.v.i. from each amateur is the total of answers
in question 2.1 divided by the total of returns.
Q2 to Q7 The percentages are the totals of
answers to the appropnate question divided by
the total of answers to 2.1

Sections 3 and 4.

The averages and percentages calculated for
these sections are calculated on the saime basis
as for section 2

It must be pointed out that although many of
these results are calculated to two dectmal
places this does not imply that they are
accurate to this degree. [t merely facilitates the
subsequent rounding-off of figures. as
necessary
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Table B. Audio interference — results for section 4, bold figures are the average number of cases (installations)

pEranatear

|Class A

B A+ 8 ALl
Luestion |Interference Cases Cases % Cases % Cases %

1 Total number of

installations 1026 264 1.06 230 1.62 1520 1.24
2 Cases seen by P.O 139 1355 34 1288 28 12.17 201 13.22
3 Cases cured by amateur

not seen by P O 324 3158 92 3485 83 3609 499 32.83
4 Cases cured by mods to

station 33 26 9 85 4 174 63 414
5 Cured by mods to

installation 353 34 41 75 28.41 72 3130 500 32.89
6 Cured by external mods to

installations 210 2047 i 11.36 36 1565 276 1816

Noa fi 273 3293 a7 388 32 22.54 402 3293

No t.v.r., b.c.a. or a.fi. 63 35 14.0 9 6.4 107 8.76

only on some tv channels or for some
amateur bands.

The number of tv sets affected was
asked for in preference to the number of
complaints received. [t was felt that this
would give more realistic answers. Most
of the cases recorded by the Home
Office are probably “one set — one
complaint”, especially if the time period
is short.

Question 2 is intended to amplify
question 1. [t was thought that in most
cases the amateur would remember if
BBC1, BBC2 or ITV was affected, or
which line standard — hence the note at
the end of the question.

It was realised that the amateur
might not know all the facts of the cases
of t.v.i. The Home Office do not always
disclose who or what is suffering
interference. In some circumstances
(e.g., in cases of multiple t.v.i) the
number given in the reply to question 3
may be lower than the true value. It is
also possible that, over a period of time,
one set could be responsible for several
cases being recorded by the Home
Office. As a result, it is possible that the
number of cases recorded by the Home
Office and those reported in question 3
may not agree exactly.

In question 4 the judgment of the
amateur is relied upon for what he
calls a “cure”. However, it enables a
ratio of “amateur cures” to the number
of times the Home Office is involved to
be calculated. Of course, these two
events are not totally of the same
character as the Home Office may not
always effect a cure. In consequence,
this ratio does not exaggerate the
amateur role in curing t.v.i.

Question 5 tries to discover how often
the amateur station is technically
responsible for causing t.v.i. “Reposi-
tioning of aerials” is included as a
modification, but this does not imply
that a badly sited transmitting aerial is
really a technical fault. However, the
RSGB Interference Committee recom-
mends that amateurs should consider
the possibility of reducing field
strengths by attention to aerial position
or design. A change of modulation mode
is excluded as this is considered to be
avoiding t.v.i. rather than curing it.

When interference is cured by modi-
fying the affected tv installation it is

reasonable to conclude that in most
cases the amateur is not to blame. In
question 6 it is intended that any
modification (including those in ques-
tion 7) should be counted.

Question 7 specifically limits modifi-
cations to the usual amateur methods of
adding external filters, etc. It was
considered important to find out what
proportion of the cures of question 6
were achieved without having to resort
to difficult modifications, such as
internal modifications to the tv set. The
Interference Committee recommend
against tampering inside neighbours’
equipment.

Sections 3 and 4 were worded simi-
larly to section 2 and were chosen for
similar reasons.

(To be continued) -

Part 2 of this article will discuss the
survey results, as tabulated, suggesting
possible reasons for the figures
obtained.

Editor's note

QST7, the official journal of the American
Radio Relay League (ARRL), reported in
their November 1976 issue: "'In the Unmited
States, with the recent increase in
popularity of c¢.b. radio and a commensur-
ate increase in the number of privately
owned transmitters, the FCC is now
receiving interference complaints at a rate
of over 100,000 a year. Of the complaints
of intetference to home-entertainment
devices, only seven per cent involve
amateur radio operators. Further analysis
shows that of these ccmplaints, almost 90
per cent would not ha re occurred at all if
the manufacturers of the home-entertain-
ment devices had provided adequate
filtering or shielding n their, products.
These statistics suffer a severe limitation in
that they record only reported cases of
interference. It is clear that even
though amateurs are involved n only a
small percentage of all reported interfer-
ence cases, the overall effect on amateur
radio operation is unknown "’
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EEC DATA-PROCESSING
CASH

The EEC Commission is making
available 103 million units of account
(about £43 million) to help the
data-processing industry. The money
will go to “joint developments and new
products in many areas mainly related
to distributed computers,” according to
Christopher Layton, director for tech-
nology in the Commission’s Directorate-
General for Industrial Policy in
Brussels, “or new products in the field of
peripherals, terminals, etc.” Between 20
and 50% of the cost of collaborative
projects would be provided as long as
they involved at least three member
states. Any new application so funded
would involve repayment if successful.

The Commission is concentrating on
making stronger the mini- and micro-
computer sectors, where large foreign
competitors have not yet gained a
foothold. Similar proposals to strength-
en the telecommunications and electro-
nic component sectors will follow later.
The present scheme, a four-year
programme, should be in operation by
1978, say the Commission. They are
anxious that the European industry
should adopt common standards, that
the member states should become more
aware of one another’s products, that
public buying in the member states,
about 30% of all purchases, should be
directed towards helping the native
European industry, that agreement
should be reached about the privacy of
computer data, particularly that cross-
ing frontiers, and that a European users’
association be set up.

Previous public support for the
data-processing industry has been
given on a national basis. In 1971-75
member states spent about £76 million a
year. “This enabled the European-based
industry to survive but, unless co-ordi
nated in future, the nationalist bias, the
Commission believes, could prove
dangerous.” Manufacturers have found
it difficult to obtain a Europe-wide
return on their investments, have been
unable to find the resources to attack all
sectors of the market, and have wasted
the resources they can find in duplicat-
ed effort. This is why the Commission’s
financial help is for collaborative
projects put forward by users of at least
three member states or industrial
companies from at least two.

Earlier attempts to persuade the three
largest European computer firms to
co-operate in developing and marketing
a common range of computers, the
Unidata project, have failed, and
support for creating a community
leasing fund along Japanese lines,
managed by the European Investment
Bank and provided with an initial 100
million units of account (£40 million)
has not met enough support to be
included in the four-year programme.
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Television pattern generator

Simple design providing crosshatch/dot matrix, colour bars and

grey scale

by R. A. Owen, M.Sc.‘ and D. Brenkley, B.Sc., University of Essex

The unit generates the waveforms
corresponding to the standard test
patterns using inexpensive, readily
available, t.t.l. integrated circuits. Line
synchronization is necessary, ideally
using line blanking pulses, and output
buffering circuitry may be needed,
depending on the required amplitude,
d.c. level and isolation of the output
signal(s). Component values are for use
with the 625-line system.

Waveforms

The crosshatch/dot-matrix waveform is
composed of two sets of pulses, produc-
ing the vertical and horizontal com-
ponents of the pattern. The vertical
component puises are some 200ns wide
and of period approximately 3us, while
the 52ps horizontal component pulses

recur every twenty-five lines. The
colour-bar waveforms are
square-wave pulses providing the
separate RGB drives and weighted
summing of these three drive signals
forms the grey scale waveform. Gating
during the line blanking period ensures
that the pulse sets exist only during the
active line time, preventing serious

Fig. 1. Main circuit diagram. The
output inverters are a 7406, the other
inverters a 7404, the three-input gates
part of a 7400, two-input gates are two
7400s and the Schmitt two-input gates
are a 74132. The link in the second 7490
reset line is in place of the circuit of

foldover. Provision is made for adjust-
ment of the vertical line/bar spacing of
the patterns.

Input pulse shaper

Inthe circuitdiagram of Fig. 1, R,, C;, D,
limit the amplitude of the negative-
going line input pulses applied to the
two-input schmitt-trigger NAND gate,
whose input/output hysteresis helps to
provide jitter-free operation with slow
rise-time inputs. The cleaned-up pulses
then provide synchronization and gat-
ing.

Crosshatch

A second two-input schmitt-trigger
NAND gate serves as a gated RC astable’
multivibrator, in which R, alters the
frequency of oscillation. The output

{ >

Fig. 4.
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waveform, a rectangular pulse train of
2:1 duty cycle, is differentiated by C;, R,
and shaped by a schmitt-trigger NAND
gate. The internal input diode of the
NAND gate limits the negative
oxcursion of the differentiated wave-
farm. The width of the negative-going
putput pulses for the vertical cross
hatch component are related to the
time constant C,, R,. To reduce pick-up,
the differentiated output is gated off in
the colour bar mode. For the horizontal
component of the crosshatch, the two
7490 decade counters function as a
divide-by-25 counter, as in Fig. 2(a) the
reset functions being inhibited. The
negative-going pulses of one active line
length (52us) are fed from a three-input
NAND gate to the output gating
circuitry.

Essentially, an OR type function is
employed for crosshatch and an AND
type function for dot matrix in the
output circuitry, with a switchable
interchange between the two.

Colour bar/grey scale

R;, Rg, C4 and the associated schmitt-
trigger NAND gate form the colour bar
astable oscillator. Rg alters the oscilla-
tion frequency, and when optimally
adjusted produces an oscillation period
of 6.5us. Subsequent division by 2, 4 and
8 produces inverted drive waveforms,
available at the A, B, C outputs of the
second 7490 counter, which are inverted
to provide positive-going video signals.
Buffer circuitry may be added external-
ly if the t.t.l. outputs are incompatible.
Weighted summing of the drive signals,
as in Fig. 2(b) provides the eight-level
grey scale in Fig. 2(c), sequentially from
peak white to black. A simple resistor
summing network can be used as a
compromise as in Fig. 2(d). Summing
resistors are selected to give a 100%
amplitude, 100% saturation waveform,
the amplifier output being a grey scale
of about 1V p-p.

Gating

In the crosshatch mode, the three-stage
binary counters of the 7490’s in Fig. 1,
for which the count cycle length is
divided by five, are used and the resets
are inhibited.

In the colour bar mode, the second
7490 functions as a 0 to 7 counter with
the appropriate external gating, setto a
count of nine in the line blanking
period. The Q, output of the first 7490
assumes a static logical 0 in this mode,
since the counter is reset every line. The
colour bar oscillator is gated off by the
line blanking pulses or by the output of
a NAND gate structure responding to a
logical 111 presented from the outputs
Qu, Qg, Qc of the second 7490 (corre-
sponding to a count of seven). So, the
second 7490 counts, generating the bar
waveforms, to 0111, inhibiting the
oscillator. The line blanking pulse then
continues to gate off the oscillator and
sets the counter outputs to a logical
1001 (a count of nine). By virtue of the
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Fig. 2(a). The configuration of 7490s
required to divide by 25. The summing
circuit for the grey scale is shown at (b)
and the waveforms involved at (c). The
simple resistor network at (d) can be
used as a compromise.

INVERT — AND nature of the open
collector outputs, Q;, maintains black
level during the line blanking period. On
completion of the blanking pulse, the
counter and oscillator are enabled and
the colour bar oscillator follows rapidly
with a negative-going edge, which
effects a count increment to 0000.

After completion of a blanking pulse,
the difference in propagation delays,

(c)

Line
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negative-going flyback pulses shown in
(b). If a direct connexion is not
available, 3-4 turns of very
well-insulated cable near the line
output transformer should suffice.
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between the counter being enabled and
the colour bar oscillator providing the
first negative-going edge is some 20ns.
If tolerances in propagation delays
cause a black bar to be produced first in
the line scan, then a differentiating
network shown in Fig. 4, can be
interposed between Ry, of the second
7490 and the blanking pulse line. This
ensures that the counter is enabled
before the end of the blanking pulse.
The output gating is removed and peak
white is the first bar. The count cycle is
repeated.

In using open-collector gates, high-
voltage output types, such as the 7406,
provide a measure of protection against
overvoltage. The inputs of gates requir-
ing a static logical 1 are connected via
1kQ resistors to +5V, to protect their
inputs from supply transients.

Additional circuitry and interfacing
Because of the wide range of conditions
and applications, no one interface or
buffer circuit is sufficient for general
application. An example of connection
to asingle standard set type CTV 184S is
shown in Fig. 3(a): further interfaces
were discussed in Wireless World, May
1976, pp.64-67.

Construction and test

A prototype was constructed using
Veroboard, and with minimal lead
lengths no spurious operation was
found. A double-sided printed circuit
board was later used, with few wired
linkages.

The +5V supply should be well
decoupled close to the integrated circuit
packages. R,, C, must be adjusted in
accordance with the amplitude of the
available source of line-blanking/fly-
back pulses, ensuring that D, operates
within its ratings. For example, with
blanking/flyback pulses of —-80V
amplitude, R,, C, were chosen to be
10-kQ 0.1-uF. The hex buffer output
collector resistors are connected via a
link to +5V, provision thereby being
made for a secondary supply to be used.
Assuming that a suitable +5V supply
and output circuitry have been added,
then the output signal(s) may be fed
into the relevant positive-going ampli-
fier stage(s). Preset resistor, R;, is
adjusted for a suitable number of
vertical lines in the crosshatch pattern
and pteset, Rg, such that the eight bar
pattern accurately fits the screen. The
control range of R allows a compressed
grey scale or expanded partial grey
scale to be produced at the extremes.

A printed hoard for this design will be
made available by Mike Sagin, one of
our assistant editors. A note will be
published when it is ready — Editor. .
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Viewdata

2 — Applications of the system

by S. Fedida, B.Sc (Eng.), M.Sc., F.I.E.E., A.C.G.I.

Post Office Research Centre

Before dealing with the possible
applications of Viewdata I will conclude
the discussion started last month (Fe-
bruary issue) on the problem of ensur-
ing adequate communication between
the user and the computer — what 1
have called the computer dialogue.

While the index principle is clearly
adequate for the information service as
such, a fuller dialogue is needed to cater
for the very wide range of services
provided by Viewdata, in particular a
message facility, calculation and games
facilities and a range of interactive
services such as requests for advertising
literature or other documentation and
bookings of holidays and hotels.

The design of the computer dialogue’
is very important. Information put out
by the computer to guide the user must
be simple to understand, it must not be
ambiguous and must not appear to
demand more than one reply at a time.
Furthermore the action to be taken by
the user following the display of a frame
of information must be clearly indicat-
ed, i.e. the prompt must always be
inserted to ensure that the user does not
lack guidance regarding the next step.

An example of part of a dialogue in
the message service is shown in Fig. 1. It
gives the flavour of the requirement and
indicates some of the pitfalls.

A third aspect of the communications
arrangements between user and com-
puter concerns the general purpose set
of non-indexed or dialogue instructions
which may be needed by the user in the
course of a session. The object of these
instructions, which .are only five in
number, is to assist the user to recover
from errors real or imagined and thus
enable him to maintain control of the
situation whatever happens.

The set of instructions selected for
Viewdata for recovery from errors and
more generally for coping with
unforeseen problems is as follows:

1. To return to the top of the selection
tree: *Z

This instruction is mainly used at the
completion of one enquiry, when it is desired
to start a new one. Alternatively if the user
finds himself perhaps on the wrong track, or

‘cannot interpret the dialogue, he uses this
to make a fresh start. In other words, it
provides a fall back option for all unexpected
situations.

2. To recall the previous page: “01

The purpose of this instruction is to enable
the user to check the contents of the previous
page. in case of miskeying errors, real or
imaginary.

3. To recall the current page: “00

The purpose of this instruction is to cause the
computer to retransmit the current page, in
case some of the information has been
corrupted. Interestingly enough. little evi-
dence has been seen so far of serious data
corruption during transmission.

4. To jump to a known page (number
N): "Nz

The purpose of this instruction is to enable
the user to jump straight to the required
page, if he knows its number, thus by-passing
the step by step approach.

5. To correct a miskeying error: ¥~
If an entry is in error it may be erased by
keying ** and a fresh start made.

These instructions are normally
engraved on the keypad associated with
Viewdata, thus providing a constant
reminder of what action is needed to
cope with the unforeseen.

s
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Office version of a
Viewdata terminal,
krnown as
Viewdataphone.
Note the integral
keypad and
telephone handset.

Applications of Viewdata

The range of applications of Viewdata is
theoretically unlimited. In practice it
will be determined primarily by the
market — what users want and what
they are prepared to pay for. There are
six distinct service areas, each with its
own specific requirements and each
using the interactive capability of the
system to some degree:

® general information services

@ message communications

@ education ’

@® calculation

@ personal services

® in-house and private systems.

Information. The largest area capable of
immediate development is the informa-
tion service area. It has a number of
subdivisions, with differing character-
istics and treatments, e.g.: topical
information; reference information, di-
vided into general and professional;
classified advertisements; and shopping
aids.

The range of topical information itself
covers a number of different items, such
as news, sports results and weather
information, each item in turn com-
prising a very wide spectrum such as
local news, national and international
events, business news, items of interest
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to the domestic viewer, to the business
viewer, etc. This section of the infor-
mation data base is the one most closely
related to that of teletext. The major
difference is that whereas in teletext the
information is more likely to be in
abbreviated or headline form because of
the obvious limitation of the restricted
total amount of information available,
in Viewdata the information is in much
more detailed form and of course has a
considerably greater scope and variety.

Reference information is a large field
which could cover items such as train
and bus time tables, and perhaps air
time tables, telephone directories and
“Yellow pages” of local and national
interest. It could also cover information
on leisure activities such as games,
hobbies and sports, do-it-yourself and
gardening information, recipes and
holiday and tourist information. Other
topics of interest could be money
matters and savings, tax information,
jobs and careers information, and a
wealth of specialist reference informa-
tion for the businessman and profes-
sional user.

Classified advertisements are poten-
tially a very important sector of the

UIEWDATA MESSAGE SERUVICE

19
FROM USER 100029 PO R18.3 MR SARGENT
TO USER 100028 PO R18.3 MR

SENT ON

HHRRY
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PLEASE KEY # TO SEND YOUR MESSAGE
ALTERNATIUELY KEY xo# TO RETURN

Fig. 1. Example of part of a dialogue in the message services
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provided by Viewdata.
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e e .
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information spectrum, since, given
adequate coverage, classified advertise-
ments may be available in everybody’s
home at the touch of a button when
required, with an immediacy unrivalled
by any other medium. By the same
token items no longer available may be
removed Instantly from the data base,
thus avoiding unnecessary enquiries
and potential frustration. A major
benefit of the classified advertisement is
that it could provide a useful revenue
which, as in the case of newspapers,
could be used to counterbalance a
proportion of the expenses.

The interactive capability of Viewda-
ta adds an important dimension to the
scope of the information services. It
could be used, for example, to request
further details about a product adver-
tised or discussed, and in certain cases
to actually place a purchase order.
Potentially it is possible to do this
without the need to place an additional
telephone call.

Message communication. Viewdata is
clearly not only an information
medium, but also a message communi-
cation medium, indeed a ‘“store and

service.

2 L= 4 R= 6 D= 8 COLOUR =5 MAZE =@

Fig. 3. Example of facilities offered by the caiculator
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forward” system, for use by the general
public. The message, once entered in the
computer, would be transmitted as soon
as communication to the intended
recipient can be established.

The simple message facility so far
experimented with provides a number
of options. In the simplest option the
user may select one or more out of a
number of standard messages, mainly
greetings messages, but clearly many
others are possible. After message
selection the user needs to supply the
Viewdata number of the intended
addresses. Thereafter the action of the
system is entirely automatic.

The message is now automatically
routed to the local Viewdata computer
which places a telephone call to the
addressee. If the telephone number is
engaged the computer tries again; the
number of tries may be specified by the
sender. If the number is not engaged but
no reply is obtained to the call, after a
short ringing interval, a red light fitted
to the Viewdata receiver is switched on
to indicate that “somebody has called.”
Indeed arrangements may be made for
the local computer to attempt a call
several times, and for the visual indica-

Page 781

VIEWDATA
CALCLULATOA

ENTER YOUR SUM NOW FOLLOWED
BY AN EQUALS SICN OR KEY %#
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Fig. 2. A maze game which can be played through the svstem: two mazes of differing complexity:



54

tor on the Viewdata set to give a count
of the unanswered calls.

When the call is answered, the
computer places a high pitched tone on
the line (1300 Hz), which indicates to
the user that the Viewdata computer is
calling. Pushing the data button on the
telephone set causes the computer to
send the message frame preceded by
introductory frames to ascertain user
number, etc.

A similar procedure applies when the
addressee, on returning to his Viewdata
set, finds the “somebody has called”
light on. On dialling Viewdata and after
entering his user number the message is
delivered.

Another message option provides the
user with the facility of inserting in the
standard text one or more words,
numeric or alphanumeric, e.g. times of
arrival in a “I shall be arriving on the
....train” message.

Finally, users who have the alphabe-
tic keypad may be able to compose their
own messages.

All these message options use the
same method of delivery illustrated
above and all provide the facility for
sending one or more messages to one or
more addressees, in a single transaction,
thussaving the user a very considerable
amount of time, particularly when the
same message has to be sent to several
people.

A simple extension of the message
facility is the interconnection with
telex!. Viewdata benefits in the
enhancement of its communication
facilities by its interconnection with an
extensive telex network with an inter-
national coverage. Telex benefits in
three ways: it acquires a powerful store
and forward capability; it acquires an

additional number of customers, not

normally on the telex network; and it
could relieve congestion in the telex
room at peak hours by repeating a telex
message direct to an executive’s View-
dataphone on his desk.

A further potential extension of the
Viewdata message service is in the cuase
of business mail. This could provide a
useful load to the Viewdata computer
network, during the night, for example,
when its facilities are mostly unused.

Finally because Viewdata displays
messages visually on the domestic tv
receiver, it could provide a cheap and
convenient way for deaf people to
communicate at a distance, among
themselves and with other people.

Education. Viewdata may be applied to
the education field in three areas. The
first is the conventional information
services providing details of educational
facilities, e.g. what courses are available
and where, details of qualifications
required, and who to apply to. This
service could be structured under a
number of different headings, such as
subject titles and local facilities, and the
usual method of access would be
applied. )
The other areas are the more exciting

possibilities of using Viewdata to assist
in the learning process. Many attempts
have been made recently, particularly in
the United States, to introduce this
system of learning (computer assisted

learning), which has many obvious:

advantages. It could relieve very consi-
derably the day to day pressure on
teachers and lecturers, who would then
be able to devote more of their time to
the individual requirements and diffi-
culties of their pupils. The potential of
this education medium for home-learn-
ing is also of great importance.

Unlike conventional methods of
learning, Viewdatua, by taking advan-
tage of interactive working, can provide
the student with assistance when
required and a method of self-monitor-
ing and self-testing which could greatly
increase the speed of learning and
provide the necessary intellectual sti-
mulus to the student.

Viewdata in education could also be
invaluable to parents in enabling them
to follow the educational progress of
their children and thus possjbly enable
them to help and encourage them more
effectively.

A related aspect of education is the
games facility where again the
interactive capability of the computer is
called for. The field for educational
games is vast and so far two pro-
grammes have been experimented with.
One is MOO, which is an exercise in
logical thinking, wherein the user has to
guess a four digit number selected at
random by the computer. The guessing
or deduction is made as a result of clues
given by the computer in response to a
“guess”. The other is a maze game,
increasing in complexity from the very
simple to the more complex, which is a
good example of pattern recognition
(see Fig. 2).

Calculations. The primary purpose of
Viewdata is not to provide a calcula-
tions service, but as illustrated earlier
an information and message service.
Nevertheless the availability of a
number of distributed computers a local
call distance away suggests that for
very little extra cost a useful calculation
service could be provided to students,
small businesses and indeed all who
might need its fairly limited but poten-
tially very useful facilities.

Little would be gained if the calcula-
tor facilities were limited to those
provided by the small mass-produced
calculators. Such a service would be
hopelessly uncompetitive. Neither
would a great deal be gained by
providing the sophisticated facilities of
the now well established computer
bureaux. The protessional user of
extensive computational facilities is
already well catered for.

Rather it is intended to fill the gap
between the two, some of which is at
present covered by the more expensive
hand or desk calculator. Unlike these
more complex and powerful machines,
however, the Viewdata approach is to
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eschew all manuals and complicated
instructions and so to organise the
dialogue that users may, without any
specialised training whatever, carry out
the calculations they desire. Instruc-
tions for entering requirements are
given by the system as and when they
are needed and the dialogue is so
arranged that errors may be caught
quite simply as they occur (Fig. 3).

An additional feature of the calcula-
tion programme is a curve or histo-
gram plotting facility related to the
computations carried out.

Personal services. We have seen that
Viewdata users are able to enter
information into the system for example
for message purposes. This clearly could
be extended by arranging that this
information is only accessible to the
user or to one or more other persons
nominated by him.

We now enter a fairly sensitive area
of security (or privacy) of information.
Much study will need to be done to
ensure that information thus entered is
indeed reasonably well protected. Ini-
tially, however, the studies are concen-
trated on information which, in the
individual’s opinion is not too sensitive.
A user may enter perhaps reminders to
himself of meetings, dates, telephone
numbers, data for his own private use
and the like. A typical one may be a
reminder to send flowers to the wife on
her birthday' Even in such fairly
innocuous cases, passwords are provid-
ed to ensure that accidental disclosure
of private information does not occur.

In house and private data banks. An
extension of the personal information
service i1s the use of the Viewdata
network to store and provide access to
information of interest to closed user
groups on certain specific topics, e.g
employees of a business house. Also a
minimum degree of privacy will need to
be provided, although absolute privacy
isnot an objective of the system, at least
in the initial stages.

In the case of closed user groups,
information and data might be collected
for the benefit of groups having similar
interests. For example the source of
supply of certain commodities used in
certain categories of business, e.g.
building supplies with current prices,
availability etc.

Clearly the range of potential services
of this nature is open ended. Develop-
ment will no doubt take place in this
area as the capability of this new
medium becomes apparent through
usage and experimentation.

The next article will deal with the
operation of the Viewdata system in
detail

Reference

1. S. Fedida — Development of Computer-
based Information Media for the General
Public. Paper presented at 2nd International
Svmposium on Subscriber Loops and
Services 3-7 May, 1976. The Institution of
Electrical Engineers. LLondon.
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Logic design — 3

Event-driven circuits

by B. Holdsworth” and D. Zissost

A four-step procedure based on the
sequential equations, for the design
and implementation of event-driven
logic circuits is described in this
article. Realistic circuit constraints
are automatically taken into account
by the design process.

The principal factors to be considered
in the design of event-driven circuits
are:

® Circuit reliability. The circuit must
operate correctly and reliably.

® Gate fan-in and fan-out restrictions.
These must be observed.

@ Speed tolerances. Gate speed toler-
ances of + 33% per cent are automati-
cally accommodated by the design
process used.

Generally speaking, the solutions
obtained do not necessarily use a
minimum number of gates, but the
design requires minimum effort. The
design steps are easy to apply and
require no specialist knowledge.

State diagrams

State diagrams can be used to describe
both the external and internal opera-
tions of event-driven sequential cir-
cuits. In a state diagram, states can be
represented by squares, rectangles or
circles and lines linking the states
represent transitions between states.
The direction of a transition is indicated
by an arrow pointing in the direction of
the destination state, and the signal
condition that initiates the transition is
indicated by its Boolean function
inserted either above or below the line.
For example the part of a state diagram
shown in Fig. 1 indicates that the circuit
moves from state S, to S, when XY =1,
i.e. when X=1and Y=0.

The external and internal-state dia-
grams of a circuit in which the activa-
tion of a switch X in Fig. 2(a) operates,
in turn, two lights L., and L, are shown
in Figs. 2(b) and 2c) respectively.
Variables X and X, ,, are used to
indicate the n'" and (n + 1)™ activation
of the switch. The external-state dia-
gram closely resembles a flow chart,
which can be drawn with very little

regard to circuit implementation.

There are no hard-and-fast rules for
developing internal-state diagrams.
Since such diagrams describe the
internal operation of a circuit, the
designer usually makes arbitrary
choices depending on past experience,
his understanding of the problem and
availability of components, which can
lead to different but equivalent results.

The following example is used to
illustrate typical variations in the
internal-state diagrams of the relatively
simple light circuit shown in Fig. 3(a).
The function of the circuit is to turn
lamp L, on when the two switches X and
Y are made in that order, and lamp L., on
when the switches are made in the
reverse order. Two different but correct
versions of the internal operation of the
circuit are shown in Figs. 3(b) and 3 (¢).

Most persons attempting this
problem would probably derive inter-
nal-state diagram 3(b) which uses five
internal states. State S, is used to record
that switch X has been made and state
S, that switch Y only has been made. In
both cases there is no change in the
circuit output, although clearly there is
a change in the internal-state of the
circuit. Very few designers, if any,
would arrive at Fig. 3(c) the first time
round.

As might be expected the circuit

Fig. 1. Elements of a state diagram.

Fig. 2. Internal and external state
diagrams of a logic circuit.

X

implementation of the state diagram of
Fig. 3(c) is the simplest. This state
diagram can be obtained by construct-
ing a state table from the state diagram
shown in Fig. 3(b), the state table then
being reduced by the application of
Caldwell's merger procedure. This
technique will be described later in this
article.

State variables

Each state of an event-driven logic
circuit is defined by a unique combina-
tion of logic signals called state varia-
bles or secondary signals. Clearly one
state variable A, defines two states, one
by A=0 and the other by A=1. Two
state variable define four circuit states
each state corresponding to a combina-
tion of their values, i.e. 00,01, 11, and 10.
In general, n variables will define 2"
circuit states. As an example of state
allocation, the states S5, S|, S, and S; in
Fig. 2(c) can be defined by the state
variables AB=00, 01, 11, 10. In allocat-
ing state variables to states in
event-driven circuits it is necessary to
ensure that each circuit transition
involves a change in the value of a
single variable only. The reasons for

* Chelsea College, University of London
t Dept of Computing Science, University of
Calgary. Canada
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Fig. 3. Internal state diagrams of a two-switch logic circuit.
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Fig. 4. Race-free diagrams for two and
three variables.

doing this is to ensure that races
between state variables or secondary
signals are automatically avoided.

A race-free assignment of states can
be achieved with the aid of a race-free
diagram. This is a two-deminsional
diagram containing 2" coded nodes,
where all nodes whose codes differ in
one variable only are joined by inter-
rupted lines., Hence, races between
secondary signals are automatically
avoided if each circuit transition lies on
a race-free line. Race-free diagrams for
two and three variables are shown in
Fig. 4.

Dummy states

There are certain patterns of
internal-state diagrams that cannot be
assigned race-free codes. Such a pattern
is shown in Fig. 5(a). If the state codes
for Sy, S;, and S, are AB= 00, 01, and 11
respectively the direct transition from
state S, to Sy cannot be implemented as
this would involve the simultaneous
change of two variables. In this case the
link between S, and S, can be turned
into a race-free link by interposing a

51 x? 52
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Y. > Lq oft
. detected L2 on
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(b)
X
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\ A¢
YA
11
S2
(a)

Fig. 5. Use of a dummy state (Sy) avoids simultaneous two-variable change from

S,to S,

fourth state S; between S, and S, coded
A=1 and B=0. This is called a dummy
state and replaces line S,-S, with
race-free links S,—S; and S,-S, as
shown in Fig. 5(b). The S;—S, transition
is unconditional and once the circuit
assumes state S, it moves automatically
to S, In terms of state variables this
ensures that signal B is turned off first
and this automatically turns signal A
off.

Unused states.

If the number of states to be imple-
mented is N, where 2n~1<<N<2n there
will be 2°—N unused or redundant
states. For example, in the case of the
three-state diagram shown in Fig. 5(a)
there will be one unused state. It can
never be assumed in practice that a
circuit will not move into an unused
state either when switching the circuit
on or due to the interference of a noise
signal. For example, when in state
S, =00, a noise signal may turn A on and
the circuit enters the unused state
S;=10. The circuit may be operating in
conjunction with other circuits and
moving into state S;=10 may result in
the incorrect behaviour of the overall
system.

The designer is therefore strongly
advised to take such a possibility into
account at the design level and take the
necessary action. For example, if the
misoperation of the above circuit can
result in the jamming of a production

Soﬂ

Lion
Lo off
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Fig. 7. SR flip-flop and its truth table.

Fig. 8 Implementation of the NAND
sequential equation for S and R primary
signals.
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Fig. 12. Elimination of races between secondary signals.

t AY AB

Fig. 13. Races between primary and
secondary signals.

line, a possible action would be to use
the signal AB, which defines the unused
state, to turn off all machines and raise
an alarm.

Frequently, such states are referred
to as ‘“don’t-care” states. Boolean
expressions defining the ‘“don’t care”
conditions are used as optional products
to reduce the circuit equations and
hence the complexity of the circuit. This
is based on the assumption that a “don’t
care’”’ condition does not arise in
practice, which is only valid for normal
operation. Since one cannot exclude the
possibility of circuit misoperation, the
designer is strongly advised not to leave
undefined the response of the circuit
under such conditions. In other words

Fig. 10. Implementation of NAND
sequential equations for turn-on and
turn-off sets obtained from state dia-
gram of, for example, Fig. 9.

the designer ‘“cares” about all circuit
conditions.

Summarizing, no state diagram con-_
taining other than 2" states should be
implemented. Referring to the light
circuit of Fig. 3, only the state diagram
in Fig. 3(c) can be implemented. The
implementation of the state diagrams in
Fig. 3(b) would require the addition of
three states. Additionally the reader is
strongly advised against the mathema-
tically convenient use of “don’t care”
states for circuit simplification.

State tables

The design restriction of always imple-
menting 2" states can be met either by
introducing dummy states or by reduc-
ing the number of internal states. State
reduction is carried out by using
Caldwell’s merging procedure which is
based on the state table. Such a table
has a row for every state of the circuit
and a column for every combination of
the input signals. The rows and columns
are headed by labels representing the
corresponding states and inputs. In
each cell the circuit destination is
entered, i.e. the next state assumed by
the circuit when it is in a state
corresponding to the row heading, and
it receives input signals defined by the.
column heading. If the designer does
not wish to specify the next state the
entry in the appropriate cell is left
blank. A second entry is made in each
cell which specifies the circuit output,
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Fig. 14. Function to be realized in
Example 1 is at (a) and its state diagram
is at (b), whil¢ the state table is shown in
(¢c) and in merged form at (d). Initial
state diagram based on (d) is shown at
(e) and realization of the circuit is (f).

unless it is a blank cell. If the circuit
destination is the same as its current
state, the circuit is stable and the entry
is encircled. The state table corre-
sponding to Fig. 3(b) is shown in Fig.
6(a).

State reduction

The process of combining the rows of a
state table is made in accordance with
Caldwell’s merging rules.

Two rows may be merged if the state
numbers and the circuit outputs
appearing in corresponding columns of
each row are alike, or if the entry in one
or both of the rows is blank.

When circled and uncircled entries of
the same state number are to be
combined, the resulting entry is circled.
Thus the two rows

30

35 6@
combineinto 3 ® 6 ®
A change of state from 5 to 8 now
involves a change of the input state
only.

When a row S, is combined with row

|

}_
}_ a

f
(f)

S, the new row is marked S_,,.

Examination of Fig. 6(a) indicates
thatrows S, S;, and S, can be merged to
giveanewrow S, and also that rows S,
and S, can be merged to give a new row
S,4 The reduced state table is shown in
Fig. 6(b) with its corresponding state
diagram in Fig. 6(c), and this is identical
to the state diagram of Fig. 3(c).

Sequential equations
“The sequential equations, allow a state
diagram to be translated directly into a
circuit, as a consequence, lead to a
much simpler solution of event-driven
circuit problems. These equations can
be obtained directly from a considera-
tion of the logical behaviour of an SR
flip-flop.

The SR flip-flop is shown symbolical-
ly in Fig. 7(a), the set and reset inputs
being labelled S and R respectively,
whilst the complementary outputs are
labelled Q and Q. The truth table for the
flip-flop is shown in Fig. 7(b).

In the first three columns of this table,
all combinations of the present states of
S, R, and Q, i.e. their states at time t, are
tabulated. In the fourth column the next
state of the flip-flop, i.e. its state at time
t + 8t, is tabulated.

Examination of this table shows that
a change of flip-flop state occurs in rows
4 and 5 only. In row 4 the flip-flop is
being reset, i.e. its state is being changed

>

from 1 to 0, by the application of inputs
S=0and R=1. In row 5 the flip-flop is
being set, i.e. its state is being changed
from 0 to 1, by the application of inputs
S=1 and R=0. The reader should also
notice that with this type of flip-flop it is
inadmissible for S and R both to be
logical 1 simultaneously. This restric-
tion can be expressed algebraically as
SR=0.

One form of the sequential equations
is obtained by taking the logical sum of
the combinations in the truth table for
which Q!*®=1 and adding in the
product SR=0. This does not affect the
value of Qt*¥ but leads to a simpler
equation for it.

Hence:

Qt+3=(SRQ+SRQ +SRQ+SR)t.
Minimizing:

Q'*¥=(S+RQ)-

The second form of the sequential
equations is obtained by excluding the
product SR from the equation for Qt+%
so that

Q3 =(SRQ+ SRQ + SRQ)".

Minimizing:
Q¥ =[(S+QR]".

Time is inferred in these equations
and they are written

Q=S+RQ

and Q=(S+Q)R
where S is referred to as the turn-on set
of Q and R is referred to as the turn-off
set of Q.



Wireless World, March 1977

The most general form of the equa-

tions is:
Q==X turn-on sets of Q +

Q(X turn-off sets of Q)
and Q= (X turn-on sets of Q+ Q)
(X turn-oft sets of Q)
The first of these two equations is used
when the design is to be implemented
with NAND gates and the second
equation when NORs are to be used.

The implementation of the NAND
sequential equation, Q=S+RQ, is
shown in Fig. 8. In this circuit S and R,
the turn-on and turn-off signals respec-
tively, are the primary signals, whilst Q
is the secondary signals which is turned

either on or off by the primary signals.
When designing an event-driven logic
circuit the turn-on and turn-off sets are
derived directly from the state diagram;
for example, by reference to Fig. 9.

Turn-on set of A= BX
Turn-off set of A= BX
Turn-on set of B= AX
Turn-off set of B= AX

Substituting these values in the NAND
equations

A=BX+A(B+X)

B=AX+B(A+X)
and the implementation of these equa-
tions is shown in Fig. 10.

59

. Causes of misoperation

Circuit misoperation is said to occur
when a circuit assumes an internal state
other than the one intended. For
example, if on leaving state S, in Fig. 11;
with X=1 and Y =1 it assumes a state
other than S,, circuit misoperation
occurs. Excluding component failure,
the causes of circuit misoperation in
event-driven circuits are races between
primary signals, secondary signals or
both. The above three causes will be
examined in turn and solutions sug-
gested in the next article.
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CIRCULAR INSERT
GENERATOR

I read the article by D. E. Burgess in your
January issue, entitled “Circular insert
generator for television” with interest but
feel that the use of two multiplier/divider
circuits is rather extravagant.

The circuit of Fig. 1 outlines a.cheaper and
simpler solution, eliminating the multipliers
and using a single rather than a dual
comparator. The circuit generates the
functions (x—af and (y—b)? by integrating
the sawtooth waveforms of the original
design and d.c.-restoring the resultant
parabolae to prevent the shape of the circle
varying as its position is adjusted. The

parabolae are added and compared to a
constant giving the circular area
(x—a)?+(y—b)?<c?.

There is a possible disadvantage in that the
field rate d.c.-restorer will cause slight lag on
the action of the Y shift control. In most
applications this would not be serious.

I also note that the video input signals are
d.c.-coupled. Unless the black levels of both
have been fixed (e.g. by clamping) immedia-
tely prior to the unit the black level of the
circular insert will be uncontrollable and will
depend on the average levels of the two input
signals. This problem is commonly found on
inexpensive commercial units and is extre-
mely frustrating when producing tv pro-
grammes.

J. Borin,
Student Television of Imperial College,
London, SW7.

Dr Burgess replies:

1 certainly accept that Mr Borin's suggested
circuit is a cheaper solution to the problem.
Since submitting the article for publication a
number of other circle generators have been
built using the two parabolas idea, but not
suffering from the lag problem of Mr Borin’s
circuit. The simplest solution found so far
used 10 transistors and a 709 as a comparator,
running from a single 9-volt power supply,
mounted on a 3in X 1%in p.c.b.

The d.c. coupling of video signals is
certainly a problem, but since equipments
with which this circuit might be used are so
varied, only a simple video circuit was

To remainder
ot original
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described, to be used as a guide for potential
Lisers

Could I point out an omission from the
rircuit diagram, as published? The junction
if R;5 Ry and Ry should be connected to
earth

Mr Canning’s article in the December issue
af Wireless World draws attention to one of
ithe more scandalous aspects of modern
scientific-engineering but 1 wonder why he
limits his comments to the resuscitation of
forgotten ideas? Many have innocently made
reputations and money from re-invention
right alongside the originals

Perhaps the best example of this is the
super cathode-follower which, worldwide,
operates happily in the same equipment as its
prototype the stabilized power supply.

But we are all fallible and Mr Canning falls
into his own trap of non-recognition when he
talks of two-terminal negative-resistance
tube oscillators. A basic proposition of
oscillator theory is that any frequency-selec-
tive device can oscillate when its losses are
zero. Electronic oscillators consist of a
frequency-selective circuit (which, in practi-
cal form, has losses) and an active device
which provides an effective negative resis-
tance to cancel those losses. The circuit
configuration is irrelevant to an oscillator
except that, in the completed device, it
determines the desired performance
characteristics.

K. H. Green,
Tintagel,
Cornwall.

SHORTWAVE BAND
CONGESTION

In his article “Congestion in the shortwave
bands” in your November 1976 issue Mr
Vastenhoud has forgotten to mention the
United Kingdom. The BBC External Services
have been using “out of band” broadcasting
frequencies such as 15.070MHz, 12.095MHz
and 9.410MHz for a long time.

G. Davydov (ex U1VB),

Moscow,

USSR.

The BBC confirms that, because of overcrowding in
the international short-wave bands, External
Services has, for many years, used a number of
frequencies which are outside the agreed band
limits. The frequencies have been used with the
agreement of the UK regulatory authority for
English and foreign language transmissions — Ed.

THE INVENTORS

As a postscript to your very interesting
article, “The inventors” (August, 1976), it
might interest you to know that Great
Britain lost another invention, which not
only now has a yearly turnover of approxi-
mately $1.000m (it was already 3$500m in
1967). but which Britain could have had for
nothing. I refer to inertial navigation.

After conceiving the “U-Plane” — a
submarine craft which coula outmanoeuvre
and outspeed all existing ships or submarines
during the mid-thirties, I was searching fora
means of automatic position indication
which was not only independent of radio, but
also jam-proof, and found it in the principle

now known as Inertial Navigation—“IN" for
short.

When World War 2 was approaching, I
decided to offer the design to the Govern
ment. I was at the time in Palestine, and
discussed the matter with Mr M. Offner, the
engineer in charge of the Palestine Broad-
casting Service, who agreed with my
thoughts, that this was too revolutionary to
offer as such, might fall into the wrong
hands, or be not appreciated. I therefore
decided, as a trial balloon, to first offer a
similar position indication by means of a light
point on a moving transparent map (other
versions had crossed light lines on a
transparent map which changed automati-
cally when the indicated position reached its
sides), but instead of “IN" used radio as the
input and thus was more conventional, the
intention being, to update it to the “IN”
version when in England, and when sure its
military value would be appreciated.

Thus, in 1939, when employed by the
Meteorological Service, I submitted the
design to the Director of Civil Aviation, Mr D.
W. Gumbley, who decided to pass it on to
London. While waiting for a reply, I
constructed a simplified “IN” system for
eventual demonstration purposes.

A quarter year later, my boss, the Director
of C.A., received a letter from Marconi’s in
London, stating that they were not interested
in the invention, as the need to make the light
sources moveable for adjustment under a
map when changing station and/or map
would render the whole apparatus too
elaborate and expensive. | was never given a
chance to reply and point out that maps
could in fact be projected without this need;
and, furthermore, had indicated other
solutions. I was not even considered worthy
of adirect reply, nor of course was [ invited to
London.

I therefore concluded, that most people
will rather die, live in misery, or see their
cities destroyed, than make a rational
assessment of advanced technology when
presented by an individual person and give
credit where it is due.

H. Lipschutz,
Rhoose,
Glamorgan.

ADVANCED PREAMPLI-
FIER DESIGN

The advanced preamplifier design featured in
the November 1976 issue showed many
useful design techniques for reducing distor-
tion. However, the use of capacitors in the
feedback loops for equalization and tone
control must introduce some measure of
transient distortion and I wonder if Mr Self
has made any evaluation of this distortion.

I have recently compared some RIAA
stage designs by listening tests and I have
observed that taking the treble de-emphasis
out of the feedback look and substituting a
passive network gives a better sound quality
in terms of definition of voices in choral
works for example, and better stability and
location of stereo images.

It is necessary, in making such compa-
risons to have high quality equipment and I
used power amplifier modules designed by
Crimson Electrik (designed for low transient
distortion and comparing very favourably
with some better-known commercial
designs), an Empire 2000 E 1II cartridge and
Monitor Audio MA3 loudspeakers.
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I have since designed and built the preamp
shown here. I have not been able to test
whether taking the bass equalization out of
the feedback loop makes any further
improvement, though I would expect it to be
less of an improvement than initially taking
the treble equalization out of the feedback.
This design does have the drawback that the
overload margin is reduced, but the overall
sound quality is certainly better than
conventional RIAA stages.

I feel that this is an area of design which
merits further attention and it is my
impression that hardly anyone who designs
amplifiers is aware of it.

Graham Nalty,
Borrowash,
Derby.

Mr Self replies:

I cannot see why Mr Nalty feels that the use
of capacitors in equalization and tone-con-
trol feedback loops should generate transient
distortion. While it is now largely accepted
that an amplifier with a poor open-loop
bandwidth and a low slew rate will generate
transient intermodulation distortion when
presented with high-frequency signals of
large amplitude, despite the fact that a high
negative-feedback factor has apparently
greatly improved its performance, this
shortcoming is due to the open-loop charac-
teristics of the amplifier itself, and not the
feedback network.

I am puzzled as to why Mr Nalty feels that
executing the RIAA treble roll-off outside the
negative-feedback loop gives superior
subjective sound quality, since if the time-
constant is correctly chosen the ampli-
tude/frequency and phase/frequency
responses will be identical in both cases.
Furthermore, as he admits, the overload
margin at high frequencies is greatly reduced
(for example by about 12dB at 10kHz) and
since the highest recorded velocities tend to
occur at these frequencies, overloading of the
stage becomes very much more likely,
with an inevitable deterioration of quality.
Another drawback is that the first amplifying
stage now handles a signal with a much
greater high frequency content. Hence the
harmonic distortion is likely to be higher, and
unless the maximum slew rate is very high,
any transient distortion will be a great deal
worse.

I can see no benefit in using a passive
bass-boost configuration; one inevitable
result will be a severe reduction in the
overload margin available at mid-fre-
quencies.

LOGIC DESIGN

The method of Boolean reduction presented
by Holdsworth and Zissos is needlessly
complex at one point (Wireless World, Jan.
1977). This complexity originates in an
insufficiently general “race hazard” rule. I
should like to offer a simpler method.

A tautology is any function that receives
the value true (1) whatever values are
assigned to its component variables.
A +A +Bis a tautology, as is AB+ AB + AB-
+AB, since whatever we assign to A and B at
least one term in the “‘sum” (disjunction) is
true, and so the whole sum is.

Two rules are used which I term
introduction and elimination. The elimina-
tion rule is just redundancy: “If a term in a
sum is part of another term, eliminate the
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larger.” Introduction is based on the follow-
ing theorem: Let the sum A,+ ... + A bea
tautology. Thenthesum A B+ ... + A B,is
equivalent to the sum AB, + ... + A B, +
B,...B,

Proof. If the first sum is true then some term
A B, is true, and this term occurring in the
second sum, that is true too. If the second
sum is true then if (i) some term A B, is true
this occurs in the first sum which is therefore
true. If (ii) the term B, .. . B, is true then each
B, must be true. Since A,+ ... +A is a
tautology some A, must be true. Hence A B,
is true and so the first sum is true. The two
sums thus always have the same value and
are equivalent.

The two rules may be applied mechanically
as follows: (1) Locate a largest tautology. (2)
Introduce the resulting term (“optional
product”). (3) Eliminate original terms using
the introduced term. To illustrate with the
example given: Reduce: (1) A+AB+BC
+ABD. The largest tautology is A +A +BC-
+ABD. So introduction gives (1) = (2). (2)
A+AB+BC +ABD +B and then elimination
of terms containing B gives (2) =(3). (3)
A +ABD +B. A largest tautology is A + A + B.
So introduction gives (3)=(4). (4)
A+ABD+B+BD and then elimination of
terms containing BD gives (4)=(5). (5)
A+B+BD. The largest tautology here is
A+B+T_3 so introduction gives (5)=(6). (6)
A+B+BD +D and then elimination of terms
containing D gives (6)=(7). (7)A+B+D

There is thus no need for the concepts of
“parent-product” and “non-parent product,”
nor indeed for any theorems. Rules are
emphasised, since transformations are the
only concern and we achieve this emphasis
by relying exclusively on truth tables (the
theorem is of course a statement about
these).

Peter Mott,
Department of Philosophy,
University of Lancaster.

WAS BAIRD FOOLING
THE PUBLIC

F. H. Haynes comments at length on J. L.
Baird on page 52 of the December, 1976 issue.
Mr Haynes states that Baird's April 1925
television equipment, used *at Selfridge’s
store in London, was not synchronized and
did not have a light sensitive cell. How could
Mr Haynes possibly know of these details if
the equipment was completely “boxed in"?
Baird is also accused of not giving out details
on his recently-patented apparatus; he
obviously couldn’t divulge this information
for the simple and obvious reason that he
would not have been granted patents for
previously having disciosed the same infor-
mation. Of course, Mr Haynes is quite wrong
in both of his statements. Baird’s equipment
was seen “‘unboxed” at Selfridges and some
details were reported’. In reference 1 the
photograph is of Baird’s equipment at 22
Frith Street, not Selfridges. Various other
people reported on Baird's equipment at this
period *, *and ' References 1 to 4 all state
quite clearly that the equipment was
synchronized and used light-sensitive cells,
Mr Haynes will see a photograph of Baird’s
synchronized, eight-line receiver at 22 Frith
Street, March 1925, in a recent article of my
own in New Scientist *. Reference 4 gives
details of Baird’s phasing arrangements, his
provisional patent for which dates to 1924,
which indicates that he was capable of phase
control of the image in April 1925. References

from late 1926 onwards indicate that the
British government had requested that Baird
disclose no details of his photocell, since he
had just given demonstrations of long range
infra-red and reflected radio-wave location of
objects to the armed services of several
countries. Any person wishing more infor-
mation from Baird could have read his
patents or made suitable business arrange-
ments to purchase the same, i.e. normal
business procedure. Since all the television
pioneers were very secretive, it is unfair to
single out Baird.

Mr Haynes’ comment on Dr Burn's letter of
October, 1976, that to cite experienced senior
officials (who all praised Baird's efforts) is
not appropriate, is a nonsense. If Baird was
“fooling the public”, how can Mr Haynes
explain Baird’s long friendships with Sir J. A.
Fleming (diode valve inventor and scientific
adviser to Marconi’s), Sir Oliver Lodge (radio
pioneer before Marconi, scientific adviser to
Marconi’s), Sir Edward Appleton (Nobel
Prize winner, pioneer of modern radar),
George Bernard Shaw, A. Russell (President
of LE.E.), Professor W. Bragg (President,
Royal Institution) and many others who had
reputations to preserve. As Mr Haynes says,
so much was published (true) yet so little is
known of essentials (not true), that one must
find and read the published information
before passing any comments.

Regarding Vector’s comments on Baird, in
the December 1976 issue, the following
points should be noted. Baird was engaged in
television and sound film research from 1912.
His commercial exploits were to raise money
for his experiments. Regarding diamond
manufacture, Baird in fact was copying Sir
Charles Parsons’ many experiments in which
he was occasionally helped by A. A. Campbell
Swinton. In trying to make diamonds in
Glasgow, Baird displayed a higher level of
intelligence than Swinton who was actively
destroying diamonds ' Concerning Baird’s
Trinidad jam factory, this was no abysmal
failure as was suggested. After trial and error,
Baird produced mosquito-free jam, returning
to London in September 1920 to establish
trade outlets for the factory. From private
letters of Baird it transpires that his factory
manager absconded to America with all of
Baird’s money, leaving him destitute and
broken hearted in London, hence the exploits
with Baird's “Speedy Cleaner’ to raise more
money. Baird was also no ‘unqualified
crank’; his Associateship of the Royal
Technical College in Glasgow (the world's
first technical college and technical univer-
sity) was an excellent technical qualification
for its day and with Baird’s final track record
of achievement he was most certainly no
“crank’. He was ‘“‘unqualified” in television
engineering | agree, but perhaps Vector
could inform me of anyone who was so
qualified in 1924/25?

In surveying the comments on Baird to
date in Wireless World, excluding Dr Burn’s
letter which 1 thoroughly enjoyed for its
objectiveness and immaculate referencing of
the facts. it could yet prove to be the case
that it is not Baird who “is on trial” but
anyone who comments on J. L. Baird and has
not first checked their facts.

P. Waddell,

East Kilbride,

Glasgow.

This correspondence is now closed.— Editor.
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ADVANCED RADIO
MONITORING

In the article Advanced Radio Monitoring in
your November 1976 issue reference was
made to computer-controlled receivers.
From inquiries we have received it appears
that confusion has arisen in the minds of
some of your readers concerning the
manufacture of these receivers.

To clarify the situation, I would like to
emphasise that these are RA1780 series
receivers, manufactured by Racal Commun-
ications Limited of Bracknell.

E. A. Carey,

The Racal Electronics Group,
Wokingham,

Berks.

CITIZENS' BAND IN THE
UK?

—
—m

We read with interest your editorial and the
article by Mr Dwyer on the question of a
Citizens’ band in the UK in the future.

We feel it might be of interest to you to
know that the EEA have recently set up a
working party on Citizens’ band with the
object of making an industry recommenda-
tion on the introduction of such a service.
This will involve a careful study of the
present use in other countries of equipment
operating in the 27MHz band and the
advantages to be gained by employing a
higher frequency part of the spectrum.

The industry is anxious to see that any
introduction of such a service should be
undertaken with due regard to the needs of
the citizen, the effect upon other users of the
spectrum, and the implementation of a
“sensible” degree of control by the Home
Office.

M. S. Ollivant,
Director,
Electronic Engineering Association.

WAVEFORMS [N
QUADRATURE

The issue of Wireless World for December
1976, p.43, Fig. 2 contains a circuit to produce
wave forms in quadrature. This circuit
suffers from lead/lag ambiguity. This can be
prevented if the D input to one_of the
flip-flops is connected not to its own Q output
but to the Q output of the other flip-flop.

C. Rashbass,

[nstitute of Psychiatry,

Denmark Hill,

London.
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Does it make sense to classify them in the same way as

amplifier circuits?

by "'Cathode Ray"’

I want to make clear from the start that
the above title has no reference to social
status. If it hadn’t been abbreviated it
would have been too long for a title — in
the electronic though perhaps not in
the theatrical world. In full it would
have had to be something like this: You
know how one of the first things you
learn about transistor circuits (and used

. to learn about valve circuits) is that
they come in three kinds, common-
emitter, common-base and common-
collector (common cathode, common-
grid and common-anode)? Well, does it
make sense to classify oscillator circuits
in this way?

So much for the title. Before going on
to the subject itself, may I first be
allowed to dispose of those who talk
about “grounded-base”, etc, Genuine
Americans are entitled to use the word
“grounded” because what we call
“earth” they have always called
“ground.” So fair enough. But to accept
“earth” like a true Briton and yet to say
“grounded” instead of “earthed” is just
silly. Much more important than this
nationalistic consideration, however, is
the fact that both “grounded” and
“earthed” and any other words there
may be that mean the same thing are
wrong in this particular context,
because earthing has nothing necessar-
ily to do with it.

The context referred to is amplifica-
tion. Every amplifier has (in principle), a
pair of input terminals and a pair of
output terminals. That makes four
terminals altogether. So if the amplifier
is drawn as a box, we get Fig. 1. Let us
suppose that this amplifier has only one
stage, or that it is a single stage of a
larger amplifier. Then the essential
thing that the box contains is a transis-
tor (or a valve), which has three
terminals, so’ is known as a triode.
Therefore one of the three terminals
must be connected to both input and
output. In a word, it is common to both
input and output. Obviously it mustn’t
be common to both input or to both
output terminals, because that would
short-circuit them. Another point: the
triode’s common terminal is still effec-

—0 O—t

input amplitier output
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Fig. 1. Any amplifier has a pair of input
terminals and a pair of output terminals,
even if they consist only of positions on the
wiring.

tively common even when there is a
constant potential between it and the
input or output or both. For example,
Fig. 2 (a) shows a perfectly typical
amplifier stage. If you take away all the
components that are required simply to
maintain the electrodes at the correct
steady potentials for proper working,
you are left with (b). This is a signals-
only circuit diagram, which helps us to
see that the lower input and output
terminals are connected to one another
and to the emitter, so it is a common-
emitter circuit. Even in the form of Fig 2
(a) it is not very hard to identify as a
common-emitter circuit, especially if
the component values are given,
because the capacitance of C would be

Fig. 2 (a) is a typical complete circuit
diagram of a one-stage amplifier, and (b)
shows the same circuit after all components
concerned only with d.c. have heen
removed.

large enough to tell us that it is
practically a short-circuit to signals.

This amplifier stage might well be
part of some small portable equipment
in which case there would be no earth
connection and the term “earthed (or
“grounded”) would be altogether inap-
propriate. It is true that if the circuit
was earthed anywhere it would most
likely be at the common input/output
point. But it would make no difference
in principle if somebody decided, just to
be different or for some better reason, to
earth the collector. It would still be a
common-emitter circuit. One would be
perfectly correct, but exceedingly mis-
leading, to describe it as an earthed-
collector circuit.

Common, then; not earthed or
grounded.

What about oscillators? Perhaps the
clearest way of explaining them to
people who already know what ampli-
fiers are is to tell them to tap off a
fraction of an amplificr output, equal to
the input, and arrange the circuit so that
this reduced output is exactly in phase
with the input. It is then a perfect copy
of the input and can be substituted for
it, giving a circuit that generates its own
signal continuously; in a word, an
oscillator. This conversion is shown in
Fig. 3. Usually the magnitude and phase
of the output fed back will be correct at
only one frequency; that, then, will be
the frequency of oscillation.

The only snag I can think of about
this neat introduction to oscillators is
that on the basis of what has gone

input output
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before it is almost bound to lead one to
suppose that if (for example) the
amplifier is of the common-emitter
variety the resulting oscillator will also
be common-emitter. But this is a fallacy

Why? Fig. 3 presumably has one input
and one output terminal common, and if
they are connected to the emitter then
surely it is a common-emitter oscillator
circuit?

The three different configurations
work as amplifiers in different ways: the
common-emitter gives both voltage and
current gain, with phase inversion; the
common-base gives voltage gain and
current loss, without phase inversion;
and the common-collector gives voltage
loss and current gain, also without
phase inversion. Surely one can tell
which is which in an oscillator as well as
an amplifier?

Plausible, but it won’t stand examin-
ation. We have been making too many
assumptions about the parts of the
circuit needed to make the output equal
to the input in magnitude and phase.
We shall have to draw the whole circuit,
including what is inside the box in Fig. 3.
But, as we saw in Fig. 2, there is no need
to include the d.c. feeds which just
confuse us when we are concerned only
with signals. Fig. 4 shows the best-
known of all oscillator circuits, the
Hartley. Which is the common
electrode?

After a pause for deep thought, the
verdict must be that of the Dodo at the
end of the caucus race: all have won, so
all must have prizes.

Having so far had in mind chiefly the
popular common-emitter configuration,
we may perhaps try to get Fig. 4 into the
Fig. 3 form in such a way as to show that
it is a common-emitter circuit. Very
well, then; Fig. 5 is exactly the same
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Fig. 3 (a) is the sume as Fig. I plus a device
for making the final output signal equal in
magnitude and phase to the input. So this
output can be substituted for the input
sighal generator, as at (b) to make an
oscillator.

circuit as Fig. 4, and it is clearly a
common-emitter circuit.

But before the common-emitter
supporters cheer themselves hoarse let
them take a look at Fig. 6. This too is
exactly the same circuit as Fig. 4 (and
Fig. 5) and it is clearly a common-col-
lector circuit. Similarly the same circuit
can be drawn as in Fig. 7, proving that it

Fig. 4. The familiar Hartley oscillator circuit
in the signals-only form.

input output
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Fig. 5. The same circuit as Fig. 4, redrawn in
the form of Fig. 3 (b) to look like a
comman-emitter circuit.

inpu* output

Fig. 6. Looks like a common-collector circuit,
but is actually identical with Figs. 4 and 5.

input output

kig. / Again the same as Figs. 4, 5 and 6,
though looking like a common-base circuit.
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is a common-base circuit. But in case
common-base enthusiasts try to get one
up on the others by pointing out that
Fig. 7 is the only one that really looks
like Fig. 3, we must tell them that Fig. 3
could have been drawn to favour either
of the other two.

So, going back to Fig. 4, we can say
that any of the three electrodes has just
as much and just as little right to be
called the common one as either of the
others. In other words, the question as
to which of the three this oscillator
circuit is should not be asked, for it has
no useful meaning. And that this is true,
of the Hartley circuit can be shown to be
true of any other oscillator circuit.
Showing this is more difficult for the RC
oscillator, but it can be done.

Before we leave the subject let us look
again at Fig. 4, and regarding each
electrode in turn as the common one see
how the circuit fulfils the conditions
required by that configuration. First the
emitter. The common-emitter amplifier
circuit is the only one of the three that
inverts the phase, so as an oscillator
circuit it must include means for
inverting it again. Fig. 4 (and Fig. 5)
show how the tuning coil serves as an
auto-transformer to do just that. If the
transistor gives a considerable voltage
gain, as it can well do in the common-
emitter configuration, the correct tap-
ping point is quite near the base end of
the coil. But even if it were used at such
a high frequency that there was no
voltage gain at all, the output being no
more than equal to the input, it could
still be made to work as an oscillator by
tapping at the centre of the coil.

Next the common-collector. This
gives a voltage loss and no phase
inversion, and Fig. 4 (and Fig. 6) show
that the coil now appears as a voltage
step-up autotransformer with no phase
inversion. Lastly, if Fig. 4 (and Fig. 7)
are regarded as common-base circuits,
we see that the coil is again a non-
inverting autotransformer, but this time
with a step-down in proportion to the’
voltage gain, thus compensating for the
current loss in a common-base ampli-
fier.

Was S. W. Amos therefore wrong in
stating* that one of the two essential
requirements of an oscillator was signal
inversion? Not if one looks at the
maintaining amplifier part of the com-
plete oscillator circuit as a common-
emitter type as he did and was entitled
to do. But he or we are entitled
alternatively to look at the same
complete oscillator circuit from a
different point of view, embodying a
common-base or common-collector
amplifier, in which cases inversion is
not a requirement.

So it is all a matter of point of view.
And different points of view make no
difference to the actual oscillator circuit
or its working.

“Antiphase or 180° phase shift?”, Ww,
June 1976, p.47.
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Identifying European television — 2

A further selection of test cards and identification captions

by G. Smith and K. Hamer

The reception of European television
signals is generally dependent upon the
prevailing weather conditions. One of
the best methods is reception by
sporadic E between mid-May and late
August when the earth’s E layer is
ionized by the sun. This ionized layer
refracts television signals back to earth
and the duration of reception can range
from a few minutes to several hours.

If a British television receiver is used,
simple modifications are necessary. The
vision detector diode should be reversed
because the British system *“A” has
positive vision modulation and the
receiver must be adapted for negative-
going signals. A reduction in cathode
bias on the video amplifier is necessary
as a result of this. The line oscillator
may run up from 405 to 625 lines
without further modification, but it may
be necessary to reduce the value of the
series resistor to the line hold control. If
any modifications are undertaken it
must be remembered that the chassis is
live. These modifications are not neces-
sary if the signals are received on u.h.f.

Algeria RTA (B) — The EBU bar is used by many members

‘of the European Broadcasting Union.

Sporadic “E” signals can also be fed
through a v.h.f./uh.f. converter which
enables an unmodified u.h.f. receiver to
be used.

There is another method of signal
propagation which affects uh.f. and
band III transmissions from Europe.
This is known as Tropospheric
Propagation. The troposphere extends
from the Earth’s surface to about 20,000
feet. If an anticyclonic system develops,
also called a high-pressure system, and
remains centred over Scandinavia for a
few days, it is likely that enhanced u.h.f.
reception will occur provided that a cold
front stretching from Norway to Eng-
land is present. The cold front will cause
a temperature inversion to take place
which will tend to duct the signals.
Unlike Sporadic “E”, Tropospheric
Propagation does not occur annually
but can be a source of reception at any
time. Normally, distances involved
during tropospheric conditions are
shorter than for Sp.E, usually up to 1000
miles. During good conditions, trans-
missions can be received in colour

except for France, Monaco and certain
eastern European services which use
SECAM.

A typical weather chart for enhanced
tropospheric reception is shown with
the pressure indicated in millibars. The
extent ‘of the high-pressure system is
shown by the isobars which indicate
equal points of pressure. Line AA shows
the cold front.

West Germany DBP (G) PAL colour — An electronically
generated test card.
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BAYERISCHER RUNDFUNK

West Germany A.R.D. (B, G) PAL colour — Bayerischer Eire RTE (A, I) PAL colour — Radio Telefis Eireann now use
Rundfunk operate three high-powered Band I transmitters. the Philips PM5544 electronic test card.
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Bulgaria B.T. (D) — Test card “G” as radiated from B.T’s Libya PRB (B) — This type of test card is usually referred to
low-powered transmitters. This is an off-air photograph. as being an “ORTF-type” after the name of the old French

service which first introduced it.

East Germany DDR-F (B, G) SECAM colour — There are West Germany DBP (G) PAL colour — The DBP transmit
several different identifications used with this electronic test identification captions, or “Senderdias”, at regular intervals
card. during test transmissions.
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Eire RTE (A, I) PAL colour — Identification caption as used Jordan JTC (B) — The Jordan Television Corporation
by Radio Telefis Eireann. operates a [00kW transmitter in Band I which has been
received in the U.K.

ECOUTEZ RI.L. !293m

Luxembourg RTL (L) PAL (Band III) & SECAM (u.h.f)

) laved with colour — Radio-Tele-Luxembourg also uses the FUBK
Eash Germaqy (B, G) — Radio programmes are relayed wit electronic test card with the identification “ECOUTEZ RTL.”
this electronic test card

East Germany DDR-F (B, G) SECAM colour — The clock East Germany DDR-F (B, G) SECAM colour—The Second
caption as used by Deutscher Fernsehfunk. Network on u.h.f. is occasionally received in the United
Kingdom.
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Weather-satellite picture
facsimile machine — 4

Setting up procedures and operation

by G. R. Kennedy

Setting up procedures for the weather-
satellite picture facsimile machine are
as follows:

The v.c.o. and the input level to the
clock-rate detector are set to obtain a
steady clock rate from the satellite
signal with full picture modulation.

Motor drive (Fig. 12). C,, is set as
previously explained. S, is left open and
a d.c. ammeter, on the 400mA, or 1A
range, is placed across it. RV, is
increased so that 200V r.m.s. is obtained
across the motor. The drive at C,, is
then removed and RV, is backed off
until the standing current on the meter
1s not more than 50% of that with drive
applied.

Sample pulse generator (Fig. 8). A
satellite signal is fed into the machine
and a few cycles of the demodulated
signal monitored on one beam of an
oscilloscope. This is triggered from the
clock rate signal. The sample pulse is
then applied to the second beam of the
oscilloscope and RV is adjusted to give
a pulse width of approximately 2% of
the demodulated subcarrier period. RV,
is adjusted so that each sample pulse
coincides with each positive peak of
the signal. Note that if the phase-lock-
loop v.c.o. is adjusted the phase of the
clock signal will alter and RV will have
to be reset. ’

Signal detector and light source driver
(Fig. 7). First set RV to maximum. Set
RV; (the brightness preset) to mini-
mum, i.e. the wiper to the R,; end. This
is the normal running setting of RV, and
it will only need altering for special
purpose pictures. RVis adjusted to give
a peak-white to peak-black excursion of
36 to 40V at Tr, base/Tr, collector.
Reduce RV, while monitoring Try
emitter waveform across Ry, with the
input subcarrier signal on the second
beam, until distortion and drop-out of
long white sections occurs. Then
increase RV, slightiy to remedy this.
Strobe generator (Fig. 14). An accurate
oscilloscope or a digital time/frequency
meter are the best instruments to use, if
available. to set up the strobe generator.
Trigger the start of the oscilloscope
timebase or the digital counter from the
negative leading edge of the 0.8Hz input
puise into C;,. Set S3 to 1/5th line
division. Adjust RV to give the trailing

(positive going) edge of the pulse at IC,,
pin 1 (Q output) 250ms after the start.
Switch to 1/4 line and adjust RV, for a
pulse length of 312.5ms. Switch to 1/3rd
line and adjust RV ; for a pulse length of
416.6ms. These pulses set the writing
period for SR pictures; they are exactly
as long as one drum revolution. If set
too short, the picture will be too narrow,
and if too long, overlap and double
imaging will occur. If accurate equip-
ment is not available, the strobe pulses
may be viewed together on an oscillos-
cope and the appropriate pot
(RV,3-RV 5) adjusted for coincidence.

Drum position sensor. Mark the drum
with white painted lines or similar to
indicate precisely the position of the
sticky tape which holds the paper
around the drum, so that the strip can
be freshly applied when required to
exactly the same place. It is assumed

ATS-3 satellite picture, 21id March 1975 at 09.00z. Computer processed infra-red

that the picture wrap-around — and
hence the edge — will be halfway across
the strip. Temporarily, stick a small
piece of “rubber magnet” to the edge of
the drum near the position sensor (tape
head) with a small piece of the sticky
tape. Rotate the drum in the normal
direction and print a rough picture
sufficient to show the picture borders.
Mark the correct magnet position and
cement it firmly in place. The process
can be speeded a little by monitoring the
picture and the drum pulse on an
oscilloscope, but before cementing the
magnet a picture should be printed so
that the borders are in exactly the right
position. Adjust RV, (Fig. 13) to give
sufficient pulse height for Z-modulating
the beam of an oscilloscope. If double
pulses are produced, the sensor is too
near the drum magnet and must be
moved slightly further away.

data from NOAA-4 satellite, showing South America and the U.S.A. The durk
marks in the edge band indicate that the received signal was marginai and that
picture data was being lost as the satellite rotuted. Note the cloud (ypical of the hot

jungle around the Amazon Basin.
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Picture slip oscillator (Fig. 11). Monitor
the picture line signal at the input or at
the crater-tube monitor socket and
trigger the oscilloscope from the drum
rotation pulse. Switch the picture slip
switch on and adjust RV, to give a slip
rate which is comfortable for setting the
edge position, but not too slow. A good
starting rate is a slip of one line in five
seconds.

Picture contrast adjustment (Fig. 7).
Initially RV, should be set for 5mA
crater tube current on the meter with a
peak white signal, and the contrast
potentiometer preceeding the expander
should be adjusted to give 35mA or so
(dark grey). When the satellite signal is
to be printed these controls should be
balanced against each other to give an
undistorted demodulated signal at the
crater-tube monitor socket, with peak
black and white just beginning to clip.
For special emphasis of, say, cloud or
land the balance between expander
input and total crater-tube excursion
can be varied. These settings can be
critical, and multi-turn pots with
turns-counting dials should be used and
the settings noted. Once a standardized
level of reception and/or recording is
carried out, printing of the pictures
should not require much adjustment of
the contrast and gain controls, and
familiarity will lead to consistent
results.

Routine operation

The machine does not run hot and
should not need a warm-up period. For
normal pictures the expander will be set
at a minimum (direct) for APT and
WEFAX and at a maximum for SR
pictures. Set up the machine in a dark
room with a red safe light and develop-
ing dishes etc, to hand. Remember to
keep the machine, which runs at mains
voltages, away from any liquids. Ensure
that the machine is well earthed with its

mains lead in good condition and do not
operate with wet hands.

Set the traverse to the start position
and place the paper on to the roller by
wrapping it tightly around the drum
and sticking both ends to the strip of
tape. Start the drum and then switch on
and monitor the signal using a one beam
oscilloscope. To do this the drum pulse
is applied to the Z-axis of the oscillos-
cope to give a bright blip on the trace.
The picture slip switch is then operated
until the edge of the picture line and blip
coincide. Switch on the crater tube and
traverse so that a picture is produced.
At the end, switch off the crater tube,
peel off the paper and develop the
picture.

Should it be necessary to produce
reversed pictures, such as transpar-
encies, the drum motor connections can
be reversed and the drum will rotate in
the opposite direction giving pictures
transposed left to right.

Scanning radiometer pictures

If SR pictures are to be printed the
second beam of the oscilloscope must
show the SR strobe pulse and the phase
lock loop must be slipped until the
correct portion of the SR line (VIS or
IR) is in the strobe period. Edge setting
can be carried out before or after this
since the process is independent of the
relative phase relationship of clock and
picture.

If the whole width of the IR or VIS
channelis to be printed, the line division
switch should be set to 1/3rd line. The
resultant picture will show ‘milk-bot-
tle’ distortion due to the rotation of the
satellite scanning radiometer, and the
scene at the left and right hand edges
will be distorted and will appear to run
off to infinity. However, the pictures
obtained will have close line spacings
and will appear to be of reasonable
contrast. Also, with the drum dimen-
sions given, a complete NOAA-4 pass

ESSA-8 satellite picture, 3rd May 1975, revolution 29247. This picture was produced
when the satellite optics were already mis-aligned and five months before the
satellite finally failed. It is a tv-type APT visible-light image and shows Italy in the
centre of the picture.
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(for example) can be produced on the
one print. At the other extreme, if 1/5th
line division is selected, the picture can
be arranged so that only the relatively
non-distorted part is shown. In this case
the line spacing is very wide, being four
times wider for example than that for
the APT of ESSA-8 at the same expan
sion, since the lines are strobed
(switched on) one in every five of the
corresponding ESSA-8 lines. Due to the
newsprint effect, no matter how black
the inscribed line, the overall effect is of
a grey and white as opposed to ‘soot and
whitewash’. Generally, the 1/5th line
SR pictures are rather insipid viewed
close-to, and are only really useful for
viewing from a distance, such as in
lecturing. SR pictures on v.h.f. are
essentially low definition, with a sub-
point discrimination not finer than
7.4km. With a real-time scan of only 48
revolutions per minute, the 1/3rd line
division pictures probably give the best
all round results for meteorological
work.

Further developments
As the machine stands, operator skill is
required to set the picture edge and to
select the required SR portion to be
printed. Since a clock signal is available
and the operations are signal time
dependent, it should be possible to make
the major part of the picture writing
process automatic. The setting of
picture contrast could no doubt be done
with a type of a.g.c. system, but is
probably best left for operator control.
The SR signal strobing and the
traverse movement could be co-ordin-
ated and improved by using a stepping
motor for traverse drive. In this case,
reset could be effected by applying a
high frequency reversed phase supply
to the motor.

Applications

The machine may be used for the
production of routine cloud cover
pictures from the satellites mentioned
earlier. As the input is a demodulated
signal, the original radio frequency is
immaterial and the WEFAX transmis-
sions from the S-band SMS/GOES
satellites can be printed!2 The ATS and
SMS/GOES TBUS prediction messages,
which comprise orbital parameters in
words and figures, can be produced as
well as Mercator and polar projection
world maps.

Lastly, the machine -can be used to
produce pictures and written data from
any source providing it can be ampli-
tude modulated on to a 2.4kHz carrier
and presented to the machine in real
time or from a tape recording.

Editor’'s note. Following articles will
describe modifications to the basic
design of the weather-satellite facsimile
machine so that it may be used specifi-
cally for meteorological purposes. The
modifications will enable both weather
satellite and radio facsimile broadcasts
to be printed.
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Special-purpose amplifiers

Using norators and nullators to classify the balanced, push-pull
and bridge amplifiers described in set 33 of Circards

by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams,

Paisley College of Technology

vTO_’_

o

>~ ——

Oo— —0

1. For an operational amplifier, as
A0 then vi—0 for any finite v, One
terminal of the output port is common
to the supply.

¢ b

V=0 arbitrary

(a) (b)

2. Two one-ports have been proposed:
the nullator having siultaneously zero
voltage and current; the norator
sustaining arbitrary voltage and
current. Neither has a real separate
existence.

- 0

‘3. Infinite gain operational amplifier
can be represented by a nullor the
combination of a nullator and a
norator.

e

4. High-gain transistor can also be
represented by a nullor; the constraint
is a common point between nullator
and norator.

It might seem that amplifiers are too
familiar to need further investigation.
Straightforward amplifier design is well
understood; the budding circuit
designer happily gurgles ‘voltage fol-
lower” almost in the same breath as he
(or in this enlightened age, she) first
says ‘Dada’. Feedback configurations
follow naturally on from the ‘four-times
tables’, soon to be abandoned in favour
of programmable calculators anyway.

But one area with unquestioned
answers as well as unanswered ques-
tions is that of special-purpose ampli-
fiers. An inadequate description, this, to
cover a multiplicity of functions. When
the inputs and outputs are in voltage
form no problem arises; if either or both
are currents, if either or both are
floating balanced or differential the
problems start. If more than one of
these conditions are imposed the solu-
tions become even more devious. To
steer a way through these problems, we
offer a technique we have found helpful
in the accompanying diagrams. It has
been widely used in active filter design,
but is surprisingly useful in relating
these often confusing alternatives. As to
the practical solutions, Set 33 of Cir-
cards contains some standard circuits
re-evaluated, recently published ideas,
and some suggestions of our own.

Topics in set 33

Differential amplifiers

Differential input/single-ended
output amplifiers

Differential input/balanced output

Current amplifiers

Floating amplifier/increasing
c.m.r.r.

Bridge amplifiers

Broken /floating bridge

Offset/drift cancellation

Feedforward /feedback
compensation

Lowdrift wideband amplifiers

5. Nullator and norator in series sustain
arbitrary voltage while drawing no
current; the parallel combination has
the opposite characteristics. They are
equivalent to an open-circuit and a
short circuit respectively.

i

4 0% =

o—)
VO= Vv

6. Voltage follower is equivalent to a
nullor with no additional resistors. An
emitter follower is a less accurate
approximation in that the input
current may be significant.

1.=1

(a) ¢ (6)
7(a). Dual of the voltage follower, the
current follower, requires a norator
with no ground connection.
7(b). Common-base stage approximates
to this ideal of unity current-gain with
negligible input voltage and very high
output impedance.
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10. This leads to simple and obvious
conclusion — one which may even be
correct! For a voltage-current or
transconductance circuit of this form
source nullor and load are in series
around a loop. Only one point can be
grounded. If the nullor is so
constrained then either the load or the
source must be ungrounded.

o——+

12. Nullor form of the circuit. While
Figs 10 & 11 have visual similarity,
each redrawing can reveal new’
modifications even though (or perhaps
because) the new form in unfamiliar.
Figs 9 and 12 are related in the same
way but are more difficult to relate
visually.

8. Usual circuit for converting an
input voltage into a proprtional output
current, again has a floating load.

9. Drawing the circuit in nullor form
and shifting the ground point to the
other side of the norator leads to an
unfamiliar form of the circuit.

Vo R R
I E ; r v
o—'\/\/\,—in—«/\/\——i
R i'\'v/r'

V=V,

v, R

11. Novel way of injecting a voltage
across a resistor so as to define the
current in a grounded load. This is
indicative of the flexibility of the bridge
of resistors in its many forms.

O—e

13. When two or more amplifiers are
used, the inputs may be in a
single-ended, balanced or differential
form. Similarly the output may be
single-ended voltage or current,
push-pull etc. Nullors are just one of a
number of techniques for devising new
variants and of understanding the
inter-relationships of known circuits.
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Issue no. 35 will be the last in the
| present series of Circards, the final
| two sets covering analogue gate
| circuits. A wide range of subjects in
electronics communication and con-
trol have now been covered in
Circards by Peter Williams and
colleagues Jack Carruthers, John
Evans and Joe Kinsler (all of Paisley
College of Technology) who have
selected hundreds of circuits — sifted
out of many thousands — tested
them and presented the results,
together with circuit modifications,
in Circards.

The first 20 sets of the award-win-
ning scheme are now reprinted in
book form, though some individual
sets are still available, together with
background articles and additional
circuitry (Circuit Designs 1 & 2).

The books are obtainable through
booksellers or, in case of difficulty,
from IPC Electrical-Electronic Press
Ltd, General Sales Dept (Room 11),
Dorset House, Stamford Street, Lon-
don SE1 9LU, for £10.40 vol. 1 and
£12.50 vol. 2 post included, from
which individual sets can also be
obtained for £2 post included.

Circard subjects
1 active filters
2 switching circuits (comparator
and Schmitt circuits)
waveform generators
a.c. measurement
audio circuits (equalizers, etc.)
constant-current circuits
power amplifiers (classes A, B,
C,D)
astable multivibrator circuits
9 optoelectronics: devices and
uses
10 micropower circuits
11 basic logic gates
12 wideband amplifiers
13 alarm circuits
14 digital counters
15 pulse modulators
16 current-differencing amplifiers
— signal processing
17 c.d.as — signal generation
18 c.d.as — measurement and
detection
19 monostable circuits
20 transistor pairs
21 voltage to frequency con-
verters
22 amplitude modulators
23 reference circuits
24 voltage regulators
25 RC oscillators-1
26 RC oscillators-2
27 linear ¢.m.o.s.-1
28 linear c.m.o.s.-2
29 analogue multipliers
30 non-linear functions
31 digital multiplers
32 transistor arrays
33* special-purpose amplifiers
34* analogue gate applications — 1
35* analogue gate applications — 2

NG AW

[s )

* available shortly




71

Wireless World, March 1977

plom ayl ul
wie dn-)o1d1saq ay |

b |

(=
— —

ADE PNG - Xassng - BuluAals - paliw IS - |90 1d3Q 01 BLUAA

1sanbai uo NOA 01 1U8S aq |jIMm Jaylg
‘0C ON 1e3ys uonewiojul ut0OG L 1S 8yl pue g | O 1a8ys
UONBWLIOJUI Ul PB|IRIBP SI%38P SIYL YIIM 8SN 118y | "SWie
dn-321d uoisivaid 1no 3dadoe 0} Apeal sswod
1 pue S21UYda | |eUOIIBN WOI OG LS Mau
3yl Ylm sisiiy |je aie aoud anioeie
pue ‘aducieadde ‘aduLLII0}I18d

061L1S+600€

WW—087 FOR FURTHER DETAILS



72 Wireless World, March 1977

Our Radio/TV Programme

If you service radio or television receivers, Avo has

Signal Generators to meet your requirements.

Pride of place goes to the new HF136 which goes one step
further than the widely used HF135 (an AM Signal Generator
which gives coverage up to 240MHz and 30%am at 1kHz).
The Avo HF136 combines an AM Generator and FM Generator
in one case. Covering 4-120 MHz, it has a choice of outputs
cw, am, fm, or sweep+cw, or sweep+am and also 400Hz for
modulation or as an af signal for servicing audio stages.

One of these units, incorporated into your re-equipment
programme, could increase your
throughput and optimise the use of
your skilled manpower.

If you would like to know more about
our AM and AM/FM Signa! Generators,
getintouch.

We will gladly put you in the

picture.

Avo Limited,

Archliffe Road,Dover, Kent. CT17 9EN.
Tel: 0304 202620

Telex: 96283

worn Thorn Measurement and Components Division

o WW—014 FOR FURTHER DETAILS
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Mobile radio communication — 3

Range, interference and a comparison of a.m. and f.m.

systems

by D. A. S. Drybrough, B.Sc., M.I.E.E., Drybrough Communication Services Ltd

The following factors govern the range
of effective communication between
two stations in the v.hf. and u.hf.
mobile services.

Frequency. The frequency affects the
propagation loss between aerials,
transmission-line losses, receiver noise
factor, ambient noise and interference,
the effect of movement and of mistun-
ing. An increase in operating frequency
increases the losses, the noise factor and
the effects of movement and mistuning
but decreases noise and interference.

Modulation. The type of modulation has
an effect on the signal/noise ratio at the
input to the receiver for the required
communication quality. Theoretical
studies of the relationship between the
commonly used modulation types, a.m.
and f.m., show the latter to have a good
margin of superiority over the former
for all but very low signal/noise ratios.
[Field trials have not entirely confirmed
such a clearcut advantage, probably
due to the different behaviour of the
two types of modulated signals when
they fluctuate at low average levels.
This discussion is limited to amplitude
modulation and frequency modulation,
using speech or sinewave modulating
signals.

Depth of modulation. For a sinewave
signal, it is easy to define a 100%
modulation level in an a.m. system or to
set an agreed maximum deviation in an
f.m. system. Modulation depth for
speech, with its high and indeterminate
peak/mean ratio, is not so easy to set
but, by experiment and experience, it
has been found that peaks can be
clipped or compressed to within 6 dB of
the mean without excessive distortion
or loss of naturalness in the voice.
A.g.c. circuits can be used to keep the
mean level of speech from all operators
constant to within a few decibels at the
transmitter modulator stage. Excessive
distortion in the audio circuits of
transmitters and receivers degrades
intelligibility and, hence, the communi-
cation range.

Effective radiated power. Systems
models assume, in most cases, that

Low-power a.m. mobile unit
(GEC-Marconi)

nalf-wavelength dipoles are used uas
aerials. It is possible to concentrate
more power in a given direction by
using a directional aerial or, when
omnidirectional propagation is essen-
tial, by stacking aerials to reduce the
vertical beamwidth of the aerial. Such
gains over a dipole must be taken into
account when calculating the effective
radiated power. Although r.f. losses in
aerial elements are low, feeder, filter
and changeover relays reduce the
effective radiated power (e.r.p). Typical
values in the mobile services are 25 W
for high-power mobile and base sta-
tions, 5 W for low-power sets and 0.5 W
for poriables.

Effective transmitting-aerial height.
This parameter is a difficuit one to settle
in any given location because it depends
to a large extent on the path profile
between the transmitting and receiving
aerials as well as the height above local
ground level. CCIR recommend that
this height be taken as that above the
average height of the ground along the
path towards the receiver between 3
and 15 ki from the transmitting aerial.

Propagation loss. CCIR give curves for

tield strengths for a radiated power of

] KW and various aerial heights and
paths, and from these the propagation

loss can be calculated. These curves are
drawn for 50% of locations and varying
time percentages. Corrections are given
for path roughness and for different
percentages of locations. Height/gain
corrections are also discussed by CCIR.
These curves are averages and should
not be relied on for high accuracies,
especially when ground constants differ
from the average values they assume.

Effective receiving aerial height. CCIR
recommend that this be taken as the
actual height above local ground.

Receiving-aerial gain. As with the
transmitting aerial, the receiving aerial
can be more directional than a dipole. If
this directivity is in the vertical plane, it
may also result in higher noise pickup.
The usual quarter-wavelength whip for
‘low’ band v.h.f. mobiles has a small loss
compared with a half-wavelength
dipole, but aerials with gain relativetoa
dipole may be used for the higher
frequencies.

Receiver sensitivity. CCIR recommend-
ed a minimum ratio of 15 dB as output
signal/noise ratio, measured by means
of a volume-unit (v.u.) meter, for a
speech signal set to give an average
modulation depth (amplitude modula-
tion) of 6 dB below peak at the source
transmitter. The signal/noise ratio for
100% modulation is thus 21 dB. For
a.m. receivers this is the i.f. signal/noise
ratio required at the detector. For
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frequency modulation, the required i.f.
signal/noise ratio depends on the
relative bandwidths of the if. and a.f.
sections and, for low ratios, on the peak
deviation also when, as is necessary, so
great an allowance has to be made for
frequency inaccuracies due to tempera-
ture changes and mistuning that the
deviation does not fill the whole chan-
nel. For 25 kHz channels the average
crystal filter in the if. stages has a
bandwidth of about *8 kHz and the
peak deviation is +5 kHz, with an audio
bandwidth of about 2800 Hz. For 12.5
kHz channels, the figures are *3.75
kHz, =25 kHz and about 2400 Hz,
respectively. No correction for unused
bandwidth is necessary above an output
signal/noise ratio of about 20 dB for
these figures (a.m. and f.m.). The input
signal/noise ratio is determined by the
level of the wanted signal field around
the aerial, the aerial gain, the losses
between the aerial and the receiver, the
noise factor of the receiver and the
ambient noise and interference picked
up by the aerial within the passband and
spurious response bands of the receiver.
Good mobile receivers of recent design
have noise factors of about 2.5 (4 dB)
and losses between aerial and set as low
as 1-2 dB, usually rising with frequency.

Ambient noise varies widely and has not
been quantified recently for all condi-
tions of service of mobile radio units.
«Generally, it reduces with increasing
frequency and is almost negligible at
u.h.f. There may be several paths
between transmitting and receiving
aerials and losses and phase angles in
each path may change as the mobile
changes position and therefore the
resultant signal to the receiver input
also varies. Such changes are large in
urban areas where no direct line-of-
sight path exists. The effect of large
obstructions is not allowed for in CCIR
data but smaller irregularities are
covered by alteration of a terrain factor.
Losses caused by large obstructions can
be estimated using a parameter related
to their height in wavelengths above an
unobstructed datum. In a.m. sets, the
output signal/noise ratio follows closely
the fluctuations in input signal level
but, in f.m. sets, there is a threshold
below which the output signal/noise
ratio deteriorates rapidly, more rapidly
as the deviation ratio* increases. The
average output signal/noise ratio
therefore falls below that for a notional
average in the absence of fluctuation at
these low levels, and degradations of
some 8dB for 25 kHz u.h.f. channels and
4 dB for 12.5 kHz v.h.f. channels may be
caused by this effect.

Effect of tuning inaccuracies. A.m.
systems are more tolerant to detuning
than f.m. systems in which the result is
harmonic distortion rather than the
amplitude distortion of the a.m. sys-
tems.-Noise also increases more rapidly
with detuning in f.m. systems because

Table 3. Typical ranges in mobile radio systems
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Receiver |Mobile |Range in kilometres for ambient noise
Band noise  |aerial low medium __high
figure. dB|gain. dB  a.m. f.m, f.m. with am. [Lm. f.m. with | a.m. f.m, [ 1.m. with
| flutter flutter flutter
Low b - 37 55 45 | 33 46 39 20 305 25
v hf, 12 — 36 52 43 | 32 45 38 19.5 30 25
Md 5 - 38 53 34 31.5 44 26.5| 23 34 19.5
v hf 17 - 34 49 29.5 | 30 42 26,5 225 33 19
High 5 - 39 60 34 33 47 27.5 | 24 35 19.5
vhf 1% - 32 46 27 30 42 24.5 | 23.5 345 19
5 3 45 68 37 37 54 31.5 27 39 225
12 3 36 53 31 33 48 28 28 38 22
u.h.f. 5 — 26 41.5 29 24 38 28 17.5 29 20
12 — 19 32 21.5 18 30.5 20.5 16 28 18.5
5 6- 33 53 38 32 49.5 35 24 38 26.5
12 6 26 42 29 25 39.5 2851 22 35 25

Note: Flutter allowances are —4dB for v.h.f. and —8dB for u.h.f.

of the resulting asymmetry of the noise
sidebands with respect to the centre
frequency of the if. and discriminator
circuits.

Using the CCIR data and assigning
typical figures to the various para-
meters, typical ranges when using the
four main frequency bands are given in
Table 3. Ranges with and without the
flutter allowance discussed above are
shown and the most likely conditions
for urban systems are shown in bold
type. Results are given for am. in the
u.h.f. band although this type of modu-
lation is not used in that band.

The beneficial effect of aerials with
gain at the mobile for the higher bands
is evident. The small effect of a sub-
stantial degradation in noise figure in
mobile low-band receivers can also be
seen. If the flutter allowances are not
applied, the ranges for f.m. are consi-
derably greater than for a.m. but the
flutter allowance brings them more
towards equality, in line with field
results. !

Interference problems
All present-day mobile radio transmit-
ters, using crystals as frequency-deter-
mining elements, are constrained by the
availability of crystals and the need to
avoid large power gains at the output
frequency to use multiplying stages to
obtain the final frequency from a lower
crystal frequency. A wide range of
harmonics of that crystal frequency are
generated and all but the wanted one
have to be filtered out before the signal
reaches the aerial. The limit specified in
the UK is 25uW (11.2mV across 50
ohms) which is about 70dB below the
wanted output level in a high power set.
Even this level of unwanted harmonics,
if fed to a resonant aerial, could cause
trouble to, or open the mute of, a
receiver at a distance of up to about
3km.

In other types of transmitter using
synthesizer drive, spurious emissions
and noise can be derived from the side

chains or frequency-correcting and
stabilising circuits. Noise or signals on
supply lines may also modulate the
wanted output and good filtering is
again necessary. Other unwanted sig-
nals can be produced in the output
stages of transmitters, spaced at multi-
ples of the spacings between the various
signals present. Such spurious signals
are especially likely in multiple trans-
mitter installations and can severely
restrict the choice of operating
frequency for new additions.

As mixing is a feature of all receivers
used at present in mobile radio services,
the existence of spurious responses is
unavoidable. Other unwanted outputs
can be produced in a receiver which is
overloaded or has insufficient selectivi-
ty. Receivers can generate interfering
signals at harmonics of the crystal
frequency and also at the i.f. Spurious
responses can be reduced in number by
using the highest practicable injection
frequency for the first and only mixer —
using more than one mixer adds to their
number. The required spurious
response ratio with respect to the
wanted signal is about 70dB and this can
be attained with relatively inexpensive
and efficient r.f. tuned circuits for r.f. to
if. ratios up to about 25. There is
therefore a case for a higher i.f. than the
conventional 10.7MHz for the u.hf.
band or for the use of double superhets
with a much higher first i.f.

Reductions in the overload spurious
responses, intermodulation, cross,
modulation and blocking, are difficult
to achieve as they depend on the
linearity of the r.f. amplifier and mixer
stages unless extremely selective cir-
cuits, such as crystal filters, are fitted in
the r.f. section. Co-channel signals also
cause a great deal of interference and
are more likely to cause difficulties in
data systems than in those employing
speech when they can, to some extent,
be ignored. In a.m. receivers, a protec-
tion ratio of about 17dB for interfering
a.m. signals and 8 to 17dB for f.m.
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signals may be necessary for good
reception while in f.m. receivers the
ratios may be about 10dB and 8dB
respectively.

Noise can be generated in transmit-
ters, where it appears as sidebands
accompanying the carrier. Noise
generated in the crystal stage or
subsequent phase modulator in f.m. sets
is usually preponderant because of the
high following power gain but other
sources may be the power lines or the
audio circuits which can pick up hum or
converter noise. External devices, such
as the ignition system, regulator, horn,
windscreen wiper and even brakes
originate unwanted noise and can
usually be made innocuous by suitable
decoupling, screening or earthing. In
duplex systems, any poor electrical
contact between sizable metal parts will
produce noise when the transmitter is in
use and extensive bonding of all such
parts is advisable. In receivers, noise
originates mainly in the input stage and
aerial, though some may again be fed
into audio circuits from noisy supply
lines or be picked up by direct radiation
from the noisy devices listed above.
External noise, not originating in the set
or vehicle, is picked up by the aerial and
varies widely with frequency and
location. Some American measure-
ments of the effects of noise and flutter,
in terms of the increase in signal level
necessary to restore a specified com-
munication quality, are given in Table 4.
The degradations tend to a minimum at
470MHz and above showing the reduc-
tion of ignition noise with frequency
and the residual allowance for flutter.

Avoiding interference

When only a few stations are sparsely
scattered over a given area the main
precautions to be taken in choosing
frequencies and setting up stations are
the avoidance of spurious emission or
response frequencies and the reduction
of noise. In single frequency systems it
may not be possible to operate trans-
mitters and receivers from the same site
when more than one channelis involved
and they may have to be spaced apart
by a few kilometres. Frequency selec-
tion becomes more and more difficult as
the numbers of closely-sited stations
increase because the numbers of third,
fifth and higher odd-order intermodu-
lation frequencies increase rapidly with
the numbers of stations involved.

If one base station transmitter is
shared by a number of small users the
channel can be more fully used and
fewer base stations are then needed in a
given area. This has the obvious limita-
tion that one channel is incapable of
serving more than about 60 mobile units
using normal procedures. In shared
systems, each group of mobile units is
selectively-called, individually or as a
group, and time limitations are set for
base station transmissions to ensure fair
sharing of air time.

Where the source of an interfering

Table 4. Degradation of mobile signals by
noise and flutter

Signal increase necessary to restore commun-
ication quality (dB above 0.7 uV).

Mobile Mobile Mobile

Band Grade stationary | moving in | moving in
in noisy |noisy area| low noise
area
Low 4 25 18.5 11.5
Mid 4 21 15.5 1
High 4 -17.5 13.5 10.6
U.hf. 4 1M 10.5 10
Low 5 18 15 8
Mid 5 13 11.5 7
High 5 10 9 6.5
U htf. 5 6.5 5.5 5.5

Notes: Grade 4 is for noticeable interference,
Grade 5 is for annoying interference.

signal is known, a direction aerial can
be fitted as a base station with a null in
that critical direction. Such minima are
usually sharper than the maxima and so
the sacrifice of coverage in the direction
of the unwanted signal can be small.
Conversely, the gain aerial can be used
to override an unwanted signal at a
mobile from a transmitter located
outside the normal coverage area hut
this method should be used with
caution to avoid increasing interference
in the neighbouring area.

When sufficient frequency spacing
exists between the wanted and the
interfering signals, filters can be used to
give additional selectivity. Bandpass
filters, based on cavity resonators or
similar devices offering very high
working Q factors, will yield losses of
about 30 dB at 2% off centre frequency
with an insertion loss of about 1 dB.
More complex filters, designed accord-
ing to conventional techniques, can be

Fig. 6. Typical integrated sideband plot
for an a.m. transmitter.
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built up from such elements for both
bandpass and band-stop functions. In
all cases, attention is required to the
effect of temperature changes to avoid
tuning drifts.

Comparison of modulation systems
Amplitude modulation has stood the
test of time in the UK as a system of
modulation which gives good practical
results. The process of modulation and
detection are readily visualized by
servicemen and can be checked with an
oscilloscope when desired, making for
simple servicing. The use of peak
limiters in transmitters has increased
the mean level of speech modulation,
giving longer ranges or improved
signal/noise ratios. Some tailoring of
the responses or microphones and audio
amplifiers has cut out unnecessary bass,
without entirely removing individuality
from the operator’s voice.

Frequency modulation is still used
exclusively in some services and is
coming into increasing use in the
land-mobile services, owing partly to its
exclusive adoption in the u.h.f. band.
The usual modulation characteristic is
neither pure frequency modulation nor
pure phase modulation, but a hybrid
whose proportions vary with the degree
of limiting imposed in the transmitter
audio circuits. In theory, the present
12.5 kHz channel widths are inadequate
for faithful transmission of frequency
modulation with the full permitted
deviation of +2.5 kHz, but the distor-
tion in properly tuned sets resulting
from any loss in sidebands has been
found, in practice, to be small. Fre-
quency modulation has a considerably
wider spread of significant sidebands
than amplitude modulation when
modulated by a sinewave but, for
speech modulation, set to the same
peak, the sideband levels are lower for
both types of modulation and distortion
adds to both, so that the difference
between the two is less marked, as
shown in Figs. 6 and 7.
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In f.m. receivers, an improvement is
obtained in output signal/noise ratio
above a certain threshold input signal
level when compared with an equiva-
lent a.m. receiver but, in practice, flutter
and man-made noise mask this effect in
mobile service. In point-to-point links,
the superior signal/noise ratio in f.m.
systems, operating at the higher and
more constant signal levels and in the
wider channels generally available,
makes frequency modulation the usual
choice. Fig. 8 shows a typical low-power
f.m. mobile unit,

Noise limiters have been developed
effective in reducing the nuisance value
of impulsive noise in mobiles. In f.m.
sets, the width of the i.f. passband limits
the height of impulses passed to the
audio amplifier after demodulation, but,
as the i.f. bandwidth must include some
allowance for drift in frequency, these
impluse peaks can exceed the peak of
the wanted modulation envelope,
whereas, for a.m. sets, the peak limiter
can be set to clip down to 50% modula-
tion or less without distortion of speech.
F.m. limiting is therefore not as effec-
tive as a.m. limiting, and suffers more
from mistuning. So far, attempts to
design an f.m. limiter on the same basis
as the a.m. type have not yet yielded
sufficient improvement to merit their
inclusion in standard mobiles.

F.m. transmitters make better use of
an available r.f. output device than an
a.m. transmitter. In the last-mentioned,
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Fig. 7. Typical integrated sideband plot
for an f.m. transmitter.

allowance must be made for the upward
swing of the modulating voltage and the
increased power dissipation under
modulated conditions, whereas the f.m.
output stage works permanently under
steady carrier conditions. The differ-
encein the low-power transmitters used

Fig. 8 Block diagram of typical low-
power f.m. mobile transceiver.
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in the mobile radio services is not very
significant however, being less than 2.5
dB in most cases. Power conversion
efficiency is also slightly better for f.m.
transmitters in this power range, the
need for more multipliers or modulators
off-setting the absence of the high-level
modulator stage. Care is necessary in
the design of the supply circuits to the
modulated stages in an a.m. transmitter,
to ensure that parasitic oscillations
cannot occur at any point in the
modulation cycle owing to parametric
effects in the collector capacitances.
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Single sideband (s.s.b.) operation has
been largely ignored in the UK for
mobile radio in the v.h.f. and u.h.f.
bands, although its use has grown very
rapidly in similar bands used by radio
amateurs. Reports of trialsin the USA in
the 1960s were not encouraging and, in
particular, revealed poor performance
ins.s.b. receivers in the presence of even
modest levels of impulsive noise. More
recently, it has become apparent that
one of the possible advantages of single
sideband, that of narrower bandwidth,
is not as real as might be supposed,
because of the limited rejection of the
unwanted sideband achieved in practi-
cal transmitters, especiailly when
modulated by speech. Rejections of
40-50 dB are not adequate to free the
adjacent channel for use in the same
location, and so the number of available
channels would not increase in propor-
tion to the nominal reduction in occu-
pied bandwidth. Nevertheless, channel
famine may have grown to such an
extent that s.s.b. will have to be
reconsidered.

1n recent years double-sideband sup-
pressed-carrier (d.s.b.s.c.) and double-
sideband diminished-carrier (d.s.b.d.c.)
systems have been investigated in depth
by the University of Swansea on behalf
of the UK Home Office in pursuit of a
system which would allow area cover-
age in narrower channels than the
present 25 kHz ones, and which would
increase the range of the power-con-
version efficiency of portable sets.
Theoretical and bench studies showed
that the original idea of using d.s.b.s.c.
was not very practicable, because of
difficulties in reinserting the carrier,
especially when two signals of compar-
able strength were being received, and
in providing effective a.g.c. It was found
that a diminished carrier, set about 16
dB below the equivalent a.m. carrier,
would greatly reduce these problems
without losing the benefits of beat
reduction and transmitter d.c.-to-r.f.
efficiency coupled to a degree of
secrecy, achieved in the d.s.b.s.c. sys-
tem.

Double side-band diminished-carrier
was preferred to s.s.b., despite its
apparent increase in occupied band-
width, because it did not suffer to the
same degree from impulsive noise,
being a balanced system, or from a.g.c.
problems in receivers, and it can be
introduced into an a.m. system with
fewer changeover difficulties. Receivers
are phase-locked to transmitters,
reducing the overall frequency drift to
that of the base transmitter, which can
be made very stable at little expense.
The required channel width can be
reduced to about 25/3, or 8.33 kHz. It is
expected that d.s.b.d.c. systems will
accept data signals readily, but full
confirmation of this and other aspects
await the results of a large-scale field
trial now in progress.

Whereas this system may be suitable
for the police and fire service, with their
special problems of wide-area coverage

with centralised control, the advan-
tages do not seem to outweigh the
disadvantages of initial higher costs and
integration difficulties for established
commercial systems using amplitude
modulation or frequency modulation. In
particular, the cautious claim that the
channel width could be reduced to 8.3
kHz would not be very attractive in the
v.h.f. bands, where channel widths are
already 12.5 kHz and the next division in
the same tradition as previous splits
would be to 6.25 kHz. Such a channel
width might be usable by a.m. d.s.b.
systems, using phase-locking tech-
niques and the referencing of mobile
transmitters to the base station fre-
quency to remove all differential drift,
but the chances of a competitive f.m.
system seem to be bleak, although the
same was once said of the 12.5 kHz
system now in general and successful
use.

At present, there are no practical
alternative systems on offer in which
direct speech modulation is replaced by
some form of speech coding. It is
possible that some such arrangement
can be devised which will still further
compress the bandwidth required for
intelligible speech or which will multi-
plex many conversations into one
channel of present width, aillowing
present frequency allocations to remain
untouched.

The successive reductions in band-
widths over the years have resulted in a
worsening in the quality of communi-
cation in individual systems, and this
has generated a certain amount of
dissatisfaction in users taking over new
equipment, operating in narrower
channels, after having experienced
using wider -.channels. The overall
problem, however, is still one of
accommodating the large number of
users in a limited radio spectrum and so,
as in many other fields, quality of
communication has to be sacrificed to
some degree for quantity.

Testing and test equipment

Normal routine testing in the field is
usually carried out using simple, spe-
cialized meters to check important
voltages and currents, discriminator
operation, when relevant r.f. output and
similar parameters. In these days of
integrated circuits, first-line servicing
can be carried out by interchanging
plug-in boards and so a full set of test
equipment is needed only at the base
workshop. Such equipment must, how-
ever, be of a high standard if full scale
tests are to yield results related to the
performance of the set rather than to
the test gear itself.

When the number of sets to be
serviced is high, automatic test equip-
ment is sometimes used. Special jigs are
necessary to connect the equipment to
the sets unless, as is becoming a feature
in some sets, a special connector is
provided externally for this purpose.

Acceptance testing is carried out by
the licensing authority on prototype
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units, representative of the subsequent
production run. These tests are very
exhaustive and are carried out over a
range of temperature and supply vol-
tage and demand test gear of a very
high standard, especially in respect of
adjacent channel noise and frequency
stability.

*deviation ratio = ratio between half
the if. bandwidth and the a.f. band-
width.

Printed-circuit boards

An increasing number of construction
designs published in Wireless World
require the use of printed-circuit
boards. Since we are not entirely a
constructors’ journal, we have not
made official arrangements for the
supply of boards for our designs.
However, we do realize that this leaves
many would-be constructors in diffi-
culties and one member of our staff,
Mike Sagin, has felt so strongly about
this that, entirely independently he has
arranged a supply of certain boards
himself. To assist him in this work,
which is considerable, we would now
ask that all enquiries should be sent to
this office marked “PCB”, whereupon
they will be passed to him immediately.

WW index and binding

The Wireless World index for Volume
82 (1976) has been published
separately and is now available, price
50p including postage, from the
General Sales Department, I1PC
Electrical-Electronic Press Ltd, Room
11, Dorset House, Stamford Street,
London SE1 9LU.

Binding. Volumes of Wireless World
including the appropriate index can
be bound by our publishers.Send the
copies to Press Binders Ltd, 4-4a
lliffe Yard, Crampton Street,
Walworth, London SE17, with your
name and address enclosed. Confirm
your order and send it with the
remittance (£6.05 including index for
each volume) to the General Sales
Department, IPC Electrical-Electronic
Press Ltd, Room 11, Dorset House,
Stamford Street, London SET 9LU.

In both cases, cheques should be
made payable to IPC Business Press
Ltd.
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| World of
Amateur
Radio

US prepares for
1979 WARC

Although the United States, like all
other countries, will have only one vote

at the 1979 World Administrative Radio

Conference which may (or may not)
rewrite the entire ITU Table of Fre-
quency Allocations, there is little doubt
that the proposals of the US delegation
will carry considerable weight. Some
idea of the attitudes likely to be taken
by US delegates on allocations for
amateur radio has been revealed
recently, although these may not prove
to be the final proposals.

Two entirely new allocations for
amateurs are suggested: a low-fre-
quency band of 160 to 190 kHz (the
United States has no ‘“long-wave”
broadcasting); and a u.h.f. band from
902 to 938 MHz.

No entirely new bands are suggested
for h.f. (this will disappoint those
seeking support for new bands at 10.1,
18.1 and 24 MHz) but existing bands
would be extended downwards to:
1750kHz (instead of 1800kHz); 6950kHz
(instead of 7000kHz); 13,950kHz (in-
stead of 14,000kHz); and 20,700kHz
(instead of 21,000) but the following
frequencies would be lost to amateurs:
1920 to 2000kHz and 21,200 ro 21,450
kHz. The 220MHz band of Region 2
would be shared with “land mobile”
thus opening the way to its use also for
Class E Citizens’ Band operation.

Miniaturizing h.f. beams
With so many British amateurs now
using factory-built transmitters,
receivers and transceivers, one of the
remaining areas where a good deal of
individual experimentation and home
projects continue is that of aerials,
where the home product still vies in
popularity with the commercial triband
vagi beams and multiband verticals. At
h.f. few amateurs are in a position to put
up beam arrays for bands below 14MHz
and even on 14MHz the full-sized arrays
based on elements up to 34ft long are
often too large to fit the average
surburban garden or the urban rooftop.
Several years ago Leslie Moxon,
GG6XN, showed that for h.f. operation
most amateurs come firmly up against a

“gain barrier” of about 6dB (reference
dipole), even assuming a three-element
yagi or two-element cubical quad,
correctly adjusted for optimum perfor
mance

Over many years amateurs have tried
to reduce the size, or at least the turning
radius of h.f. beams, though most
“mini-beam” designs have proved of
limited value and not easy to reproduce
successfully. Most amateurs thus
believe that “mini-beams” are at best a
compromise that leaves much to be
desired in terms of gain or operational
bandwidth or both. Many designs have
depended on loading coils which, with a
low radiation resistance, are lossy
components.

A few years ago a design for an
easy-to-construct triband “X” beam
using wire elements with a turning
radius of 12ft was evolved by Fred
Caton, VK2ABQ (formerly G30NC), and
more recently he has shown that this
can be miniaturised for an 8ft turning
radius. Forward gain is about 3dB.

Leslie Moxon, G6XN, believes
strongly that miniature beams could
become competitive with full-sized
units and should be capable of achiev-
ing 4dB gain (plus in many cases
additional “height gain” since their size
and weight should allow them to be
raised higher than full-size units with-
out undue difficulty). He has in fact
recently been developing a modified
form of the VK2ABQ “X” beam using
neutralising capacitors to achieve cor-
rect balance of currents and phasing in
the two elements, and preliminary
results are highly promising.

The development of compact high-
performance mini-beams that could be
built and erected quite easily would
represent an important incentive for h.f.
long-distance operation among the
considerable number of amateurs who
are at present discouraged by feeling
that they have little hope of consistent
success when competing for dx contacts
with stations using full-sized arrays.

Secret listening

Looking through the newsletter of the
Derby and District Amateur Radio
Society, I see that Tom Douglas, G3BA,
recently talked to the society about how,
during the 1939-45 war he built and
concealed radio receivers while in a
Japanese prisoner-of-war camp.

One of the few detailed accounts of
such activities by radio amateurs that
have been commniitted to paper is that of
Herb Dixon, ZL2BO, who as a lieuten-
ant in the RNZNVR was taken prisoner
in Hong Kong. He played a leading role
in the construction and operation of
three h.f. receivers which successfully
picked up news broadcasts from Britain
until September 1943.

In one camp a derelict Austin 7
provided wire, nuts and bolts, and the
rim of the horn formed part of a vernier
tuning dial; headphones were con-
structed; flux obtained from pine-gum,;

Wireless World, March 1977

solder scrounged from tag boards of
defunct power equipment; fellow
prisoners contributed more than 300
precious torch batteries. Valves were
located in and smuggled out of a prison
operating theatre (an unwitting PoW
who complained of a pain lost a
perfectly sound appendix but brought
out three valves in his bandages)

In one camp the receiver was hidden
in a watertight container in a lavatory
cistern; at North Point a hole was dug
under a hut under cover provided by the
Canadian Brass Band.

Unfortunately on September 21, 1943,
after a four-hour search a receiver was
discovered and Herb Dixon was one of
nine officers interrogated and sen-
tenced to long terms of imprisonment
(of which he served two) under extre-
mely harsh conditions. The set was
regarded by the Japanese as a “museum
piece” though it is not known if any of
these receivers survived the war (as did
some of those made in German camps).

Here and there

The latest Home Office statistics on
interference complaints (1975) show a
further decrease of 8.5% compared with
1974, with those relating to television
down by 13%. Amateur transmitters
accounted for 785 of the 40,000 or so
complaints, the lowest figure for many
vears: 1969, 1442; 1970, 1161; 1971, 1027;
1972, 1242; 1973, 1169; 1974, 886. Most
amateurs however accept that the
official statistics represent only part of
the tvi problem as many cases of
interference are dealt with by the
amateurs without involving Post Office
investigation.

Many amateurs will greatly regret the
death of Bob Palmer, G5PP, for long an
ardent member — and former president
— of the Midland Amateur Radio
Society. He was a well-known Coventry
amateur with great interest in 1.8MHz
operation, in construction, and in the
organization of mobile rallies.

BARTG reports that plans are being
formulated for an r.t.t.v.-only repeater
in the UK, although much work remains
to be done; it is also hoped to add r.t.t.y.
identification signals to the new 23cm
beacon at Andover, Hampshire
(1296.87MHz, 5 watts e.r.p.) which is
now operational.

Leslie Fraser, GM3GNX (37 Witchiil
Road, Fraserburgh, Aberdeen), is seek-
ing support for a Braille magazine for
visually handicapped amateurs. The
callsign GSLK for long held by a
well-known blind amateur, the late
Leslie Knight, has been re-issued to the
Reigate Amateur Transmitting Society
to perpetuate his memory.

At November 30, 1976 some 22450
people held Home Office amateur
licences. A revival of interest in 144MHz
amplitude modulation has been report-
ed: for several years this mode has been
fast losing support in favour of n.b f.m.
and s.s.b.

PAT HAWKER, G3VA
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Monitoring system

A surveillance and monitoring system,
from Eddystone Radio Ltd, consists of
the 1990R v.h.f./u.h.f. communications
receiver and the EP961 Mk IIB panora-
mic receiver mounted in one compact
cabinet. The system allows both visual
and aural examination of signals in the
range 25to 500MHz. The 1990R receiver
is capable of identifying and locking on
to a signal with an accuracy of 100Hz. A
range of omnidirectional discone aer-
ials, suitable for use with the system, is
also available. Eddystone Radio Limit-
ed, Alvechurch Road, Birmingham B3l
3PP.

WW 401 for further details
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Filters to users’
specifications

A range of filters, available to users’
specifications from [exor tlectronics
Ltd, extends from sub-iudio fre-
quencies to over 20MHz. |he range
includes passive inductor-capacitor
networks, active filters and high discri-
mination quartz filters, hating high
pass, low pass, bandpass or bandstop
characteristics. These include high and
low pass filters with Butterworth,
Tchebycheff or elliptical characteris-
tics, and filters having shaped pass and
stop bands. Lexor Electronics Limited.
25/31 Allesley Old Road, Cov entry CV5
8BW.

WW 402 for further details

Audio power meter

An audio-output power eter, from
Genrad, is suitable for load impedances,
from 0.6} to 32k{). The GR 1840 uses true
r.m.s. techniques and is able to measure
power as a function of frequency and
impedance, from 0.1mW to 20W, in the
range 20Hz to 20kHz. Using this instru-
ment the output impedance «f a device
can be measured by simply plotting for
maximum output. True r.m s is reada-
ble with as much as 20% <econd and
third harmonic present. Accuracy is
within 1dB between 30Hz and 10kHz
and is better than 0.5dB hetween 50Hz
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and 6kHz. Newstech Communications
Limited, 22/24 Bell Street, Henley-on- I
Thames, Oxfordshire, RG9 2BG. {
WW 403 for further details

20MHz pulse generator

A pulse generator, designed primarily
for use with tt.l. circuits, gives a
maximum of 5V output into a 50§ load,
with a 40mA sink capacity. The instru-
ment, called the Systron Donner model
99, has a variable repetition rate from
2Hz to 20MHz and variable pulse width
from 20ns to 200ms, both in seven
overlapping ranges. This unit is availa-
ble ex-stock at a cost of £235 from
Electroplan Limited, P.O. Box 19, Or-
chard Road, Royston, Herts SG8 5HH.

WW 404 for further details

Transmission/noise
tester

The TTI 1110A is a transmission and
noise test set with a built-in tunable
oscillator. It is designed for measuring
signal transmission level, frequency,
metallic noise, notched noise and noise
to ground. Twin digital displays allow
simultaneous measurement of the level
and frequency of an incoming test tone.
Separate transmission and receiver
circuits allow the instrument to send
test tones while it is measuring various
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received parameters. Other features
include a 1010Hz notch filter. an 80dB
dynamic range, 100dB longtitudinal
balance and switch-selectable noise
weighting networks. Wandel and Gol
termann (UK) Limited, 40-48 High
Street, Acton, London W3

WW 405 for further details

Miniature relays

Miniature two-pole power relays,
designated in the MGP(FEME) series,
have been uprated to offer 8A contact
capacities and maximum switching
voltages of 360V. Nominal operating
times are 10ms and nominal release
times are 5ms. Other features include
Smm minimum spacing between pins,
large contact areas and long life. Quiller
Components Limited, Cardigan House,
Wilton, Bournemouth, Dorest BH9
1AU.

WW 406 for further details

Dual h.v. supply

A dual high-voltage power supply, the
N1414, has been added to the NIM range
of nuclear instrumentation modules.
This unit is designed for supplying
pre-amplifiers in multiple arrays of
proportional counters. Each output is
variable by 2000V in the range 0 to
2.8kV d.c., and each voltage is pre-set by
the manufacturer to customer require-
ments. The unit is compatible with

WW 405

WW 406

CAMAC data-handling equipment

- Brandenburg Limited, Nuclear Engin-

eering Division, 939 London Road.
Thornton Heath, Surrey CR4 6JE.
WW 407 for further details

U.h.f. pre-amplifiers

Three low noise, high gain u.h.f. tele-
vision pre-amplifiers, designated in the
CM6051 series, are available from
Labgear Ltd for frequency groups A
(470-581MHz), B (615-717MHz), and
C/D (695-860MHz). This series offers
higher reliability than the CM6000
series which it replaces. The amplifiers,
which are in weatherproof plastic cases,
measure 45 X 85 X 120mm and have
gains of 16, 14 and 12dB respectively.
Other characteristics include typical
noise figures of 5dB, maximum outputs
of 28dB (mV) and input/output impe-
dences of 75{. Labgear Limited, Abbey
Walk, Cambridge CB1 2RQ.

WW 408 for further details

Instrumentation recorder
The DA1432-4 analogue cassette
recorder provides four separate chan-
nels, each of which may be operated in
the direct mode in the range 50Hz to
8kHz and in the f.m. mode from 0 to
1.25kHz. Each channel has a choice of
three carrier filter cut-off frequencies
on f.m. and switched record sensitivity
covering the range 0.1 to 10V. A choice
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of f.m. carrier frequencies correspond-
ing to LR.1.G. operation is also provided.
Other facilities include monitoring,
“voice interrupt” and low-frequency
noise compensation on f.m. Price is
£1200. Data Acquisition Limited,
Brookfield House, Hopes Carr, Stock-
port, Cheshire SK1 3BQ.

WW 409 for further details

Laser modulator

The model 401 modulator, which is
claimed to be suitable for use with a
He-Ne laser, is supplied complete with
an ultrasonic cell, modulation and
driver electronics and a power supply,
all housed in one compact unit. Details
for five basic experiments are also
included in the package, enabling
functions such as laser beam intensity,
frequency modulation, laser beam
steering, acoustic imaging and velocity
measurements and r.f. spectrum analy-
sis to be observed. Microwave and
Electronics Division, REL Equipment &
Components Limited, Croft House,
Bancroft, Hitchin, Hertfordshire.

WW 410 for further details

Paper take-up unit

A paper take-up unit, called the P99, is
intended for use with miniature drum
print heads. This unit has been designed
as an ancillary to the Roxburgh MPI11

WW 408
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drum to rewind paper as it is printed. It
can also be used with any printing
device having a paper width of 58mm.
The unit, which operates from a 6.5V
d.c. supply at 500mA, has a minimum
operating torque of 70gcm. It has a
capacity of 100mm diameter. Roxburgh
Electronics Ltd. 22 Winchelsea Road,
Rye, Sussex.

WW 411 for further details

Microwave SIgnal source
Three klystron sources, types PCLL,
PCLS and PCLX, cover the frequency
ranges 0.8 to 3.0GHz, 1.5t0o 5.0GHz and 4
to 12GHz respectively. Each source has
a plug-in klystron in a tunable coaxial
cavity and solid state modulators and
power supplies. The internal reflector
and resonator voltages are automati-
cally tracked to apply the correct
potentials to the klystron at any
frequency in the range. Readings on the
frequency dial are accurate to 1% and
the minimum outputs are 10, 5 and 2ZmW
respectively. Flann Microwave Instru-
ments Limited, Dunmere Road, Bodmin,
Cornwall PL.31 2QL..

WW 412 for futher details

Auto-ranging counter

The model 8837, from Malden Electron-
ics, is claimed to be the first all-British
fully automatic counter. It is a seven-
digit instrument capable of measuring
frequencies between 10Hz and 250MHz,
and accepting sine, square or pulse

input waveforms having amplitudes
from 10mV to 30V (from 10Hz to
2000MHz). At 300MHz an input of about
100mV is required. The instrument
accuracy depends upon the choice of
crystal unit selected. The standard
model uses a 1MHz crystal having a
stability of *=55ppm, but models are
also available using 10MHz
temperature-compensated crystals or
oven-controlled oscillators. Price is
£250. Malden Electronics Limited, Mal-
den House, 579 Kingston Road, Raynes
Park SW20 8SD.

WW 413 for further details

120 to 420°C soldering

Variable temperature control is accura-
tely maintained in a new soldering unit
from Adcola by using a proportional
contral technique.

As more and more semiconductor
manufacturers recommend a soldering
temperature of 280°C, Adcola were
faced with the possibility of reducing
power input to their thermally-balanced
irons to reduce bit temperature, which
would have meant that fewer joints
could be made. Instead they chose a
thermaccouple sensor, to BS1829, posi-
tioned at the rear of the soldering bit
and, through a comparator, zero-vol-
tage switching and triac circuitry,
which provides proportional control of
the heater to within =2% of the chosen
temperature.
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Adcola say the effective power can be
increased with this technique, but in
practice power increase is limited to
100% because of limitations of the
insulating materials. Heating time from
24 to 420°C is less than two-minutes and
the Noryl handle is virtually cold to the
touch during idling.

Safety features. designed to meet
world wide standards (Adcola sells 50%
of its production overseas), include an
earthing svstem to give maximum
safety against leakage currents and to
allow “earthing” to associated equip-
ment via a jack socket. The silicone
rubber lead is burnproof to at least
420°C. Supply to the iron is 24V, from a
toroidal transformer. Adcola Products
Ltd, Gauden Road, London SW4.

WW 414 for further details

Noise cancelling
microphone

Two microphones, models 3500 and
4500 from Selsound, utilize the charac-
teristics and high magnetic energy of
recently-available rare earth materials
to achieve small size and good sensiti-
vity. The devices are pressure-gradient,
moving-coil transducers which are
claimed to be able to discriminate
between speech in close proximity and
very high levels of environmental noise,
even approaching the pain threshold.
The largest, type 3500, is 16.5mm
diameter by 11 mm deep and weighs
7.5g. Both devices have impedances of

WW 413
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30082 and hypercardioid polar responses
Frequency responses are substantially
flat from 300 to 3500Hz for the model
3500 and 300 to 5000Hz for the model
4500. Sensitivities with respect to 1V for
a pressure of 0.IN/m? are —89 and
—94dB respectively. Selsound, Victory
Close, Industrial Estate, Chandlers
Ford, Hants

WW 415 for further details

R.f.i. filters

Filters in a range made by Axel Elec-
tronics Incorporated are specifically
designed to exhibit high attenuation
under full load conditions, in the
frequency range 14kHz to 10GHz. The
filters meet all environmental require-
ments of MIL-F-15733. For the reduc-
tion of current spikes in power supplies,
Axel produce filters designed to give
high current attenuation at the third
harmonic of the power line frequency
and above, to meet MIL-Std-461/1-4.
JVN Components Limited, Bermuda
Road. Nuneaton CV10 7QG.

WW 416 for further details

Keyboard switch

The RSM82 series is a range of low
profile keyboard switches which utilize
reed switches for reliability. Single pole
and double pole switches are available,
with or without latching, and an
illuminated version may also be
obtained. Each unit is designed for p.c.b.
mounting and is 0.7in high from the top
of the plunger to the hase. A largerange

| of button tops, space bars and mechan-

.:}

isms is also available. FR Electronics,
Wimborne, Dorset, BH21 2BlJ.

WW 417 for further details

|
' Three-core wire stripper

The Rush model RW3 wire stripper is a
hand-operated, bench-mounted
machine designed to strip the inner
conductor and outer sheath insulations
of a three-core mains cable in one

| operation. This tool, made by Eraser

International, may be easily adjusted
for different strip lengths and cable
izes. Eraser International Ltd, 2/3
Hampton Court Parade, East Molesey,
surreyv.

WW 418 for further details

' Broadband amplifier

The Model 1W1000 is a broadband r.f.
amplifier suitable for r.f. measurement
and research applications. This unit,
made by Amplifier Research, gives a
linear 1W output for an input of ImW
over the frequency range 1MHz to
IGHz. The amplifier is untuned and
unconditionally stable and will work
into any phase or magnitude of load
impedance without damage. Texscan
Instruments Ltd, 1 North Bridge Road,
Perkhamsted, Herts.

WW 419 for further details

Solid State
Devices

Names of suppliers of devices in this
section are given in abbreviation after
each entry and in full at the end of the;
section.

Detector diode

The DCI1550 is a low-barrier-height
silicon Schottky detector-diode intend-
ed for zero bias operation as a detector
in broadband levelling systems up to
18GHz. It can also be used as an
effective replacement for the german-
ium point contact diode. The tangential
sensitivity is —47dBm, the video impe-
dance is 40k{) and the detection effi-
ciency at —~10dBm is 150mV. Contin-
uous wave power is rated at 250mW.
WW 420 AEI Semiconductors

Microprocessor series

The 6500 series of microprocessors
extends the 6800 series of eight-bit
microprocessors to include high fre-
quency devices. Type 6502 is the basic
unit; this operates at 1MHz and is
capable of working up to 65k-bytes.
Price for one-otf is £17.50. 4MHz and
8MHz units are also available.

WWw 421 Aardalect

D.c.-d.c. inverter

The AE1012/AA4580, from Astec, is a
small-size, low-cost d.c.-d.c. inverter, It
is designed for an input of +5V *10%,
from a t.t.l. supply for example, and
gives an output of +12V *5% for loads
up to 20mA. This unit measures 29 x 13
X 7mm and, for small quantities, is
priced at £2.29.

WW 422 GDS

Sample-hold amplifier

A high performance sample-hold
amplifier, designated as SH703, is
claimed to meet the requirements for
speed and accuracy of nearly all 12-bit
data acquisition systems. The unit
consists of an op-amp, a low-leakage
analogue switch and a mo.s.f.e.t. unity-
gain amplifier. An external holding
capacitor is required to match the
characteristics to the user’s application.
The amplifier, which can be used for
either inverting or non-inverting, has
acquisition and settling times of 4ps, a
droop rate of 50mV/s (max), an aper-
ture time of 50ns and a signal range of
+10V.

WW 423 Hybrid Systems
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Power transistors

Three pairs of n-p-n silicon power
transistors, designated 2N6542 to
2N6547, are continuously rated at 5, 8
and 15A. Each pair has a sustaining
Vo of either 300 or 400V d.c. (at 25°C)
and d.c. current gains of more than 60.
The devices, in TO-3 packages, are
suitable for high speed switching in
inductive circuits, where fall times may
be lower than 800ns. Power dissipation
figures for the three pairs are 100, 125
and 175W

WW 424 Jermyn

Priority encoders

Two eight-line-to-three-line priority
encoders are available from Advanced
Micro Devices Incorporated. The
AM25LS148 is a 16-pin device which
performs priority decoding from eight
inputs and provides a binary weighted
code of the priority order of the inputs.
The AM25LS2513, in a 20-pin package,
is a gated three-state output version
of the above and is suitable for priority
interrupt systems. Both of the low-
power Shottky devices have been
processed to MIL-STD-883 require-
ments.

WW 425 AMD

C.m.o.s. circuits

Seventeen digital i.cs have been added
to the standard CD4000 range from
RCA. The devices have quiescent cur-
rents specified to 20V, maximum lea-
kage currents of 1uA at 20V, 1V noise
margin, standardized symmetrical out-
put characteristics and 5, 10 and 15V
parametric ratings. This range includes
a shift register, a synchronous down-
counter, a buffer driver, an arithmetic
logic unit and a “look-ahead” carry
generator. In addition there are pre-set-
table counters, registers, buffers, multi-
plexers, a dual 4-bit latch and a hex
Schmitt trigger inverter.

WW 426 RCA

Suppliers

AEl Semiconductors Ltd, Carholme
Road, Lincoln LN1 1SG.

Aardalect Electronics Ltd, Suite E,
Georgian House, Trinity Street, Dor-
chester, Dorset.

Advanced Micro Devices Inc., 901
Thompson Place, Sunnyvale, Califor-
nia, 94086, U.S.A.

GDS Sales Ltd, Michaelmas House, Salt
Hill, Bath Road, Slough, Berks.

Hybrid (Component) Systems U.K. Ltd,
12a Park Street, Camberley, Surrey.
Jermyn Distribution, Sevenoaks, Kent.
RCA Solid State-Europe, Sunbury-
on-Thames, Middlesex TW16 7THW.
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KEF engineers today are working with radically new
techniques. Their computer-based analysis gives them a
deeper insight, a more precise three-dimensional vision of
speaker performance than was previously possible. They
knew that KEF drive units, with their advanced laminated
diaphragms, offered a high level of performance. So research
looked even harder at the equally vital dividing netwarks, at
cabinet construction and power handling capability.
Yesterday's ‘try it and see' methods were too imprecise —
but the new KEF techniques revealed more. Enclosure
materials were studied by impulse response, and network
designs refined to get precisely the right response shape from

each drive unit.

Applied to your speaker needs, the KEF programme has
created three important new systems. You will be getting to
know them well — Corelli, Calinda and Cantata. A 2 way
shelf-mounting system, 3 way reflex free-standing enclosure,
and larger 3 way system handling 150 watts. All three have
the new computer-designed filter circuits. You can clearly
hear the difference — better transient response. lower ey X o S s
coloration. All three have redesigned cabinets, weighty with Frequency kHz (Linear) LS g Ji'/
high-density internal damping laminations. All three handle Rey ./ Timems

o)
today's power amplifier outputs with confidence and lower \ﬁ\l/
distortion. New speakers from KEF always make headl.nes. Cumulative decay spectra 12

Watch for the reviews.

Result: three
new speakers,

Corelll Cahnda

Cantata.

NDENSION

/Send me advance

information on the
new KEF speakers —
bookshelf Corelli, free-
standing reflex Calinda and
¢ big 3 way Cantata.

Stamps for return postage
appreciated.

Name
Address

the speaker / o e

& & KEF Electronics Limited WW3/77

i i i Q
N33 ¥ engineers I e S
W

/'W—093 FOR FURTHER DETAILS
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15—240 Watts!

The HY5 1s @ mono hybrid amplifier ideally suited for all applications All common ipput functions

{mag Cartridge. tuner etc ) are catered for internally the desired function 1s achieved either by a

multi-way switch or direct connection 10 the appropriate pins. The internal volume and tone circuits

. merely require CONnecting to exiernal potentiomeiers (not included) The HYS5 is compatible with all

Preamp"“er [ LP power amplifiers and power supplies To ease construction and mounting a P.C connector is

supplied with each pre-amplifier

FEATURES: Complete pre-amplifier in single pack -~ Multi-function equalization — Low noise - Low

distortion — High overload - two simply combined for stereo

APPLICATIONS: Hi-Fi — Mixers -— Disco -- Gurtar and Organ - Public address

SPECIFICATIONS:

INPUTS  Magnetic Pick-up3mV  Ceramic Pick-up 30mV: Tuner 100mV. Microphone 10mV

Auxthary 3-100mV. input impedance 4 7k} at 1kHz

OUTPUTS Tape 100mV. Main output 500mV R M S g o
ACTIVE TONE CONTROLS Treble - 12d8 at 10kHz Bass * at 100Hz ﬁ% P
DISTORTION O 1 “ at 1kHz, Signal/Noise Rato 68dB

OVERLOAD 38dB on Magnetic Pick-up SUPPLY VOLTAGE ~ 16 50V L
Price £4.75 + 59p VAT P&P free

HY5 mounting board B1 48p + 6p VAT P&P free

H I 3 0 The HY30 1s an exciting New kit from | L P 1t features a virtually indestructible | C with short circuit

and thermal protection The kit consists of | C heatsink, P C board 4 resistors 6 capacitors,
. mounting kit together with easy to follow construction and operating instructions This amplifier 1s -

] 5 wa“s "“0 80 tdeally suited 1o the beginner in audio who wishes to use the most up-to-date technology available Ava I 'a ble
FEATURES: Complete kit - Low Distartion — Short Open and Thermal Protection — Easy to Build
APPLICATIONS: Updating audio equipment Guitar practice amplifier — Test amplifier — Audio
oscillator Ex-stock
SPECIFICATIONS:

OUTPUT POWER 15W R M S into 8. DISTORTION 0 1% at 15W
INPUT SENSITIVITY 500mv FREQUENCY RESPONSE 10Hz 16kHz — 3d8
SUPPLY VOLTAGE =18V

Price £4.75 + 59p VAT P&P Free.

H Y 0 The HY50 leads | L P 's totai integration approach to power amplitier design  The amplifier features an
integral heatsink together with the simplicity of no external components During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High

8 Fidelity modules in the World
25 Wa“S Iﬂm 8() FEATURES: Low Distortion - integral Heatsink - Only five connections - 7 Amp output transistors

- No external components

APPLICATIONS: Medium Power Hi-Fi systems - Low power disco - Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 8 LOAD IMPEDANCE 4-161) DISTORTION 0 04% at 25W at
TkHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10H/-45kHz - 3dB

SUPPLY VOLTAGE ~ 25V SIZE 105 50 25mm

Price £6.20 + 77p VAT P&P free.

The HY120 is the baby of I LP s new high power range designed to meet the most exacting
requirements including load line and thermal protection this amplitier sets a new standard in modular
design

FEATURES: Very fow distortion - Integral Heatsink — Load line protection — Thermal protection

60 Wa"s Into 8(} ;':’ii?g:;:lgass: Hr\llc;’exremal components

High quality disco Public address Monitor amplitier - Guitar and

organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into 8+ LOAD IMPEDANCE 4-16\) DISTORTION 0 040 at 60W at
1 kHz

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
- 35V

Size 114 x 50 x 85mm

Price £14.40 + £1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining trise Hi-Fi performance

FEATURES: Thermal shutdown - very low distortion - |Load line protection - Integral Heatsink

. No external components
]20 watts Into BQ APPLICATIONS: Hi-Fi - Disco Monitor Power Slave - Industrial Public address

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS into 82 LOAD IMPEDANCE 4-169 DISTORTION O 05% at 100W at

TkHz

SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz — 3dB SUPPLY VOLTAGE
Y

SIZE 114 x 100 x 85mm
Price £21.20 + £1.70 VAT P&P free.

The HY400 s | L.P 's 'Big Daddy' of the range producing 240W into 4{)! It has been designed for
high power disco or public address appiications it the amplitier s 1o be used at continuous high power
levels a cooling fan 1s recommended The amplifier includes all the quat:ties of the rest of the famiiy to

tead the market as a true high power hi-fidelity power module

& FEATURES: Thermal shutdown — Very low distortion Load line protection No ext !
240 Watts into 42 Coren

APPLICATIONS: Pubiic address - Disco Power slave Industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS into 4.) LOAD iIMPEDANCE 4-161) DISTORTION O 1% at 240W at

1 kHz

SIGNAL NOISE RATIO 94d8 FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE
a5v

INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm

Price £29.25 + £2.33 VAT P&P free.

PUWER PSU36 swtable for two HY30 s €4.75 plus 59 VAT P P+
5 1A i o H £€6.20 plus 7/p VAT P P fre
) ahi ciwo HY 120 s £12.80 plus - 1 00 v P P fre

SUPPLIES 0 <unabie for one HY200 £11.50 plus 92p VAT P P Frem
ahle 00 ne HY100 £21.00 pius - 1 6B VAT P Pt

tr tw

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd Please Supply

C land H Total Purchase Price
rosslan Ouse I Enclose Cheque [1 Postal Orders Money Order

Nackington, Canterbury Please debit my Access account [1 Barclaycard account
Account number

Kent CT4 7AD Name & Address

Tel (0227) 63218

Signature

WW—088 FOR FURTHER DETAILS
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Sculptured foam speaker fronts
DECLON allow creative design flexibility!

Cost savings can be effected

, ]'T/ @ Acoustically Transparent
|
|

| @ Wide Design Scope
, ' l @ Colour Options
|

| Declon Speaker Fronts are made from

reticulated foam which 1s acoustically

transparent over all audible frequencies

Other Declon products for the Hi Fi

" l Industry: Speaker Gaskets, Damping
|

Foam and Packing Pieces.

Declon Foam Plastics Limited
1 j L Humphrys Road, Woodside Estate
Dunstable, Beds., LU5 4TW
Phone: 0582 605141. Telex: 826749
It your aim is to produce an eye-catching styled making sub-baffles optional rather than obliga- Trade enquiries only
speaker the fitting of a Declon front could realise tory. Naw look cabinets can be readily achieved
that objective. Individual designs can be created by simply altering the design of a Declon front
for specific purposes and reserved for one Cost savings can be effected in terms of labour
purchaser only, thus allowing considerable scope and materials when fixing to the speaker cabinet
for identification with a particular model or The material being flexible allows some latitude in
manufacturer. Declon fronts can be back the matter of finished cabinet dimensions
sculptured to allow for cone movement thus

Member of the
Airfix Group

Wi —083 FOR FURTHER DETAILS

DRI 7S e o e 10Hz to 1IMHz
ey =1 )
Y e Upto12Vp-p

# 3Winto3a —LFP1

+ Low audio distortion

Low bounce

Mains/battery operation, meter

and TTL output - LFM4

FARNELL INSTRUMENTS LIMITED
SANDBECK WAY, WETHERBY, WEST YORKSHIRE LS22 4DH
TELEPHONE 0937-3541 TELEX 557294

LONDON OFFICE: TELEPHONE 01-864 7433 and 7434

‘WW—104 FOR FURTHER DETAILS
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Put new life into your equalising....
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' With the Trident Parametric.

THE TRIDENT MODEL CB9066 PARAMETRIC EQUALISER/FILTER i1s a comprehensive equaliser offering the user a degree of flexibility in tone
correction hitherto unavailable The five sections of the Equaliser can be used simultaneously. Silent switch operation enables the facility to be
used during critical applications such as Disc' Mastering, Re-Mixing. etc

FEATURES:
4 Low, Mid and High range, continuously variable contro! of Frequency

Amplitude and Q

* Separate High-Pass and Low-Pass Filters with continuously vanable control of

Cut-off frequency and slope
* Silent IN/OUT switching of ranges and system

*  Automatic compensation for sharp and broad Q settings adjusts for apparent

loss of loudness in sharp @ modes
* Compact 19in. x 1%in. x 8in. rack mountable
* Built-in Power Supply

Send for details to

Trident Audio Developments Ltd.

Sales Office: 36-44 Brewer Street
London, W.1

Tel. 01-439 4177. Telex 27782 Tridisc.

United States Agents:

East Coast:

Audiotechniques Inc.

142 Hamilton Avenue, Stamford, Conn. 06902
Tel. (203) 359 2312

Contact: Adam Howell.

West Coast:

Studio Maintenance Service

2444 Wilshire Blvd., Suite 214, Santa Monica
Ca. 90403

Tel. (213) 990 5855

Contact: David Michaels

TRIAD

WW — 100 FOR FURTHER DETAILS

The Finest —

The 'S K.A.'" Plastic Keyboard was developed by Kimber Allen
Ltd in co-operation with a Swedish company and the
manufacturers state that in their opinion it is the finest moulded
plastic keyboard made and is not to be confused with cheaper
keyboards available.

The keys are moulded in Acrylic plastic, a material chosen for its
hard wearing properties and ideal feel to the touch. They are
moulded 1n two parts, the key face, which has to be perfect in
appearance and finish, and the action, which has to be strong and
carry the mechanism. The strong section of aluminium extruston
upon which they are mounted is specially designed to take all the
pressures of playing. Springs, felts, and contact actuators are
supplied ready-fitted

The contact assemblies are constructed of laminated bakelite, thus
giving smooth slot walls and completely free movement of the
gold-clad contact wires. Types available as follows (Contact pairs
normally open)

GJ—SPCO: 24p each GE—4 pairs
GB—2 pairs: 27p each GH-5 pairs

We also stock kits and PCBs for the P E. Synthesiser, P.E Joanna
(electronic piano), P.E. Minisonic, and other sound synthesising
and modifying projects published in Practical Electronics. Send
SAE for full list (Overseas send 40p)

PHONOSONICS

DEPT. WW73, 22 HIGH STREET
SIDCUP, KENT DA14 6EH

. §— ‘
45p each /‘t;% =
57p each
GC—3 pairs: 36p each 4PS—SPCO&3prs: 53p ea

U.K. POST & HANDLING:
Keyhoards: £1.50 each
Contacts: 49 Note C-C Keyboard :

Orders under £15.00: 25p £29.50

Orders over £15.00: 50p 61 Note C-C Keyboard :
£34.50

VAT: Add 12 2 % to final total on all U.K. orders
EXPORT ORDERS ARE WELCOME but please see our price
list for Export Postage Rates. N.B. EIRE, CHANNEL ISLES &

B.F.P.O. classify as Export.
MAIL ORDER AND C.W.0. ONLY — SORRY BUT NO CALLERS PLEASE
Prices are correct at time of Press, E. & O.E. Delivery subject to availability

37 Note C-C Keyboard :
£24.85

WW—031 FOR FURTHER DETAILS
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RADFORD HD250

High Definition Stereo Amplifier

ELECTRONICS
INTERNATIONAL

DEMA

ELECTRONIC COMPONENTS DISTRIBUTOR
FOR INDUSTRY AND HOBBYIST

SPECIAL SALE PRICED ITEMS
[ SPECIAL PURCHASE WHILE THEY CasT
MEMORIES
1702 2048
2102 1023

LEDS

My 108
MV 5020
MAN 1

Panel indicator Lamgp 10o0r 3 25
Jumie Red or Ciear 12003
Aed / Seg 270 85

Ba Pr
811 Star Ram

LINEARS CLOCK CHIPS
M301K 200035 : 5 5314 5

LM 555
LM 556

L i MUX 12
Gord 8 - M 51l 5316 4Dign 1224
69 or 3/1.80 5 e TR
CALCULATOR CHIPS

75002 Bart Opp 5001

15005 12 Ogit 4 Func & Me
5725 18 Pin 6 Digst MUX

8 Digit § Func Mem Con

oating Dec Batt Dper

TTL 7400 SERIES
7400 £ 009
7401 0.09
7402 0.10
7403 010
7404

7405 744
7406 |7ns
7407 7447
7408 1448
7409 7450 012 7496
7::“7 7451 012 74100
?,41_—, 745, 0.12 73107
7414 7454 012 7121
7416 7460 0 74122
7417 7470 023 74123 74182
7420 7472 74192
7426 7472 2 74193
7430 7474 5 74194
7432 {7478 4195
;ﬁé 1416 74198

| 7483 141

A new standard "

for sound reproduction in

the home! We believe that no other
amplifier in the world can match the overall

specification of the HD250.

NEW LOW PRICES
£0.11 | 7485
058 7486
048 7489
048 | 7490
060 7491
0.70 7492
0.80 7493
065 7494
0.60 7495

17440
{7441
1442
7443
7444

74155
74156
74157
74158
74160
74162
74163
74164
74165
| 74166
74170
74115
14180
74181

Rated power output: 50 watts av. continuous per channel into any impedance
from 4 to 8 ohms, both channels driven.

Maximum power output: 90 watts av. per channel into 5 ohms.

Distortion, preamplifier: Virtually zero (cannot he identified or measured as it is
below inherent circuit noise.)

Distortion, power amplifier: Typically 0.006% at 25 watts, less than 0.02% at
rated output {Typically 0.01% at 1 Khz)

c,—83dBV measured flat with noise band width 23 Khz (ref
; —88dBV ""A”" weighted (ref. Smv)

Hum and noise:
5mV,

Line —85 dBV measured flat (ref 100v)
—88d BV A’ weighted (ref 100v)

Hear the HD2580 at

SWIFT OF WILMSLOW

Dept. WW, 5 Swan Street. Wilmslow, Cheshire
(Tel: 26213)

Mail Order and Personal Export enquiries: Wilmslow Audio, Swan Works, Bank
Square, Wilmslow (Tel. 29599}

SCHOTTKY
74500 24
74502 29 74508
74803 24 74510
LOW POWER SCHOTTKY
741500 23 741520
741502 23 741832
74LS04 25 741540 74L895
74LS08 27 74Ls42 |7aL8107
74L810 23 741874 7415164

74504 74574

741880
741593

CMOS 4000 SERIES
40004 £ 014
4001 014
4002 014
4006 075
4007 013
3008 065
4004 0.36

4023 £
4024
4025
4027
4028
4030
4035
4042
4049

| 4010
4011
4012

{4013
4014
4015
4016
4020
4021
4022

Now available ZD100 power amplifier and ZD22 pre-amplifier

WW—026 FOR FURTHER DETAILS

SINCLAIR CALCULATORS AND 035

WATCHES

Cambridge Scientific £8.95. Oxford
Scientific £13.30. Mains adaptors
£3.20. Programmable Scientific with free
mains unit £19.95. Grey watch +
bracelet £16.45.

SINCLAIR 1G20

PROJECT 80 AUDIO MODULES

PZ5 £4.95. PZ6 £8.70. 240 £5.75
Project BOSQ £18.95

BI-PAK AUDIO MODULES

S450 tuner £20.95. AL60 £4.60.
PA100 £14.95. MK60 Audio Kit
£31.95. Teak 60 £12.95. Stereo 30
£16.95. SPM80 £3.95. BMT80 £3.62.
PS12 £1.75. T538 £3.15. Send sae for

LINEARS
TOY9 £ 045 | 3401
vV DIP 0.25 | 380 0.80 741
7089 040 | 381 080 747
o1 0.50 | 550 5 748
1099 045 555 5556 (1456
vore 038 556 5558 (1458
949 045 560 LM3B00
ADIP 059 | 562 75450

125 739

tree data 1C20 10W+ 10W stereo amp kit with TO9Y 065 | 565 75451 Vv DIP
SAXON ENTERTAINMENTS printed circuit £4.95. P220 Power supply 110 | 566 75452 v DIP
MODULES for above £3.95. VP20 Control and kg 059 567 75452 v DIP

SA1208 £20.50. SA1204 £14. SAE08 preamp kit £8.55. v OiP 075 | J0& 75491 A ohg

INO0TVLIVD 33H4 HO4 AdN3S

£13. SA604 £12. PM1201/8 €12, ~ I NE 710 | 75492 A phg
PM1202/8 £19. PM1201/4 €12, JC12 AMPLIFIER, ‘7 a~ :013 Z_”‘ ';?038‘, e
PM1202/4 €19. PMB01/8 €£12. 6W IC audio amp “’; 73 o -%'p“"igd
PME01/4 £12. with free data and 1860

JC40 AMPLIFIER ppeqeeu N

New integrated circuit 20W .amplifier DELUXE KIT FOR JC12 Hrry 4 M :H I 140 Dip

chip with pcb and data £4.45.

FERRANTI ZN414

IC radio chip £1.44. Extra parts and pcb
for radio €3.85. Case £1. Send sae for
free leaflet.

Volume and tone controis and ext'a parts
for the pcb. Mono £2.39. Stereo £5.25.
JC12 POWER KIT

Supplies 25V 1Amp £3.85.

JC12 PREAMP KITS

NMEMORIES w/DATA

T1I01 256 Hit Ram M

1103 1024 Bir Ram Moy
7489 (8225 64 Bt Ram TT
82523 Programmatie ROM

sugIphivd 0N FegLes:

SEND FOR FREE CATALOGUE

Type 1 for magnetic pickups. mics and
tuners Mono £1.50. Stereo £3.00. Type

5260 1024 81t Ram Low Power
5261 1024 Bit Ram L Pov.er

BATTERY ELIMINATORS

MILLENIA KITS
5 Transistor highly stabilized power units
Switched 1 to 30V in 0 1V steps Send

2 tor ceramic or crystal pickups. Mono
88p. Stereo £1.76.
SEND SAE FOR FREE LEAFLET

sae for free leaflet 1 Amp kit £12.45. 2
Amp kit £14.95_ Cases £2.95.
RADIO MODELS

S-DECS AND T-DECS *
SDeC £2.24 .

1702A 2048 Bil Pror
2102
LEDS
MV 5020 Jumho Heu
MAN | Red 7 Seg 27

MAN 34 Red Seg 127

1024 Bit Siatus Rar

or Clear £ 015

0 120 [TRANSISTORS

020 2N 22194 TOS5  £042) 2N 417

a4 1097 0

50mA with press-stud battery connec- T-DeC £4.05 MAN 5 Green 7 Seg 270 185 LN 2222 1018 017]2N 4126 TO92 0 11
tors, 9V £3.75. 6V £3.75. 4%,V £3.75. u-DeCA £4.45 7 MAN 6 b 50hd Seg 260/7N 2360 1018 0 11|2N 4401 TO9Z
9V+9V £5.45. 6V+6V £5.45. u-DeCB £7.85 [ ) G0 GYicyy U erinie] € 2N 29054 105 0143) 2N 5275 TO9
4%V +4'%V £5.45. 16 dil IC carriers, kG R ud 280|2n 3227 1018 0371 2N 5226 109
CASSETTE MAINS UNITS with sockets €2.05 ’ e B MIN
7%V with § pin DIN plug 150mA — — — — e A— ORDER New 8
£3.95. BATTERY ELIMINATDR KITS 16% un ordars aver £ 2.00 |

3-WAY MODELS
Switched output and 4-way multi-jack

100mA radio types with press-stud
battery terminais. 4%:V £2.10. 6\ £2.10.

£25
. it

Type 1 3/4%/6V at 100mA £3.20. 9V £2.10. A%V +4%V £2.80. 6V +6V TERMS: PRICES LISTED ARE BRITISH POUNDS & PENCE
B e e £280.9v+9V£2.80. SEND CHEQUE WiTH ORDER. ACCESS CARD,
Swiched | 3/6/71%/9Y 400mA Stani BoRror cassertelitvpe; AV din plug BANKAMERICARD, BARCLAY CARD ACCEPTED.
ized. Stabilized 8-way types: transistor (Card # and expiration date requestec). TERMS
AR CONYERTORS stabiized to qive low hum 3 / 47 / 6 CFFERED TO SCHOOLS & INSTITUTIONS.

Input 12V DC Output 6/7%/9V DC 1
Amp Transns'nr stabilized £5.10. «

PRINTED CIRCUIT KIT

Make your own printed circuits. Contains
etching dish, 100 sq ins of copper ciad
board, 11b ferric chloride, etch resist pen

2/ 9/12 /15 / 18V 100mA mode!
£3.50. 1 Amp model £6.50.
Heavyduty 13.way types: 42 / 6/ 7
8%, 11/ 13/14/17/21/25/28
34/ 42V 1A £4.95 2A £7.95,

Car convertor kit: tnput 12V DC. Output
6/ 7% / 9V DC 1A regulated £1.95.

drill bit and laminate cutter £4.25.

SWANLEY ELECTRONICS
DEPT. WW, PO BOX 68, 32 GOLDSEL ROAD, SWANLEY, KENT BR8 8TQ

Mail order only. We wiil not serve callers under any circumstances. Post 30p on orders under
£2.23. otherwise free Prices include VAT Official orders welcome

master Lharge

under 4

5.00-9.99

POSTAL AND HANDLING CHARGES
SHIPMENT VIA AIR MAIL

99 add 45

add .35

£ 10 and over
No Charge

DEMA ELECTRONICS
P.O. Box 407

INTERNATIONAL
San Ramon, Ca. 94583 USA

Cable DEMAELINTL
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25-100 W rms - -
FROM TAMBA ELECTRONICS
LOW COST QUALITY POWER AMPLIFIER MODULES, - -
POWER SUPPLIES & MIXERS FOR HI-FI, DISCO, P.A.
GROUP & CLUB APPLICATIONS
TAM1000 100 watts rms
into 4 ohms, 65v supply
£9.80 - .
TAMS00 50 watts rms into 4 Distributors for Plessey - Remo
ohms, 45v supply £7.50
TAM250 25 watts rms into 8
ohms, 45v supply £4.75 es Sem| Onductors
20-20,000HZ + 1dB High grade components used Type Price (p)) Type Price (p) | Type Price (p) | Type Price (p)
% SILICON CIRCUITRY th?ougghout eg.pTexas, Mul- Y87 43 | PCF802 52 | AF126 38| Bc214L 15
THROUGHOUT lard, R.C.A., Plessey, etc DY802 43 | PCLB2 54 | AF127 38| BC237 11
High sensitivity (100mV 40K) ECCB2 44 | PCLB4 55 | AF139 33 { BC238 11
)Lﬁ):/v)dlstor“on (typically POWER SUPPLIES: EF80 34 | PCLBS 57 | AF178 69 | BC301 30
. , For one TAM 1000 £9.80 EF183 39 | PCLB6 52 [AF180 69BC303 30
O Btm profite (Tin high x 3% x For one or two EF184 39 | PFL200 65 | AF181 (8327 13
[] Four simple connections TAM 250/500 £7.50 EH90 40 | PL36 63 | AF239 45 | BC328 13
[ Glass fibre PCB (Carr. 50p on supplies) PC86 58 | PLB4 30 | AF240 20(BC337 . 12
PC88 58 | PL504 90 | AL102 £1.40 | o338 13
MODULAR MIXER PRE-AMP £6.50 FC900 30 | PL508 35 |ALI0T €030 |gcsss 13
[] 60 mm slider volume [[1 Modular style anodised alu- PCC89 46 | PL509 £1.35 [ AU107 £1.35| BC547 12
minium facia PCC189 47 | PY88B 43 | AUT10 £1.20 | gcsas 12
O cz:"t'mlf:nge bass & treble ‘:F')%’(‘S & medium sensitivity PCF80 41 | PY500A £1.25 | AUTI3 £1.05 | 8C549 13
[] Built-in supply smoothing [ Form up to 10 channel PCFB6 44| PY800 47 (BC107 10 BCS50 14
systems PCF801 46 BC1078 15 | gcss7 13
[] Operates from mamn supply ] Accepts a wide variety of 3 A BC108 10 |gcsss 12
nputs integ BC109 12 |5cy72 16
ADD 8% VAT TO ALL PRICES Access & Barclaycard accepted ; 8C109C 14 | BD115 39
except TAM 250 & Mixer Modules Write or telephone (01) 684 0098 Type Price (p)| Type Price (p) 1 BC113 15i8p116 59
(127%:%) Callers welcome  COD 60p extra MC1351P 70| TA7072P _ £1.53 [ BC114 15 gp124 7%
TAMBA ELECTRONICS s mety | TETTo— 73 | Bods 173 | ol ——%
(Equv ETTR6016) TA7124P 73 { BC116 174 1BD132 39
Bensham Manor, Road Passage, Bensham Manor Road, Thornton ML 2328 £4.20 TA7141AP £1.40 | BCI16A 25 8__——_0133 a5
Heath, Surrey. SL414A _ £168| TA7171P__£1.65 | BC117 14180135 29
SL415A  £2.20| TA7172P _ £1.65 |BCI118 15 | Bp136 3
SL1310 €154 TA7173p  £2.20 | BC1IS 27 gp137 30
SL 3046 73| TA7176P__ £1.30 [ BCI125 17% 'Bpi38 33
CRYSTAL SL 76544 £1.50 | TAA550 32 | BC1258 18 |gpi3s 37
SN76003N_£235 TAA570  £1.30|BCI126 15 |Bp140 39
CONTROLLED SNT60I3N £143 TAA 6618 .81 |BCI32 15 | fpias 199
SN76013ND_£1.25 | TAA700 £2.5 |BC135 15 | 80160 £1.65
OSCILLATOR SN76023N - £1.43 | TBA120S  £1.14 {BC136 16 Bpi18l 8
SN76023ND_£120| TBA120AS 60 [BC137 20 | BD182 30
TTL COMPATIBLE SN76033N__ £2.15| TBA120SQ £1.00 |BC138 30 | 80183 80
SN76110N  £175( TBA4B0Q  £1.40 |BC139 28 |BD184 £1.10
, SN76226N _£2.20 | TBA5200 _ £2.06 |BC140 32 | BD222 47
AR SN76227N  £1.45 TBAS530Q  £1.30 | BC141 28 | BD225 47
Tyoe AT SN76532N__£1.45 | TBAS40Q__ £2.00 | BC142 20 | BD232 50
S — SN76533N__ £150 | TBAS50Q  £2.56 | BC143 75 | B0233 43
b e SN76544N  £1.70 | TBAS60CQ £2.56 | BC147 8  BD234 49
9““;,;,:. w10 SN76650N £1.15 TBA750Q  £1.43 |BCL47A 11  BD235 39
e Rl SN76660N 60 | TBABOD  £1.10 |BCi48 9 | BD236 53
L s SN76666N 90 | TBA9200  £264 |BC149 10 | BD237 49
TA7050P  £1.13 | Tpageoq  £2.56 |BC153 20 | BD238 55
TA7051P £1.45 | TCA2700  £2.64 | BC154 20 | BOX32 £2 40
TCAB00  t£4.60 |BC1S7 11 | BDY20 80
, BC158 10 | BF115 38
BC159 11 | BF152 20
Semi Conductors BC160 30 | BF158 20
Type Price (p) | Type Price (p) | BC161 33 | BF160 35
AC107 25| AC188 18 | BC171 10 | BF167 74
The XA-TT-1, TTL compatible Quartz Crystal iZE 7 e % | BC172 10 | BF173 %
Oscillator Module is designed for high accuracy AC127 20 | AC193K 36 | BC173 15 | BF178 33
applications such as time bases. clock generators and AC128 15 | AC194K 35|8C178 18 | BF179 - 38
counter timers. All modules have a built in trim AC128K 24 | AD140 65| BC178B 20 | BF180 31
facility and operate over the voltage range 4-12 volts Ac1al 24 | AD142 62 | BC179 22 | BF181 35
DC, standard range is 4 to 15 MHz, supply current AC141K 28 | AD143 65 | BC182 i; | BF182 30
10mA max at 5 volts. Temperature coefficient less AClsz 18 %%1691____% ggizit = :g:}gi :g
° AC142 31
than 0.5 ppm/°C. Fan out of 10 standard TTL loads. o 38 | AD16172PR E1.00 | BC184 12 | BF185 30
ACI54 18  AD162 38| BCI86 25 | BF186 26
E®AA (EUROPE) ELECTRONICS LTD ot s | iFite —z | 5o1e7 2% [BF194 3
AC1S6 28 | AF1IS 22| BC204 14 | BF195 8
GRAPHIC HOUSE A6 | AFlle 22| BCa2I2 11 | BF196 10
PANGBOURNE, BERKS ACI76K 34 | AFII7 20 | BC212L 11  BF197 11
ACiz7 70 | AFil8 52 | BC213 IT | BF198 23
Telephone 07357 4611 ACISTK 37 | AF124 38 | BC213L 11 | BF199 25
Telex 847544 AFizs 27| BC214 13 | BF200 28
WW—091 FOR FURTHER DETAILS
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-Siemens - AEG.Telefunken-Teleng and Toshiba Components

Semi Conductors

EHT Multipliers

Type Price (p) | Type Price (p) Type g;u.e.r —
:»523 ;g 33382 §:§; Thorn 950 MK 11 1400 D101P _ £2.07
BF240 17 | BU208 £220 | Thorm 1500 3 stick D102y £1.98
BF241 17 | BU208702 £2.75 | Yhorn 1500 5 stick 01036  £2.17
BF257 28 | BUY69B £2.50 T:;)fnplsgo Stick D104E £0.35
., Philips Mono 0105C

e L
BF336 37 | MIE380 a5 | Rank 2 718 DIOBA  ¢1.54
8F337 35 | MIES20 34 | Thorn 3000/3500  DI07]  ¢534
BF338 34 | 2N696 35 | Ihorn 8000 D108H ¢} 93
BF355 50 | 2N706 15 | Ihorn 8500 DIOSF  £4.14
BFa57 37 | 2N3053 20 | Thorn 9000 DIIOY  £6.50
BF458 37 | 2N3054 5 | Decca Doubler DI11G  £2.74
BF459 38 | 2N3055 55 | Decca 30 Series D112E  £4.96
BFT42 35 | 2N3702 12 | Oecca 80 Series D113C €530
BFT43 35 | 2N3703 12 | G.E.C. Hybrid G114A  £4.96
BFX29 29 | 2N3704 10 | G.E.C. Solid State 0115) ~ £5.30
BFX84 29 { 2N3705 10 | T _CvC 15 DI16H  £4.96
BFX85 30 | 2N3706 10 (iTT €VC 20 DII7F  £530
BFX86 28 | 2N3819 38 | Philips G8 DI118D  £4.96
BFX88 s ( 2N5296 40 | Philips 550 D119B  £496
BFYS50 19 | 2N5496 53 | Pye 691,693 DI20E  £3.66
BFYS1 19 | OC71 29 | Pye 731 0121C €492
BFY52 20 | 0C72 29 | Rank A823 D122A  £4.96
BFYS0 £1.10 | R20088B £1.90 | Korting D125F  £4.96
BR100 32 | R2010B __ £1.90 | Telpro/Carnival/ D126D
BR101 38 | RCA16334 80 Hamilton/ Steepletone £5.35
BRC4443 80 # RCA16335 80
BRY3S g5l New Mono Tubes (110)
:?Igé 1 ;g 28050 [ Klga‘go screen Typ_e Equlvalent Price
o — L0 | e ——=—22 | 12" Toshiba  TMT 31/101
BYI08  £150  TIP3IA 52 E2117A  A31/250W £17.75
BT116 £1.25 | TIP32A BE | e o s
BU105/02 £1.60  TIP4lA 60 Ma528 F2p: TMT 387101 17165
BU108 £1.80 | TIP42A 75 | oy

‘YISQI 27 | 207 ASD-120WR CME 2013 £15.50
gt,’;f,ﬁ g':g | 24" A61-120WR CME 2413  £17.30

New Colour Tubes (90)

Screen Type Equivalent Price
Type Price {p) | Type Price (p) | 19" A49-191X, A49-192 and
BA115 9 | 0AS0 6 A49-120X £57.70
BA145 16 |0A91 7 | 20" A51:110X £66.95
BA148 16 | 0A9S 5y | 227 AS6/120X £69 90
BA154/201 12 | 0A202 8 . .
BA155 15 | IN914 g Aerial Accessories
BAX13 6 | IN4001 4 | Type Price
BAX16 6 | IN4002 5 | Coax Plugs each 10.5p
BY126 11 | IN4003 5 | Standard Superverters each £13.50
BY127 10 |iN4004 5 | Superverters with variable
BY199 25 | IN40O5 5 gain each £15.95
BY206 17 [ IN4QO6 6 | Superverters with variable
BYX10 ~ 14 [IN4007 6 | _rain and frequency each £17.45
ordT 8 | 1N4148 a | Broad Band Amplifier
. DY7331 each £16.50

o ' ® All Teleng products available @
% 20p or less. Minimum 5 items through C.P.C

‘Good people to deal with’

cpC,

Dept. EET

DISTRIBUTORS

Contact your tocal distributor
tor tast local service Regular
calls arranged to meet yout
requirements

SCOTLAND

Elcomatic Ltd.

Kirktonfield Road,
Neilston, Glasgow GT8 3rPL
Tel. 041-881 5825

N.IRELAND

Electronic Sales
(Uister) Limited,
465 Antnim Road
Belfast BT15 28J

Tel Beifast {0232) 772611

LANCASHIRE

Moorside Electrical Co.,
70 Moorside Avenue,
Smithills

Bolton. Tel. 0204 40918

WEST YORKSHIRE

Briden Components
Brearton Street
Manningham Lane
Bradford

Tel. 0274-29375

M'SIDE.CHESHIRE SALOP

Scientific Instrument
Distributor Services

29h Beam Street

Nantwich, Cheshire

Tel: Nantwich (0270) 626853

Swansea Aerial Co. Ltd.,
Siloh Road,

Landore,

Swansea SA1 2NT

Tel. Swansea 50393/54836

WEST MIDLANDS

Geetavision

85 Far Gosford Street
Coventry

Tel. Coventry 56476-503598

GCOMBINED PREGISION
COMPONENTS LTD.

194-200 NORTH ROAD, PRESTON,
Phone: Preston (STO 0772) 55034. Telex 677122

WORLD WIDE EXPORT SERVICE ask for ROBIN PRATT New pnce list 11276

WW—021 FOR FURTHER DETAILS

EAST MIDLANDS

Belvoir TV & Audio
Components,

66 Miil St., Meiton Mowbray,
Leicestershire LE13 1AZ

Tel. 0664 5666

CAMBS. BEDS. HERTS.

Cambridge Electronic
Components

236 High Street
Cottenham Cambridge
Tel. 0854 50292

EAST ANGLIA

Norwich Electronic Components
16 Denbigh Road,

Norwich. NR2 3AA

Tel. 0603 28625

S.LONDON &S EAST

Paul Electrical Ltd.,
250/252 Grand Drive,
Raynes Park,
London. SW20

Tel. 01 542 6546

DORSET HANTS, |0 W

Double D. Distributors,
16 Highfield Road,
Bournemouth BH9 2SG
Tel. 0202 519562

SOUTH WEST

D. B. Components,

1 Devenshire Street,
Greenbank, Plymouth, Devon
Tel. (0752) 24369

*PRICE

Highly competitive

*QUALITY

Leading manufacturers

*RELIABILITY

Fast efficient service

LANCASHIRE, ENGLAND
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30x30 WATT AMPLIFIER KIT

Specially designed by RT-VC for the experienced constructor, this kit
comes complete in every detail. Same facilities as Viscount IV amplifier.
Chassis is ready punched; drilled and formed Cabinet is finished in teak
veneer. Black fascia and easy-to-handle aluminium knobs. ¢ 00
Output 30+ 30 watts rms, 60+ 60 peak. 29
+p&pE210

STEREOQ CASSETTE DECK KIT

Again, this kit is specially designed for the experienced

_ ~ constructor —for mounting into his own cabinet. Features

'”’ include solenoid-assisted AUTO-STOP, ¢ 50
v 3-digit counter, record/replay PCboard 32
mains transformer and input and s p&p

output controls. ACBIAS AND ERASE  £1 50

DELUXE ACCESSORY KIT o
- - s, "3

Compnses of a matched pair of dynamic mics.

and two replacement slider level controls. P& P + p&p

FREE WHEN PURCHASED TOGETHER. £1.00

-

13

F;}NTASTIC SAVING
- sinciEir

1.C 20, 20 WATTS

~ STEREQ AMPLIFIER KIT
WITH PZ 20 POWER UNIT

A build- t-yourself stereo power
amplifier with latest integrated
circuitry. 10W RMS per channel
output, full short-circuit and
overheat protection. ¢ A Q5 paice
Complete with “p&prit
PZ20 Power Supply LIST £14-50

'DIY SPEAKERKITS 2020 WATT STEREO AMPLIFIER

EASY-TO-BUILD
WITH ENCLOSURE *

Specially designed by

RT-VC for cost-conscious

hi-fi enthusiasts, these

kits incorporate two teak-

simulate enclosures,

twoEMI13"x 8"

(approx.) woofers, two

tweeters and a pair of matching cross-
overs. Easily constructed, using afew basic
tools. Supplied complete with an easy-to-
follow circuit diagram, and crossover
components. Input 15 watts

ms. 30 watts peak, each unn.£2550
Cabinet size 20" x11"x9'%"  PER PAIR
{(approx). p&pE550

‘COMPACT FOR TOP VALUE

How about this for incredible booksheff

rotary controls and pushbuttons, red

and auxiliary Rear panei features two
DU
SYSTEM 1B For onty £80. you get
the 20+20 watt Viscount IV amplifier,
a pair of our 12-watt-rms Duo Type
Ib matched speakers; a BSR MP 60
type deck complete with magnetic

cartidge, de luxe plinth ¢ 00
and cover. 80

| 22990

pa&pL210

, Superb Viscount IV unit in teak-finished cabinet. Silver fascia with aluminium

mains indicator and stereo jack

socket. Function switch for mic. magnetic and crystal pick-ups, tape, tuner,

mains outlets, DIN speaker and input

sockets, plus fuse. 20 ~ 20 watts rms, 40 + 40 watts peak.

SYSTEM 2 Comprising our 20+ 20
watt Viscount IV amplifier: a pair of
our large Duo Type Il matching
speakers which handle 20 wattsrms
each.and a BSR MP 60 type deck
with magnetic cartridge, € 200
de luxe plinth and cover.

. val'ue from RT-VC! A palirof high efficiency arnage .;qi? -Gggllanu System 18:2.50. System 2 +5 00 pepre
units for only £7.50 — just what you need
for low-power amplifiers. These infinite SPEAKERS Two models- Duo lib, | TURNTABLE Popular BSR

baffle enclosures come to you read{

~ mitred and professionallg inished. Each
cabinet measures 12" x9”"x 5" (approx.)
deep, and is in wood simulate
Complete with two 8" ¢ 750
{approx.) speakers for max. per parr
power handling of 7 watts. ~ p&p {170
T e e R T R S e syt
15-WATTKITIN £@507A ST
CHASSIS FORM £170
When you are looking for a good
speaker, why not build your own from
this kit. It's the unit which we supply
with the above enclosures. Size 13"x 8"
(approx.)woofer, (EMI) tweeter,
and matching crossover. Power
nandling capacity 15 watts rms.
30 watts peak.
TR ST S T A BN

DECCA 20 WATTS
STEREO SPEAKER

This matching loudspeaker
system is hand-made, as
only Decca know how,  *
built to a specification,
not down to a price.
The kit comprises of two 8"
diametgr approx. base drive
unit, with heavy die cast
chassis laminated cones gy price
¥v&th €3ollecg1 PVC surrounds. per stereo parr
wo 32" diameter approx.
domed tweeters complete 23000
with crossover networks. -+ p & p £4.00

teak veneer, 12 watts rms 24 watts

MP 60 type, complete with magnetic
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35-WATT DISCO AMP

Here's the mono unit you need to start off
with. Gives you a good solid 35 watts rms, 70
watts peak output. Big features include two
disc inputs, both for ceramic cartridges, tape
input and microphone input. Level mixing
controls fitted with integral push-pull switches.
independent bass and treble ;:2 750
controls and master volume. p&pti 50

PORTABLE DISCO CONSOLE
with built-in pre-amplifiers

Here's the big-value portable disco console
from RT-VC! It features a pair of BSR MP 60
type auto-return, single-play professional
series record decks. Plus all the controls and
features you need to give fabulous disco
performances. Simply 25500
connects into your existing

slave or external amplifier. +p&pL6.50

70 &100 WATT DISCO AMPS

Brilliantly styled for easy disco performance!

- Sloping fascia, so that you can use the

controls without fuss or bother. Brushed

- aluminium fascia and rotary controls. Five

smooth-acting.vertically mounted slide controls
— master volume, tape level. mic level, deck
level, PLUS INTER-DECK FADER for perfect
graduated change from record deck No. 1 to
No. 2. or vice versa. Pre-fade level control

peak, 18'2" x 13%" » 71" approx. cartridge, diamond stylus, and (PFL) lets YOU hear next disc | 70 WATT
}:3 PER&F’A‘?“O de luxe plinth before fading it in. VU meter 24900
e and cover. monitors output level 70 watts
Duo Ill, 20 watts ¢ A00 rms, 140 watts peak output. p&p3.00
ms, 40 watts peak, ' 24 All the big features as on the 100 WATT
27" x 13" x 11" " PEPIIE0 70-watt disco amplifier, but 26500
£ 48 ey S with amassive 100 watts rms,
08D £1 50 200 watts peak output power. | p&ptd
- Special otfer 10 personal shoppers only e g BSR n45 SP
"' PYESTEREO GRAM K 5y A8-TRACK 0F£014[
suno® |} CHASSIS el Sagrams ‘CARTRIDGE : E”
Complete ready to install Wave bands L. M, £ 00
Villppsi'EeRrEel;. VH!; Il\r;IS[];U C::Irulsnfnr tuning 3 5 PLAYER MECHAN'SM

volume, balance, bass and treble Power output 7 watts
R.M.S. per channel 14 watts peak :nto 8 ohms. 2 x8 ‘approx
chassis speakers and BSR C141 auto record player deck.

CAR RADIO KIT

. MOTOR
, . TOP10
AWARD

Complete with speaker, baffle and fixing strip The
Tounist IV for the expenenced constructor only.

The Tounist IV has five push buttons, fourmedium band
and one for long wave band. The tuning scale is
iluminated and attractive small aluminium control knobs
are used for manual tuning and volume control.

The modern style fascia has Lee Jesigned to blend with most car
interiors and the finished radio will siot into a standard car radio

aperture. Size approx 7' x 2 Power Supply £ 50
Nominal 12 volts positive or negative earth (altered I
nternally) Power Quptut 4 watts into 4 onms 150

Requires some atten- cL05
tion. Complete with built 6
in pre-amp, A.C. 240V + p&p£1.50

§ )
i

ALLPRICES INC.VAT. ATIZ—;/

Minimum order on

Access and
GOODS NOT DESPATCHED OUTSIDE UK Barclaycards £15
All iterns subject to availability Price correct at
11 77 and subject to change without notice DO NOT SEND CARD

We are unable to show all our products. so please Just write your order

Send stamped addressed envelope for our | giving your credit
fully descnptive catalogue and any further information card number

C

21EHIGH STREET,ACTON,LONDON W3 6NG

323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE ROAD 9.30am-5.30pm. Half day Thurs.
ACTON: Mail Order only. No cailers
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—_ 1 TRANSFORMERS
e l ALL EX-STOCK — SAME-DAY DESPATCH )
yi [ | MAINS ISOLATING VAT8% 12 and/or 24-VOLT
{ PRI 120/240V SEC 120/240V Separatz 12v windings
| l Centre Tapped and Screened Primary 220-240 Volts
i . Amps £
Light on the scene. |, "g;-_ va (W;gs) P:; -
Local lighting just where  / R 149 60 ) 80 05
you want it with Chck's ¢ [ | ;g? 1233 . : 22 ;
ﬁ elegant. adjustable Spotlight : 2 125 550 : 153 3
or snake-arm Reading Lamp 153 350 4
[} 154 500 5
Tidy wi - 155 750 6
a Idy wires. . 156 1000 3
A With Click you can hide all your . B 157 1500 19
leads and wires inside the uprights, | :gg Eey ;3
8 with a neat, snap-in cover strip._~ e e N [ | 116 or 230 sec only —
5 5 VOLT RANGE
8 o & L 50 VOLT RANGE Primary 220210V
g Keeping it steady. = B Primary 220 2407 SEC TAFS 0-° 2-15.20-25-30V
With shel fixed firmly t SEC. TAPS 0-19-25- 33 50V Amps €
g ith shelves fixed firmly to ] Ref. Amps £ 05 2Bz
g the wall, you eliminate floor i ]gg (5) 2-(‘)% 10 2.90
£ 5 20 4.34
vibration problems. = o o ATeq 12 i
- » i A R 2 o
S 3 50 7.74
g Finding a level. ¥ .~ | 107 0 1462 o s
gCl|ck brackets are = B Hg 8 ;g-i? 80 11.73
infinitely adjustable f 3 VoL RANGE Sl —T0I0_—— 1159}
for height so you ! ! ' | Primary 220240V AUTO TRANSFORMERS
@ canalways get your | | SEC TAPS 0.24.30-40.48-60v | Ref. VA (Watts) TAPS e
i shelves level _-Hl i | SErem Bee 113 20 0115210240V 2.01
B : 4] 10 423 64 75 0-115.210.240V 351
[ — ,“:x [ | 20 613 4 150 0-115.210-220-240v 4.98
— 30 9.09 56] |22 03
g S q. e . g = | Wo [Govss &7 500 o
f : 1000 16.51
: 5 1.
3 heiving for hi-fi. i RIS R I
alo  leGh 95 2000 29.22
' We've solved the problems. ] o
189 120 2330 8RS SCREENED MINIATURES rrmary 240V
HIGH VOLTAGE Ref. mA £ PR P
o € Postthis ad with your name and address for I ! MAINS SOLATING 238 200 -0 186
_ A : Pri 200/ 220 or 400/ 440 212 1A 1A -6 -
ﬁ €¥*" a10-page leaflet to Click Shelving Ltd. | o 2 220 e | %13 100 179
8 LowmoorRd, Kirkby in Ashfield, Notts, NG177LH  § 60" 5% so3 56| 207 500 500 o 2.32
L FECRECR TRy Y FE T EY Y ] L 247 1257 1653| 208 1A 1A 0 353
WW—032 FOR FURTHER DETAILS 250 30.26 8RS| 236 200. 200 o 1.79
) 252 50.74 BRS| 214 300 300 0- 2.33
= R 221 700 (DC) 2-0- 2.74
DECS SOLDERLESS 206 1A 1A -20 417
BREADBOARDING 203 500, 500 27 3.62
’m’ *“m"‘mm < S Dec 70 contacts €198 208 1A 1A 27 4.76
£3.36| 5112 500 2.27
I IIISO”S RELAYS '”"%‘JJZS(?°°° £23¢ | "CASED AUTO_TRANSFORMERS
» = VAT B9% P&P 26 : 240V cable input USA 2-pin oulets
purove gosnspeaiciogaald o Tnent: ] p 20VA  £3.78. P&P 80p Ref 113W
best known of all relays with a large vanety of contact 76VA £5.61 P&P 95p Ref AW
arrangernents Kn hroug b he wntld C ! oIV g 2!
P ot e 0 o 10 R At e BRIDGE RECTIFIERS| 150va €733 P&PO5p  Rof 4w
L~ supplied Highest quality at compettive prces with a 45p|  3p0vA £10.81. PRP L1 Ref  66W
¢ - + celery sorvie Quotations by eturn home and 55p| 500VA £12.62. PRPE1 Ref  67W
® " erseas [wn relays Latching Relays and Relays wit & a
. tigh voltage c la(yls nade t unery We are suppliers £26§g 750vA £16.80. P&P £1 Ret 83w
g mountings 1o house B P O Type 3000 Relays and P&P 15p VAT 1 : 1000VA  £21.15.  OA Ref 84w
‘ 4 sssociated companents B P O Ur ccors Reay ses poAL 2000VA  £33.02.  OA Ref  95W
rlector unus B S HIGH QUALITY MODULES VAT 1
LEDEX DC OPERATED SOLENOID OPERATED WAFER SWITCHES 24 poie 11 ww o 5 watt RMS Amplifier €2.65
and 54 Pole On Off Waters botn types £10 each METERS 10 watt RMS Amplifier £2.95
SINGLE EQUIPMENT WIRE P.V.C covered dual colowrs 52 000 metres avalable ata s ecial price £61.09 25 watt RMS Amghher C3A95
ofiE200%oliecied — e Egggz Pre-Amp for 3-5-10w £6.50
- HIGH SPEED COUNTER. 10 counts per second with fous or tive digits. size ] £26.00| PreAmp for 25w £13.87
éln 1" avaiable in the following DC voliages 6. 12, 24. 50 or 100 volts £51'05 Power Suppies for 3-5-10w £€1.20
h €1.75 each £12l00 Power Supphes for 25w £3.00
B.P.0. TYPE 2 UNISELECTOR 10 Bank 5 Pole 50 Way al idging wipers.50 voits £10 ea (USSR) inc steel carry case ?a""':mme' :0’ 52’5‘ Ow o ﬁggg
TUNING FORK for 4550 band releannter speeds 125Hz £3 each Avo Cases and Accessories | e a0 © oot 2 (008 AU e
WE ARE S1OCKISTS OF STUART TURNER MAINS OPERATED WATER PUMPS NO 12 IN STOCK P&P £1 25 VAT 8 P&P T'";r“’:'o”':érsmps wer Suppl 58"
L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE, LONGLEY ROAD, TP P
CROVDON cno 3LH Phone: 01-684 0236. Grams: WILCO cnovoo TDSA:'(V)(')-SCU;E'%&EIR NEW STEREG 30
- <yl - AC DC-10009 V Complete chassis, inc. 7+7w rm.s amps
TN FoR FORTHER DETARLS OCT00mA Res - 150K | Meae, o S ons sane kneks e
. o S veneered cab €3.65. P&P 88p VAT 121
- STEREO F.M. TUNER POWER UNITS
INJECTION AND COMPRESSION MOULDING TO 4 Pre-selected stations gcgf'°5-3~" 84 ‘; 5' !93 9 13"630('1% €4.08
YOUR REQUIREMENTS ALSO INDELIBLE PRINTING Switched AFC tabitised v at 400mA €5.95
Supply 20-35v 90Ma Max 3300.6 75 9vat 300mA plugs direct inte 13A
OF G.R.P. ALUMINIUM AND COATED PANELS. N e e ) o
GLASS FIBRE CASES. D.M.C. OR S.M.C. GREY, BUT TACNETICE oI G & P&P 48p VAT 17
OTHER COLOURS BY ARRANGEMENT. CARTRIDGE CONVERTER ANTEX SOLDERING IRONS
BOX WITH Operating Vollage 20/45v IS, Ezsggéy:r?gw,::fﬁé:fg\g £2.45
ron kit £3.
LS ALONE ADDITION « ONEE T e STRE PRiZp Stand for above £1.13. P&P 25¢. VAT 8
8''x5V2''x5"’ £1 94 £2.71 SARrAROe e PLEASE ADD VAT AFTER P&P
9'"'x4'"'x3" £1 30 £2.07 pllijgligegbigils, VN ELECTROSIL AND SEMICONDUCTOR
R e Wl : (Chassrs ~ 19.231 S70CKISTS AUDIO ACCESSORIES & BARGAIN
9 x‘}, "“1 bo £1.10 £1.96 BSR 128 (Chassis) with G850 paks CALLERS WELCOME (MCN fRI) OR
5"'x3"x1"2 £0.51 cartndge €23.25 SEND STAMP FOR LiST3

4" x4 x 1" £0.54 it I ~ _PRICES CORRECI AT 11 11 /6
Pius VAT and carnage

‘WITH FRONT PANEL, 'Ns,"?,g;é\,?,féé;wTH ALUMINIUM) AND 4 _ Barrie Electronics Ltd- =
TRADE PRICES ON REQUEST ) =
Polythene Bags to your requirement, Dept. DP =
THOMAS WAUGHAN & ASSOGIATES 3THE MINORIES, LONDONEC3N 1B
CLARENCE MILL, BOLLING(TON. NR. IeIACCLESFIELD. CHESHIRE - TELEPHONE' 01-488 3316/8
QEBLUALIAD L 2 NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST, ,
WW—038 FOR FURTHER DETAILS b e )

WW.079 FOR FURTHER DETAILS
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Wireless World Dolby°noise reducer

Trademark of Dolby Laboratories Inc.

We are proud to announce the latest addition to our range of matching high fidelity units.

Featuring:

Typical performance
@ switching for both encoding {low-level h.f. compression) and decoding Neise-reduction: better than 9dB weight-

. . . . d
a switchable f.m. stereo multiplex and bias filter € :

Cl'lppmg level: 16.5dB above Dolby level
provision for decoding Dolby f.m. radio transmissions (as in USA) (Cnggfsrl‘i{)ed at 1% third harmonic

no equipment needed for alignment Harmonic distortion 0.1% at Dolby level

typically 0.05% over most of band,

suitability for both open-reel and cassette tape machines nsing to a maximum of 0.12%.
. . . . . Signal-to-noise ratio. 75dB (20Hz to
check tape switch tor encoded monitoring 1n three-head machines 20kHz, signal at Dolby level) at Monitor
output.
L Dynamic Range > 90dB
The kit includes; ‘

30mV sensitivity.
-—complete set of components for stereo processor

-—regulated power supply components
-—board-mounted DIN sockets and push-button switches
-~fibregiass board designed for minimum wiring

-—solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts

PRICE: £37.90+ VAT

.................................... Price £52.00+ VAT ]
Calibration tapes are available tor open-reel use and for cassette (specify which) . .. .. Price £2.00 + VAT *
Single channel plug-in Dolby@PROCESSOR BOARDS (92 x 87mm) with gold plated contacts are available with all
COMPONENTS . .« o oot et Price £7.20+VAT
Single channel board with selected fet. . . . .. ... .. ... ... ... ... ... L. Price £2.20+ VAT

........................................... Price £1.40+VAT ¥
Selected FET's. 60p each+ VAT, 100p + VAT for two, £1.90+ VAT for four

[ Also available ready built and tested

Gold plated edge connector

Please add VAT 12Vv2% unless marked thus’, then 8% applies o«
We guarantee full after-sales technical and servicing facilities on all our kits, have -

you checked that these services are available from other suppliers?

Please send SAE for complete lists and specifications

Portwood Industrial Estate, Church Gresley,
I N I EG R Ex L I D Burton-on-Trent, Staffs DE11 9PT
]

Burton-on-Trent (0283) 215432 Telex 377106




SOLID MAHOGANY CABINET

A high-quality push-button
FM Varicap Stereo Tuner combined
with a 24W r.m.s. per channel Stereo
Amplifier. P
Brief Spec. Amplifier; Low field Toroidal transformer, Mag. input, Tape In/Qut facullty (for noise reductlon unit, etc),
THD less than 0.1% at 20W into 8 ohms. Power on/off FET transient protection. All sockets, tuses, etc., are PC’
mounted for ease of assembly. Tuner section: uses 3302 FET module requiring no RF alignment, ceramic IF,|
INTERSTATION MUTE,. and phase-locked IC stereo decoder. LED tumng and stereo indicators. Tuning range’
88--104MHz. 30dB mono S/N @ 1.2uV. THD 0.3%. Pre-decoder ‘birdy’ filter.

PRICE: £563.95+ VAT

NELSON-JONES STER EO | NER R

A very high performance tuner
with dual gate MOSFET RF and
Mixer front end, triple gang
varicap tuning, and dual ceramic
filter / dual IC TF amp.

Brief Spec. Tuning range 88—104MHz. 20dB mono

quieting @ 0.75uV. Image rejection — 70dB. IF
rejection—85dB. THD typically 0.4% Mono £29.15+ VAT
IC stabilized PSU and LED tuning indicators. Push-button With ICPL Decoder £33.42+ VAT
tuning and AFC unit. Choice of either mono or stereo with .
a choice of stereo decoders. With Portus-Haywood Decoder
Compare this spec. with tuners costing twice the price £35.95+ VAT
T TR R e . STEREO MODULE TUNER KIT
e Ly A low-cost Stereo Tuner based on the 3302 FET RF

module requiring no alignment. The IF comprises a ceramic
fifter and high-performance IC Variable INTERSTATION MUTE.
Sens. 30dB S/N mono @ 1.2V PLL stereo decoder IC. Pre-decoder ‘birdy’ filter
THD typically 0.3% .
Tuning range 88— 104MHz PRICE: Mono £26.85+ VAT
LED sig. strength and stereo indicator Stereo £29.95+ VAT

S-2020A AMPLIFIER KIT

Developed in our laboratories frem the highly successful
“TEXAN’ design. PC mounting potentiometers,
switches, sockets and fuses are used for ease of
assembly and to minimize wiring

Power ‘on/off’ FET transient protection.

Typ Spec. 24+24W r.m.s. into 8-ohm load at less than 0.1% THD. Mag. PU input S/N 60dB. Radio input S/N
72dB. Headphone output. Tape In/QOut facility (for noise reduction unit, etc.). Toroidal mains transformer.

PRICE: £31.95+ VAT

ALL THE ABOVE KITS ARE SUPPLIED COMPLETE WITH ALL METALWORK, SOCKETS, FUSES,
NUTS AND BOLTS, KNOBS, FRONT PANELS, SOLID MAHOGANY CABINETS AND
COMPREHENSIVE INSTRUCTIONS

BASIC NELSON-JONES TUNER KIT £14.28+VAT  PHASE-LOCKED IC DECODER KIT . . . £4.47 +VAT
BASIC MODULE TUNER KIT (stereo) £16.75+vAT  PUSH-BUTTON UNIT . . £4.50 + VAT

PORTUS-HAYWQOD PHASE-LOCKED STEREO DECODER KIT . = . G2 MEe - - & TR A £8.00+ VAT
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Gm 5T Instrument Y WEST HYDE | Om

All nen e Wadthat b
PRICES 1Tottime P&PD ot VAT
MOD-3 C l
308 7x3 C x 3n
302 7xd.x5 617 E N
303 7a6 af 7.87 F x10x
304 11a3 xb% 7.08 LR L
305 11xa'a5 8.35 H A
306 11x6 vb's 9.9 ~10x
CONTIL TEXTURED L HE B
f ' facturers low cost X PV o 55 7x5x 798~ o c v ¢
i VC aluminium gr 1 a1 patiet 867 8x7x6 9.43 b N
; 975 95517 9.48
‘ 127/ 12877 sz N 3200
1277 snpain ied 8.11 x 3x1
16127 16x7x12 1508 o
191010 19x10410" 2066 | g x10a1
EUF CASES Groy fmc chussis) (S 13 % 3»1 2
Ent Grand’ 3.20 1 n 7xl 1543
Bare Eif 215 U 13 »10x 19.06
Giant Elf 825 +5 a.50 vV 18 » 31 1543
Long EIf 9x4+. 360 W 18 » 7x] 19.06
Jumbo EIf 10%x5%x5%"" | X » 22.39
§.40 Prices correct at 31 Dec. '76
v 9 el MOD-2 CASES A W B ch
1ge 0t vyebrow ca blue textured acryl Front panels normally  {including chass bnsh 10 sizes AL & N
0 up ¢ A 45x 3x B 6.05 Prices as for one price up on
B 45x 7x 65 7.02 ' Mod 2, eg Mod 2A Woodgrain

or Black 15 as Mod 28

ntities Most (G B s at v

West Hyde cases are Y 4 P P&r c

BUY A CASE FROM A SMALL RANGE, YOU GET A CASE—BUY A CASE FROM A BIG RANGE, YOU GET A SOLUTION
Instrument cases

BRIGHTCASE MARK I} SAMOS
3. Fu wk' 18.07151 1 1.24
2213 L1 16.59 -1 al 1.42
+ 19.56 . 1.58
c3 R 18.07 54 . LY 1.78
Rack Bra 2511 2.04
Nt e o x; » 2.39
S/ 125%200x /o0 2 . - .
i MINOS 2.65 Min " 156 bt and wh PVC st A i
51 100x¢ [ 1
x F t gorr Duntng, available ::1 130\1’3:;0 'g; “rE.A\é\v R ICAst R " ! P 2
rack or half width a mbied 1n specal polystyrene pachk for safe postage M2 B 48 | 10x10x |5:75 10 Tix, PC ¢ arg ble to hold up 10 4 PC ds horizont " cose
M Bar 60 1710« 19.95

OVER 400 DIFFERENT
CASES IN STOCK—SIZE BANGE
‘OVER 5000:1IN VOLUME

as Jenuary 77. Please check with us in cass

Send for catalogue

Smait min:ature ABS cases in tough ngd high gio
e o PV I Bu stots for P d viclers bas
PC board: 1 b IO 1 1P’ chips from internal po

DEVELOPMENTS LIMITED
Rysfield Cres, Northwood Nills, Northwood, Middx., HAG INN
Telephone: Northwood 24841/26732/27051
Tolon:"223231 Wost Hyde Nthwd, _

WW —065 FOR FURTHER DETAILS

A. Marshall (London) Ltd Dept: WW
Wd WM 40-42 Cricklewood Broadway, London NW2 3ET
? Tel: 01-452 0161/2 Telex 21492
& 85 West Regent St Glasgow G2 2QD Tel 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272

, 654201/2
Cail in and see us 9-5 30 Mon-Fri 9-5.00 Sat
Trade and export enquiries welcome. Please enquire for types not listed
NEW 168 PAGE CATALOGUE WITH 500 NEW LINES 55p

post paid (40p to callers)

POPULAR SEMICONDUCTORS (A very small selection from

OuIFANG E\COVERS aNERIAN00 Hems  HelaygESHEE|Ection our vast stocks, please enquire about devices not listed.)

in Britain. Top 200 ICs, TTL, CMOS & Linears

/696  0.35 | 2N3053 030 | 2N 0.20 0.37 013 | ™ 0.85
N 0.30 | 7N3054 0.60 | 2N4060 0.20 0.44 | BC) 0.27 | MPFI11 035
1.25 | NES56 1.60 | TCAZ80A 1.30 | THYRISTORS N 0.62 | 2N3055 0.70 [ ?N4 0.17 0.37 012 {m 0.35
1.45 | NESE 2.30 CAZ904 313 | Plastic 2NGO9 0.55 N339 0.25 IN 0.18 | Al 0.35 011 | M 0.60
0.80 | NE566 1.85 | 1CA420A 1.84 | 5A 100V 0.35 N 024 [N 0.25 | 2N4 0.17 050 0.11 A 045
1.05 | NESB7 2.15 | 1CA730  3.22 | 5A 200V 0.40 N 012 | 2n33914 0.25 | 2N 0.20 0.49 0.50 0.95
1.00 | 545560 1.32 A740 2.76 | 5A 400V 0.49 N7 0.21 | 2N33 016 c 065 056 | B 0.50 0.65
1.00 AS5 70 3.91 | TCA750 2.30 | 84 100V 0.43 2N718  0.27 339 0.15 | 2N492 0.50 p4ao0 0.12 0.85
0.75 | 5042F 30A 1.00 | TCA760 1.38 | 8a 200V 0.49 IN71BA  0.50 01§ | 2N4927 055 K 0.60 0.12 0.40
0.65 | 76001N 1.57 | 7AA9308 1.05 | TCAB00 3.13 |Ra 400V 0.62 NG14 0.35 0.88 | INAC 0.70 | AC187K 055 69 0.12
045 | 76003N 2.66 | TADIO0 1.95 | UAAT70 2.00 | gpnce ING1E  0.30 0.64 | 2N6101  0.70 1 0.55 ( BC17 0.16 -
060 [ 76008K 2.50 | TBA120 0.65 [ UAATE0 2.00 | preririene NOTE 038 0.85 | 2N5 0.90 0.85 | BC17 0.14 | 208 Miniature
0.60 | 76013N  1.70 | 1BA200  1.50 | CDAOUC 0.20 [ onc 0.30 N929  0.25 135 | 2N 035 0.85 a12 | Toggtes
0.86 [ 76013ND 1.57 | TBA500 2.21 | CD4001 0.20 ot NG 0.28 016 0.40 055 0.20 0.60
0.75 | 760:8¢ 2.50 | TBAS00Q 230 | CD4002 0.20 |0 St N113T 0.60 0.16 | 2N 040 9 078 0.20 085
0.65 [ 760238 1.70 [ 1BABIO  2.21 [ cDa00B 1.10 | (o 020 N1 0.60 020 96 040 | AF124  0.65 0.23
0.50 | 76023N0 1.57 | TBA5100 230 | CD4007 0.20 | yne 050 N1613  0.35 017 | "N5298 040 | afi 0.65 | B 0.11 0.80
0.40 | 76033N 2.55 | 18A520 2.21 | CD4008 097 | o %y gey ON1711 0.37 0.16 | 2N5347 0.5 065 | BC 01t
0.90 | 76110N 1.46 | TBA520Q 2.30 { CD4A009 0.57 0.48 N1893 0.30 0.15 | 2N544 0.15 065 0.12 B
0.50 15N 1.87 | TBAS3D 1.98 04010  0.57 110 IN2102  0.60 0.185 | 2N5 019 0.69 0.14 | Potentiometers
0.90 | 76116N 2.06 | TBAS30Q 207 | CD40TI  0.20 oS 2 033 | oN 016 | IN5457 0.22 0.70 0.12 N
M 1.76 3IN 130 | TBAS40 2.2 | CDa012 0.20 | jonode (2 \2218A 0.37 | 2N 0.18 | 2N5:58 0.33 074 0.11
LM3 1.92 | 70226N  1.94 | TBAS30Q 2.30 | CD4013  0.57 i N2219 .30 | 2N 016 | 2N 0.29 4 098 |8 0.14
m 1.75 IN 181 AS 313 1014 1.01 | OPTO-ELEC- 22194 0.32 | 2N 018 3. 0.34 0.80 014
Yk 0.85 | /6228N 1.75 3.22 { CD4 1.01 | TRONICS 2 03s | N 0.16 | 2N53486  0.38 0.85 0.16
M 1.40 6530N 0.91 3.22 | DA 056 | LEDs N 0.22 N3 ' 018 0.53 0.15 3 0.16 25p
M7 0.70 653N 1.50 1.29 o) 1.0t d 0.18 N 026 N7 2.30 N 065 0.15 4 0.17 . 75p
M 0.76 | 765338 1.30 1.38 | 0.20 N 2 0.25 N3714 245 N 0.42 0.15 0.14
[V 1.60 6544N  1.44 2.50 | SOCKETS 0.25 N2222A 0.25 N3715 2.55 NE? 0.42 017 | B 012 5Sp
M 0.68 [ 76545N 2.08 1.80 {8 ¥ 0.45 | 5mm Gio 0.26 IN2368  0.25 | 2N3716 2.80 | 2N 0.33 019 015
M 175 16N 1.44 152 | 14 0.16 vel 0.25 )N2369 0.25 | 2N3771 1.85 | 2N6 0.41 0.19 0.15 asp
. 1.47 550N 0.41 | T8 161 [ 16 Pn 018 |5mm el 0.26 IN21694 0.25 | N3 2.00 | 2N 0.43 0.22 2 0.22
M3I20N 3.00 | MCH 1.85 N 0.65 230 0.30 , 2N7646 0.75 | 2N 2.90 6 045 0.16 017 75p
M37IN 2.25 |MC1306 1.00 | 76570N 2.08 | TBA750 1.98 0.35 | SC/MP N2904  0.36 | 2N3789 2.90 | ¢ 0.45 0.45 018
(M372N 295 | MC1310 1.91 | 76620N 1.10 | TBA7500 2.07 | 28 0.45 | ko Kit 68.61 IN2904A 0.37 | 2N3790  3.10 048 0.30 051
M373N 226 [MCi1312 1.98 [ 76650N 1.10 | TBABOO 1.20 |40 0.55 | KEYBOARD IN2905  0.37 | : 3.10 1.20 4 015 0.37
VMA74N 2.25 | MC13 154 | 76A60N  0.60 | TBABIO 1.16 | TRIACS KIT  £65.84 IN29054 0.28 | 2N 0.20 058 0.15 0.40
LM377N 1.75 | M 0.92 | 7,666N 0.92 20 1.03 | Plastic 414 IN2906  0.28 | 2N 0.36 | 404 0.45 019 0.40
M378N 225 |MC) 0.75 | TAA310A 1.50 | TRA920 1.79 |44 400v 0.70 2,90 IN2906A 0.25 | IN3820 0.38 108 0.65 it 0.40 042 v
V3795 3.95 |MC) 1.20 | 1AA320A 118 | TBA920Q 2.99 | 6A 400V 0.75 21112 414 )N2907 0.21 | on3823 0.75 | 40 0.65 0.45 0.30 "
M380 8 0.90 |mC1 097 | rAA3504 2.48 | TBAS4D 1.62 | BA 400V 0.80 a1a ON2907A 0.22 | oN3904 021 | @ 0.65 030 . 038
(M38ON 0.98 |MC1357 1.46 [7AA521 1.00 A160C 1.85 | 10A 400V 0.90 | 2513 8.00 N2924 015 | 2N3906 0.22 | 4041 2.85 a 0.30 0.45
LM381A 245 | mC1458 0.91 | TAAS2 1.90 A160B 1.61 | 17A 400V 1.10 | MM5204 32.30 IN2926 0.2 N4036 0.67 | - 0.86 0.12 1.50
{M38IN 1.60 |NES55 0.63 | TAASS0 0.60 A2 225 | 164 400V 1.60 | MM5214 26.95 019 0.85 | 2N 055 0.73 45 012 020 |
SEND FOR OUR NEW 168 PAGE CATALOGUE WITH 500
NEW LINES Prices correct at 10 January, 1977, but please add V.A.T. Post & Packing 30p

55p post paid or 40p to callers
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ORGHARD WORKS, GHURCH LANE, WALLINGTON, SURREY SM6 7NF
MAIL ORDER DIVISION OF SEMICONDUCTOR SUPPLIES (CROYDON) LTD,
. . H t
For Semiconductors Capacitors Resistors I/C Sockets L.ED!s and
Hi-Fi Accessories
3 i 70 74162 1961 74298 741122 16 745158 349
Cioon i 100y : 1520 13 i i foxsd 90 7R3 1 74356 17 740123 3 74518 i 70
4001 2 4052 95 4521 Z 60 7403 82 74164 1t d 73366 1az 741183 s (s 745165 <
4002 20 4522 200 7416 38 7495 82 74367 142 741154 428 745168 b 31
4006 190 4053 45 4526 200 7417 38 7196 a0 74168 170 74368 142 ) .
4007 20 4054 130 4527 15% 7420 21 7497 167 74166 188 74390 196 741157 1R5 745169 3
4008 108 4055 150 74100 183 74167 340 740164 423 145174 671
4009 80 4056 150 4528 118 7421 36 74104 6% ;Zw‘;g Z)i;(s) ;2333 3 172 Zjﬂgg 52‘3 {jg:;? ‘57: 83
4010 80 4057 3000 7422 22 14105 6 E 7
4011 20 4059 550 4529 165 74107 a8 74173 179 741193 381 745182 403
1012 20 4060 130 1530 90 7423 35 74109 86 74174 194 Low power 7asigg 317
2531 165 142% 34 74175 130 74100 SERIES SCHOTTKY TTL 745189 2 72
4013 56 4061 20 00 4532 132 7428 55 74110 57 74176 135 m ;jﬁ};’:‘, :’3;
e e et dm o gm o i & hn 1% Twm o oas o @ e oo
406 13 4536 400 7428 50 74116 2 t 5 S :
4015 100 453@ 120 7430 21 74118 156 74178 1 60 74103 16 71503 6/
4016 56 4066 65 4541 156 7432 36 47119 207 74179 160 /4104 51 74504 80 745206 8 60
a017 100 4067 400 4543 200 7433 a2 74120 114 74180 135 74005 a9 74505 u(; ;i;ﬂ?; :;g
4018 140 4068 25 7437 42 74121 a7 74181 4 60 74L08 a6 74508 6 4526
R I B B S - T S-SR B A
4020 N 1 4553 4| 41 L
4021 100 1072 26 1554 160 7440 2 74125 80 74185A 185 74011 4? 7:2:; g; zjg;gé 22 (3)(;
1022 100 4073 26 1555 90 7441 98 74186 900 74020 46 5
4075 26 4556 90 7442 54 74126 80 74188 158 745287 533
4023 20 4076 140 4557 450 7443 180 /3128 83 74189 334 4126 64 74520 67 745288 312
4024 80 4077 27 45hH8 120 7444 80 74130 120 74L30 a6 74522 b/ 745289 272
2025 20 4559 400 445 1 80 74131 92 74196 210 14132 on 74530 67
4026 190 4078 27 4560 205 7448 180 74132 83 74191 210 14043 391 14532 87 ;:llsm} 5 gg
1027 60 4081 20 1561 70 7447 T 20 74136 92 74192 210 74142 391 74837 100 Si8/ b
4028 90 4082 26 7348 180 74136 68 74193 210 74146 108 74518 100
4029 130 4085 80 4562 540 7450 21 74137 92 74194 186 74147 362 74540 67
4030 65 4086 80 1566 160 74138 100 74195 165 74151 46 74851 67
4031 240 4093 86 4572 30 7453 21 74139 72 74196 17 74154 46 73564 L
4032 100 4094 200 4580 8 00 7454 21 7413; ; Z; 74155 46 74565 67
4095 115 1581 410 7460 21 741
4033 1 60 4097 400 4582 160 7470 48 ;3}3; 5 5‘9? 74199 3N 471 104 14574 134
4034 500 4098 200 4583 82 7472 36 ! 73172 65 74585 53/
4035 190 7473 16 s 2gis 74200 1400 74173 93 74586 167
4036 250 4099 2 00 7400 SERIES TTL 7473 N ;jlj‘; f ‘7; 74221 155 74174 78
4037 110 4501 20 7475 60 N 74236 233 7475 152 745112 147
4038 110 4502 90 7400 20 7476 48 Y1148 H 1? 74247 194 74178 103 745133 147
4039 250 4506 55 7401 21 7480 64 74348~ 233 74085 305 745111 147
4040 112 4507 60 7402 21 7‘”50 250 74249 233 74186 84 745132 2135
4041 95 1508 300 7403 21 7481 100 ;::5’; g(‘) 74251 121 780 237 745133 67
4042 95 3510 140 7404 23 7482 KL e 74265 67, 74191 246 745134 80
4511 165 7405 23 7483 100 74278 175 745135 200
4043 100 4512 145 7406 60 7484 120 74184 > 00 74279 124 73193 237
4044 100 4514 305 7407 60 7485 130 74155 9 745138 403
1045 150 7408 32 7486 40 74156 g5 74283 186 74185 235 748133 403
1046 130 4514 308 7409 32 7489 330 74157 86 1196 246 48140 110
4047 100 4516 140 7490 B0 74158 2 64 74284 825 1198 235 745151 403
1048 65 a7 380 7410 23 7491 96 74160 110 74290 134 4099 235 745153 382
1049 58 4518 115 7411 40 7492 50 74161 110 74293 V34 a0120 87 745157 349
Items marked thus t carry figher 1ate of V A T otherwise B % Please send SAE for new issue 3 caralogue ALL PRICES EXCLUDE VAT
-
LYNX ELECTRONICS (LONDON) LTD DIGITAL DISPLAYS & LEDs
L I 8 g p
. DL704 99, DL728 £1.85 2 RED LED ONLY 13
DL707 99p gL;“ £1.80 ?LREEOES;\‘ zg,,
AC126  0.15 BC301 0.32 eTile 100 nEelA 0.68 R Cs CRY (R R
AC127 0.18 8C323 0.60 BU10S .80° TIP42A )
AC128 0.13 BC327 0.18° BU105/02 1.90° IN2069  0.14
AC128K  0.25 BC328 018 BU126 1.60° IN2070  0.18 LM309K erocKicries]MCRSOCKETS ITT Branded T0-18
AC141 0.18 BC337 0.17° B8Y206 015 INADOT  0.04 ARSI Teansistors
AC141K  0.28 BC338 0.7 BY207 0.2c" IN4002  0.05° SPECIAL 14103 5V BP0 016 | 1 peynn e Vo Hion
. £4.25 14.P. ype o ¢l
AC142 0.18 BCY70 012 BYX36-— IND03  0.08° €125 e Pn 016 Gan Swmlar 10 BC107-8.9
AC142K  0.28 8CY71 0.18 300 012 IN4Q03  0.07" OFFERS RED LEO 595 1GPn 018 5PCS 035
AC176 0.16 BCY72 0.12 600 0.15° IN4OOS .08 TiL 209 10p e 24P 045 Bkt o
AC176K  0.25 BD115 0.55 900 0.18° INA006  0.09° 158 40pin 080 100 PCS 3 50
AC187 0.18 80131 0.36 1200 0.21° INAGO7  0.10°
ACI187K 0.25 BD132 0.40 BYX38 — 2N696 0.14
aC188 018 BD135 038 ggg 0.50 2N697 0.2
AC18BK  0.25 80136 0.39 0.56 2N706 0.10 _
AD140 0.50 BO137  10.40 900  0.80 2N929 0.14 TRIACS (PLASTIC TO—220 PKGE ISOLATED TAB)
AD142 0.50 80138 0.48 1200 0.65 2N930 0.14 SES 6 5A 85A 10A 15A
AD143 0.46 BD139 0.58 87X61 Series 2N1131 0.15 (8) (b) (a) {b) (a) (b) (8} (b) (@) (b)
AD149 0.45 80181 0.86 Zeners 0.20 2N1132  0.16 100V 0.60 0.60 0.76 0.70 0.78 0.78 0.83 0.83 1.01 101
AD161 0.35 80182 0.92 BZX83 or . 2N1304 045 200V 084 0.84 0.75 0.7% 0.87 0.87 087 0.87 117 117
AD162 0.35 80183 0.97 B2X88 Series 2N1305  0.40 400V 0.27 0.78 0.80 0.83 0.97. 1.01 113 1.9 1.70 174
AL102 0.95 8D232 0.80" Zeners 0.11 2N1711 0.8 600V 0.98 0.99 0.87 1.01 121 1.2 142 1.50 291 237
AL103 0.93 80233 048 C106A 0.40 282102 0.44
AF114 0.20 BD237 0.55° C1068 0.45 2N2369 0.14 N B Tnacs without internal inigger diac are priced under column (a} Triacs with internal ingger diac
AF115 0.20 80238 0.60° C1060 0.50 2N2369A 0.14 are priced under column (b} When ordering please indicate clearly the type required
AF116 0.20 BD184 1.20 C106F 0.35 2N2484  0.18
aF117 0.20 BDY20 0.80 CRS105 025 2N2646  0.50
AF118 . CRS110 025 2N2905 0.18
AF139 g.;: gg:ég (:'.:g CRS120 038 2~§905A 0.22 TTL 74 SERIES PLASTIC
ahas9 SEH BDY61 1.65 (S S OR 0,40 2 ZCH 010 7400 016 7420 016 7447 081 7483 1.2 74119 1.92 74163 1.2
BC107 0.14 BOY62 CRS160 0.8 2N29260 0.09 0
- ions -0%, 7401 0.16 7422  0.38 7448  0.81 7484 0.85 74121 034 74164 093
S b BDv93  2.82 CRS305 034 PRl ) 7402 016 7423 040 7450 085 7485 126 47122 0.47 74165  0.93
ecio i BDYV94  2.14 CRS3I 10 0.48 ehieklad LB 7403 016 7475 030 7451  0.16 7496  0.32 74123 040 7416/ 3.70
FRarees e BOY9S 214 S Herre e 7404 ©0.18 7427 048 7453 048 7489 2,92 741265 079 74174  1.06
LRl BOY3E  4.63 CRS340  0.80 7405 018 7428 053 7454  0.18 7490 045 74141 075 74175 0.94
BC117 0.19 80Y97 3.93 CRS360 0.85 2N3055  0.50 24 >
) 06 0.5 7430  0.16 7460  0.18 /49! 0.68 74145 074 74176  0.86
BC125 0.18 80Y98 3.56 MJ4BO  0.80 2N3340  0.56
3 7407 0.8 7432 037 7470 032 7492 087 74160 1.20 74180 1.23
BC126 0.20 BF178 028 MJ481 1.05 2N3442 120 ¢
7408 0.18 74133 0.49 7472 0.26 7493 045 74151 0.77 74181 3.20
BC141 0.28 BF179 0.30 MJAS0  0.90 2N3526 i
. 740¢ 0.18 7437 0.3s 7473 0.30 7494 0.85 74153 1.09 74190 1.33
8C142 0.23 BF194 0.10 MJI491 118 2N3570 i 740 0416 7438 038 7474 032 7495 06y sa1s4 182  saien
8C143 0.23 BF195 0.10° MJE3L0  0.40° 2N3702  0.10° ' : : - : 3l 133
) A 7412 025 7440 0.16 7475  0.47 7496 078 74155 132 73192 138
BC144 0.30 BF 196 0.12 MJE37]  0.80 2N3703 010
. " " 7413 0.25 744 0.76 7476 0.36 7497 4.32 74157 0.78 74193 1.39
BC147 0.09 BF197 0.12 MJES20  0.45 2N3704 010 e
. A < 7414 0.72 7447 0.65 7480 0.55 74100 1.185 74160 1.20 74196 1.64
BC148 0.09 BF224J  0.18 MJES21 0.6 2N3705 :
. " 7416 0.43 7145 1.50 7484 1.26 74107 0.35 74161 1.20 74197 0.81
8C149 0.09° BF244 0.17 0AS 0.50 2N3706 -
ra17 0.43 7448 2.56 74 741 74162 1
BC152  0.28° BF257 0.30° 0A90 0.08 2N3707 82 075 AL 200 74198 274
BC153 0.18° 8F258 0.35 0A91 0.08 IN3714 74198 2.74
BC1S7 0.09" BF337 0.32 oca1 0.15 2N3795
BC158 0.09° BFWED  0.17* ocas 0.32 2N3716 = .—' T
BC159  0.09° BFX29 0.26 0Cas 0.32 2N3773 -3 Transistor mounting kits Fuly  Tested  but
8C160 0.32 BFX30 0.30 ac10 0.30 2N3772 LINEAR ICs l 0 ws for 65 9 inmarked TO3  NPN
BC161 0.38 BFX84 0.23 oc71 0.35 IN3773 !1s for 85p Power Transistors Sim
BC1688B  0.09° BFX85 0.25 0c72 0.22 2N3819 M307 S A « lar 10 2N3055 ¢
BC182 0.1t BFX88 0.20 ocs4a 0.46 2N3904 '[Mggo 3-33. '72? :';: 2:2} 3;’;'; :,';;’- except we
BC182L 0.11° BFYSO 0.20 ocs4a 0.14 2N3906 NES5S 045 748 0.35 TAAS50 0.45° BVEEQ > 50V
BC183 0.10° BFYS1 018 SC40A 0.73 2N4124 NESBE 2000 3900 070  1AAZ00 161 HFE 20 @ 3Amps
BC183L  0.10 BFY52 0.19 SC40B 0.81 2N4290 ‘oot ‘85 TAAZIO : 5 pes for £
NESE6 1.50° CA3045 0.85 S1C 138 pes for £100
BC184 011" BFY64 0.35 SC40D 0.98 2N4348 el 200" Cazoac 0.50° TAAB11812 1.25° 10 pes for £1 80
BCIBAL  0.11° BFY90 0.85 SC4OF 0.65 2N4BT0 54 oles TBAS30 1.85° 50 ps for £3 40
BC2078  0.12° BR100 0.20 SC41A 0.85 2N4871 : 100 pes for £13 00
BC212 011 BFY39 0.40 SC41B 0.70 2N4919 —_— [
BC212L  0.11° BSX19 0.18 SC410 0.85 2N4920 S
BC213 0.tz 85X20 0.18 SCa1F 080 2N4922 92 BROAD STREET, CHESH B . ]
BC213L  0.12° BSX21 0.20 s12 0.20 2N4923 I ’ SHAM. UCK-S Tel. [02405 75154
8C214  0.14 BSY95A  0.12 TIP29A  0.44 2NS060 0 258 VAT — Please add 8% except items marked * which are 122 %
BC214L  0.14 BT106 1.00 TIP30A  0.52 2N5061 028
8C237 0.16° BT107 1.60 TIP31A  0.54 2NS06Z 0 30° P&P 20p. Overseas 80p
BC238 018 87108 1.80 TIPI2A 0.84 2N5064 0 35°
{ 8C300 0.34 BT109 1.00 P34 108 2N5496  0.85 ACCESS WELCOME J
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Manufacturers of Station Road, Wenden
sound systems Saffron Walden
and electronics Essex CB114LG

Saffron Walden
(0799) 40888

S I \,/m /ﬁ*/ ===

/ Measuring Accurac '
/ Stabilised PosverSupp::es /Ih ’ ”Il // // /LZ/ \
% 10 MHz Dual Trace u _ ///7”

>~/ 10 mV Sensitivity

UK ex VAT

m\mm

y /’// i

// Scopex Instriiments Limited, Pixmore Industrial Estate, Pixmore Avenue
== I/( Letchworth, Herts. SG6 1JJ Letchworth 72771 (STD 046 26)

= =TS UL SOSIDUUSY = \//,

WW — 063 FOR FURTHER DETAILS




Ritegonas Ditton 11 Ditton 15

The magnificent nine...
an open and closed case for
selecting Celestion.

Measurements | sessomy | Suggemed |
Model ]» BT = LV B e A R :‘:5 | et Send this coupon for literature or ask your
“owenn | 3520425 ase<10 | ep 5w ‘ =i TR dealer for a demonstration. ] am interested in
Ditten 18 | 53 -20 %23 2 n ey n 0 a2 YR R large, medium, small speakers.
[ ohtwenn 61 35 - 26 T4 40 ss @ 20 | ?o'T 40 M. - 23 KNz
| Diteonse " 76r37-28 20 - 143 10 | a9 “w 0 | so '| 30 H: - a0 KHe Name — — - -
“owtom2s | B1-36-28 | aerecn | 23 Y 15 | e | 20H-4nke
:7 Ditton 68 00«28 | %0« 15« 11y an BOw o [ e { 16 HL 40 KHE | Address— - - — —
uLe | 2941522 1My 1883 | 13 Www | 20 40 | 3SHE.- 28 KH:
[ uLe [ se<223 | mrrim | a4 50w 15 + 0 |
I yL10 | 67«31+ 38 2‘5) = ‘?; % | 18 - 100 w 25 |> 100 | 20 Hz - 40 XHz N
- Rola Celestion Ltd.. Ditton Works. Foxhall Road. I pswich, Suffolk 1P3 8JP

Telephone: Ipswich (0473) 73131 Cables Voicecoil Ipswich Telex 98365

the soundtobe
experienced!

07.01.03

Celestion

r
[}
[}
[}
[}
[}
1
1
[}
[|
1
[}
[}

30 Hz - 28 KHz I — = _— _— - -
[}
[}
[}
1
[}
[}
]
[}
1
i
[}
]
]
[}
]
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VALVE MAIL ORDER CO.

Climax House, 159 Fallsbrook Rd., Streatham

London SW16 6ED
Tel 01-677 2324 Telex: 946 708

HN309 150 A 3]
KT6l 340 ! GVGGT “W INDUSTRIAL VALVES 6060 CV13l CV3986 EFS4 oD3
AZ3] 108 KT66 340 { 6X4 045 I 606 1 CVi32 CV3988 FF35 0G3
AZ4L 070 KT8! (7C5) : . . 6X5GT’Guss 4 . IB3GT 5B/255SM 705A 606% gz{;i 8/:33& EF%% 8%3,\
& 18| i ' ! ) : {%;A gﬁ 32??‘4 jnlgaA 282; CV136 C V100! ELYI
CY3l 100 1B63A 5C22 723A/B 6065 CVvI37 C V4002 EN30 PTis
DAF9l 048 IN21 5D21 725A 067 Cv13g CV4003 EN2I
DAF9  0.60 IN21B SRAGY 6072 CV140 CVv4004 EN32 A2402
DCC% 135 IN218 SU4GB 801 6073 CVia4 C V3005 EN9| A340
DF9l 0.0 IN23CR S 803 6074 CVI160 Cval ESU74 Azjgg
DF%6  0.60 1X2A 524G 805 CVI73 CVaoo7 ESU76 ;\24 5
obal % 1X2H 807 6097C cvig? Cvaopg | ESUT? QAT on
DKS2 L0 6AFIA 808 6130 Cvisg CV4009 83-{5 0
DKSE 0.5 2A3 6AKS 811 6136 CV190 CV4010 F6057 S
DL92 050 24815 6AMS 8I1A 6189 V220 CV40i1 F6060 58
DLS4 085 2C26A 6AM6 R124 6197 CV261 Cva012 F606 1 e
'DL96 05 |EH90 080 [PCC189 065 {Us04 075 [6BA6 038§ 12AT7 045 | 1Grs qa00| 2634 6ANS 813 6201 Cv273 CV4013 F6063
DM70 070 [EL33 300 |PCFBO DD |UBKI 1§ |6BEE D45 | 12AU6 0-3 VCRI8 1000 2C39A 6ANS 813 6202 Cv2s4 Cv014 bl 88V03 X
DYS6/7 045 |[EL34 0.0 |PCF86 065 {UABCS0 040 | GBHE n;g 1~A§7 ﬂll“ VCRI39A 2C13 6ARS 828 6203 Cv286 CV401s FX225 Voo
Dyso2 047 |EL37 340 | PCFRO! 060 JUAF12 075 gBJs_ u55 leg e 800 | 2D21 6AS6 8298 6205 Cv287 CV4016 FX227 C VO3 30,
EABCs0 038 |EL41 090 | pCF802 055 |UBC4l 060 |6BQ7A 0.5 | 12BA i 2021w 6AU4GTA | 8308 6360 CV3Is CVi017 o |5A
EAF4z 00 [EL42 185 {PCF805 090 |UBFS0 050 |6BR7 3001 12BE6 060 2E26 6AUSGT | 860 6142 V29 Cvao0l8 GI/371K QQvoi |
EAFR 075 [EL8t 036 [PCFB06 080 |UBFSY 050 6BWE 00 | 12817 060 U3l 6AUS 866 6462 Cv337 Cyiole | GIA0/IE | QOO 40
EBC33 100 [EL91 200 |PCF808 100 |UCC8S 050 [6BWT 1.0 | 30C1S - 2)33 6AVSGTA | 866A 6550 CV342 Cv4020 G150,28 QQV06- 1pA
EBCa1 o7 |ELS5 080 [PCL82 045 |UCH42 080 [6C4 040 | 30C17 n.w 2130 BAWRA R66E 6807 Cvias V1022 G180 EM 087020
EBCSI 0.p (EL3S0 LTS |PCLS3 070 {UCHSI 050 |8DCEG 160 )130C18 L3 2354 6AXSGT | 872A 6923 Cv3sa CV4023 G2402D | §$75/20
EBFSQ 049 [EMBO 0S5 1PCLs 050 |UCLA2 040 |6CHE 220 30F5 1.0 256A 6B4G 831R 6939 CV359 Cva023 Gao0 1K 3875/40
EBFE3 04 (EMBI 080 [pCLE5 060 {UCLS3 070 [6ESGT L0 130FLL 10D 2K25 6BARA 891R CV360 cvio2s |G Q575/60
EBFR9 g3 [EYS! 045 |pCL86 050 |UFai 075 GF% 090 | 30FL 14 100 2K26 6BK4 7193 CV171l CV3028 GTIC Qs83/3
EBL31 200 [EY86 080 |PD500 150 JUFSY 050 | 6J5 045130L15 095 2K28 6BKTA 954 7203 CViT2 CVa033 GTR120W | 0592 10
ECC40 100 {EZ40 €60 |PEN4SDD  |UL41 085 |6ISGT 055130017 095 2K 4§ 6BLIGTA | 955 7360 CV378 CVa035 GTR150MS | Q$95/10
ECCal 045 [EZ41 0I5 75 {ULBY 050 (BJ7GT 0451 30P12 100 2X2A 6BN6 956 7586 C\V39) CV4038 GU18 $105/45
ECCR2 048 {EZ80 030 [PFL200 070 JUY4l 055 |6KBGT 080 | 30P19 095 6BR7 957 V395 CVi039 GU20/21 03150/40
ECC83 048 |EZ8I 031 [PL36 063 |UY8S 045 [6KIGT gg 30PLI 095 IA/107A 6BS7 013 Cvi97 CV4040 8350 sn<0‘/45
E£CC85 045 EZ90 045 |PL38 125 {VPaB 125 | 6KBGT 050 [ 30PL13 110 3A/108A 6BXIGT 1625 8025A Cvaz CV4056 JXUI Qsmoso
ECC88 050 |GY501 080 [PL8) 0.55 | VR75/30 6P25 100 | 30PL14 110 JA/108B 6BZ6 Cva3l CV4059 KT66
ECF80 045 |GZ30 065 |PLB2 050 055 [ 6Q7GT 043 ) 35L6GT 0.60 IA/109B 6CB6 2050 9001 CVadr CV 1060 KT67 51202
ECF82 045 |GZ32 Q65 [PL83 Q50 | VR105/30 65G7 D30 | 35W4 m IA/1I0A 6CH6 2050W 9002 CV449 CV4062 KT88 sn;'o_}
ECH35 150 [GZ34 05 |PLsd 050 040 | 6SJ7GT 030 | 3523 . 3A/1108 6CL6 2051 9003 CVas6 CV4063 M8079 S1203
ECH42 085 |H63 090 |PL500 085 | VR150/30  [8SLIGT 055 | 35Z4GT g;g A 146) 6CWa . 9004 cxmq Cva0ad mxgao QQS;I i
ECHBI 035 (HipaDD (PLSM 08| e ey | ke 120 SASS™ JeBRes | ke | 500 Evior [ &V3%r | MEoR N0
Eches 09 Ln ' 3B7240M | 6EAB 42424 Cv192 Cviso2 | M8082 Q052
NSISTORS & IC 38/241M 6F33 4313C 1320tA CV493 C V4503 MB083 QV06-20
TRANS o S 7 i ()HG(leaIi 4328A CV117 CV4504 MBO91 QY3 125A
AALL9 0071 BFIS0 030 |OC#4 045 | 2N706A 0.2 | 40361 gA3 IS4 | 3o K7GT 1687 Al834 CV808 CV4507 M8096 V3 250A
AAZ13  OIBIBFIBI 030 |OC45 045 | 2NLI31 023 | 40362 040 SN7as0 - 058] 3pag SUts 5544 22087 cviorz | évasos M8057 Y 1-100A
AAz15 D121 BFI9a 010 {OCTI 025] 2NH32 D25 | 40430 L85 | SNisIana 100 K 6V6GT 5345 A2133 cviore | cvsoso M8098
ACI07  OT5[BFI95 010 [QCT2 045 [ 2N1302 030 | SNT400 - BIE | SNT4%2 070 A2293 Cv1092 | Gve0os M8100 R10
ACI26 025 BFI97 012 [0C76 045 | 2N1303 040 | SN7401 16| SN7493  0.70 3(‘24/240 VIE3 5642 A2126 CVi219 CV6008 M8 136 R17
AC127 0.25 | BF200 0632 |OC77 075 | 2NI1304 045 | SN7402 006 |SNT494 080 | jeis LIET el 25 Vi CVEOLS M8137 RIg
ACI28 0.2 BFS6I 0.25 |OC81 050 2N1305 D45 | SN7403  0J6)SN7495 080 3EX100a5 | 12417 5651 22900 CV147s M8130
ACIT6 021 pFSgs 025 [OCBID 028 | 2N1306 050 | SN7404 026 SN74%6 085 | gy 12B4A 5670 ACTH CV1i76 DA30 ME 11} SIIEL2
AC187 075 | BFW10 061 {OC81Z 100 | 2NI1307 050 [ SN7405 022 | SN7497 387 me 12BY7A 5672 ACTY CVi477 DA} M8142 S130
ACIS8  0251BFx29 028 |OCB3 055 | 2N1308 050 | SNT4U6 042 | SN74100 L8| 3y 40¢ 12K 35676 Cviars | pas? M8 144 S130p
ACY21 0.55 { BFX88 6,25 |loC140 1.50 | 2N1309 0.50 | SN7407 0.42 | SN74107 045 3 170E 12E14 5687 BIC IE CVI1794 DA 100 M8149 STV280/40
ACY3) 100 |BFYS0 021 [OCI170 050 [ 2N1613 021 |SNTH08 028§ SNT4II0 0581 35y spp 13E1 5696 BS90 CV1480 | DET22 M8157 STV 280/80
ADI40 065 | pFY5I 0.21 |OC17} 050 | aN2147 120 | SNTH 028 | SNT4Ll) a8l 3Q195E 28D7 5702 BS156 CVI1481 MRi61 SU4 i
ADI49  065|BFys2 023 [0C200 100 2N2160 .75 | SN7410 16 |SN74118 - 080 [ 3g, 29C1 5718 BTS CV 1482 ESSL M8 162 sua2
ADI61 045 | gR100 0.40 {0C201 175 | 2N2369A 0.5 | SN7411 025 I1SN74119 188 | 0%, 0 53KU 5719 BT35 CV1787 EXOCC MBI63
ADIG2  O451BYlo0 045 10C202 150 2N26s6 050 |SNA4IZ QI SNTAIZL DSy 356, | 75 3128/ BT45 Cvigx2 | EBOFC M8167 TDO3 10
AFILS  020Byie 02 [OC208 150 | 2N2904 075 |SN7413 036 iSN7diz2 0701 30isdin 75C| 6AS6W | BT70 CVI1833 E8OF M8I79 TTIS
AF116 025 | gy127 0.12 {OCP71 125 [ 2N2904A 025 |SN7416 .36 |SN74123 100 83A1 5726/ BT83 CVI835 E8O0I M8 190 A
AFIT 025 | BFX6] series  |ORP12 060 | 2N2905 030 |SN7417 036 ISN74141 090 | , 1acy 85A1 6ALSW CV1994 E8OT ME 196 TTRIIMR
AF186 160 ORPSO 065 | 2N2905a 025 |SN7420 016 |SN74145 126} (o oo 8542 57127/ cic E81CC M8204 TZ40
AF239 045 | B7Y88 seres | TIC44 030 | 2N2906 0.2 | SN7422 323 SN74150 LIS 1 3 9000 904G 2D2IW | C1K CV2i31 E8IL M8312
ASY2I 045 012 |TIC226D 140 | 2N2o26 015 |SNTAZ3 - A3TSN7alsL 1O0] G pq; 90AV 5749 cvs cv2isa | Esace M8214 Uiy
ASY28 025 | CRS1-05  0.45 | TIL209 0.2 | 2N3053 0.20 5“.’,‘3; u'gv SN74154 f.m 1035 90C | 5750 CV25 CV215s EB3CC M8223 ui9
BA102 025 | CRS1-40  0.60 |ZTX107  0.10 | 2N3055 060 5N7 dal [SRzs1s5 g aCX250B | 90CG 5751 CV26 CV2160 C83F M8221 u27
BAlLS 0I5 |CRS305 045 (ZTX108 010 | oN35p5 090 (37428 DB SNTAISE 100 sy 90CY 3802 Cvag cv2i79 | £seec M85
BCI07 014 |CRS340 015 |ZTX300 012 | an3sla 100 [SN430 D16 |SN7aleT 085 | Gy 95A1 5814 Cvil CV2235 EY0CC M8232 VLSH3I
BCIO8 04| MJESa0 04z (ZTX301 013 | 2N3615  LsD | SRTAIZ DA GSNTAIT0 252 sy 100TH 5823 CV32 Cvi231 | E90L M8237
BC109 015 | MIE37T0 065 |ZTX302 017 |2n3702 043 SN“g; 031 SN74l74 18T 425, 15082 5840 CVi5s CV2238 EY1H ME245 Z3001
BC1I3 01¥| MJES20 060 | ZTX304 022 | 2N3703 0.3 | SN743 057 SN74175  L10] Ey 15083 5963 Cvs3 [ rEE) E92CC ME 1400 2759
BCII7 02| MIESS 125 |ZTX500 01z |oN37o4  ols [SNT438 D47 |SNT4IT6 128 ) yocg 150C 3963 cva3 cv228y | Eigocc | MEiI0 ZRO3U
BCI43 00| MJE30SS 075 [ZTX500 013 | aN3ros o3 |SNTHO D22 SN74IS0 200 ) Ty 50n 150C2 6005, CV74 Cv2520 EASO
BC147 010 | MPF102  0AB | ZTX503  0.16 [ 2N3706 0.3 S:?/:lv aid SN7A181 200 [ s e 150C3 6AQ5W | CV8s CV522 EAS2 0A2
BC148 008 [MPF103 040 |ZTX531 025 | 2N3707 043 [S = I SN74192  2.00 150C3 6021 CVIR Cv272l EAT6 0Al
BCI6SC 015 [MPFlo4 040 |ZTX550 018 | 2N3708 0.9 | SN74 oib [Shma1es 2000 gy asin | 250TH 6057 Cvi2l Cv2901 | ECC3s 0AIG
BCI82 012 MPFI05 040 [IN914 006 |2N3709 iz |SNTASL BB ISNTAIS 130 ) gy f 55 6038 cvize | cvisas | ECFsos | OB2
BCIE2L  012NESS5 042 [IN&0O1 007 |2N3710 D13 [SN7453 016 |sN7a195 110 [ pfo2el 339 6059 EVIox V070 EF50 OR1
BCIS4L  0.13 [ NKT404  125[IN4002 007 [2N3710 013 |SN7454 D16 \SN74196 120 °° &
BCY32 100 | OAS 0.75 | [N4003 008 [2N3819 037 g:;:‘;g .',1;: g:;:llgg ;;3 '
BCY33 070 | OAlD 0.55 | [N4004 0.08 | 2N3820 0.55 i § -
BCY34 0.75 | 0ATS 0.12 | IN4005 0.09 | 2N3823 0.60 g:;‘:;g g?i SN74199 2852 VAT tO be addEd TH'S MONTH s
BCY70 018 [ 0A8) 015 | Ns006 010 |2N3003 oS (SN7 41, .
BCY71 0.2 | 0A91 0.07 | IN4007 0.1 [2N3904  pas |SN7474 D@2 VALVES & PLASTIC @® OSCILLOSCOPE TUBES
BCY72 0.17 | 0A200 0.10 [ IN4009 008 [2N3%05 017 gﬁmg e TRANSISTORS 12%%
BCZ11 125 | 0A202 0.10 | IN4148 0.06 | 2N3906 017 [ SNTi80 080 2
BDIZI L |ocle  1zs | 1seal e BT v s e INTEGRATED TYPE VCR 139A, CV 1526
BDI2 oc20 200 | 152033 0.20 ) R
DIl Melocm  asshisasla o fonss b3 QLR R CIRCUITS 8% AND Price £8.00 P&P 50p add VAT 8%
gxrjlag sg 0C25 0.65 | 152100 020 %ﬁlz gﬁ 0 SomiZp METAL CAN
11 . 28 075{(S3010 025 )
BF167 0.20 oucss 0.75 | 2N6%6 020 |2nvas9  o30| DIL 14 pin 15p SPECIAL OFFER
BT 0%lock 07| LTSNl 080 | SOCKETS  1g bim 17 TRANSISTORS 8%
BFI79 __ 0.30[ OCaz 050 | 2N706 012 {40360 04 P P
Tems of Business: Mon. to Fri. Open for callers 9 a.m. to 5 p.m. Closed Sat. (Express postage 15p for 1st valve; 2p each additional valve. Express postage: 15p per ordet ]
for Prices on lication for any type not listed. Obsol valves a speciality. Prices correct when going to press. This applies to the U.K. J
DATEST 1: THE NEW TIME SAVER
L]
Automatic device tester and identifier
DATEST 1 saves valuable repair time by automatically testing diodes, transistors, and all types of FETs both in and
out-of-circuit. plus commeon op. amp. 1.¢ s out-of-circuit
To carry out a test simply connect the device and switch on. If the display flashes its 'No Go ' If you get a steady pattern it's
Go  No prior knowledge s required of device polarity or whether it 1s bipolar or FET
On the contrary, the clear six-LED display telis you at a glance the polanty ot the device (NPN, PNP N-channel P-channel) and
for out-af-circunt tests whether it 1s bipolar, depletion FET, or enhancement FET
It you then flick the test current switch you can instantly place limits on current gain. leakage current, and FET parameters
Finally if you need to you can even plug in @ multimeter and actuaily measure some of them
DATEST 1 with its advanced four i.c. and six transistor circuit {pat. appl. for) rapidly pays for itself in skilled mah hours saved
and in expensive mistakes avoided For complete user conhdence DATEST 1 even stops working abruptly and gives a special
display when battery voitage has dropped to too low a value
DATEST 1 s availlabte now and comes complete with battety, easy-to-use probes for in-circuit tests. and detalled handbook
Write for full detasls or send now for your own nme saver ' Price 49 plus 8% VAT. cash with order
11 Moor Park Avenue, Leeds LS6 4BT
Telephone: 0532 755579
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Professional Performance
at Popular Prices!
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Contact OTARI today for full information

Otari Electric Co., Ltd., Otari Bldg., 4-29-18, Minami Ogikubo, Sugi-
nami-ku, Tokyo 167, Japan. Phone: (03)333—9631

U. S. A.: Otari Corporation, 981 industrial Road, San Carlos, California 94070,
Phone: 415 593—-1648

@Canada: Noresco Manifacturing Co., Ltd., 100 Floral Parkway, Toront, Ontaric M6L2C5 Phone (416) 245—7316
@U.K.: C.E.Hammond & Co,, Ltd. 105,109 Oyster Lane, Byflieet, Surrey KT14 7LA, Phone: Byfleet 41131

@France: Reditec 62-66, Rue Louis Ampere(Zone Industrielle des Chanoux), 93360 Neuilly-Plaisance, Phone : 935—-9786
@Belgium: Trans European Music S. A Koeivijverstraat 105, 1710 Dilbeek, Phone: (02) 569 1823

@Netherlands: Selectronic B. V. Siuisplein 3—4, Quderkerk aan de Amstel, Postbus 28, Phone: 02963/4838/4966

@Australia: Klarion Enterprises (Pty.) Ltd. Regent House, 63 Kingsway, South Meibourne, 3205, Phone: 61 3801

@ Singapore : Otari Electric Co., Ltd., Singapore Representative Office, 2701—A 27th Floor, International Plaza, Anson Road, Singapore (2)

WW— 107 FOR FURTHER DETAILS
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PO BOX 6
” WARE HERTS

SEMICONDUCTORS
SECOND

winter SALE!

7¢ SERIES TRANSISTORS

Add 12% %
to items
marked”

Minimum order

£1.00
AC128 10p BFY53 12p
AC153K 18p 0C44 12p

Type Quantity  Type Quantty  Type ety AC176 1ep 0C45 12p
- Bo B £p £p  ACI76K 22p  0OC71 9p
7400 009 0.08 7148 070 0.68 74122 045 042  ACI87K 22p D2 e
7401 011 010 7450 012 010 74123 065 0.62 AC188  12p 0C81 14p DIODES
7402 011 0.10 7451 0.12 0.10 ;2:2; g-g: g-gg AC188K 22p gTX18; gP .
7403 011 0.10 7453 0.12 0.10 . - BC107 6 ™1 6p  oasy 5 IN4005 6
7404  0.11 0.10 7454 012 0.10 74150 1.10 1.05 BC108 5: ZTX109  '6p Qasg1 5: INA006 75
7405  0.11 0.10 7460 0.12 0.10 74151 0.65 0.60 BC109 6p ZTX300 *7p 0A85 6p  IN4007 8p
7406 0.28 0.25 7470 0.24 0.23 74163 0.70 0.68 BC118 ‘10 2TX301 °7p  OA91 5p  IN5400 11p
7407  0.28 025 7472 0.20 019 74154 1.20 1.10 BC154 _16" ZTX302 '9p 0A200/8AX 13 Sp  IN5401 12p
7408 012 0.11 7473  0.26 0.22 74155 0.70 0.68 p .oP  0A202/84X16 5p  IN5402 13p
7409 0.12 0.11 7474  0.24 023 74156 0.70 0.68 BC147 ‘8p ZTX500  “8p ap  IN5403 1ap
7410  0.09 0.08 7475  0.44 0.40 74157 0.70 0.68 BC148 ‘8p- ZTX501  *10p  |y4q48 4p  IN5404 15p
7411022 020 7476 026 0.25 74160 0.95 0.85 BC149 ‘8p ZTX502 *12p  |NagO1 3p  IN5405 16p
7412 022 020 7480 045 0.42 Lo e s BC157 *10p 2N696  10p  IN40O2 4p  IN5406 17p
7413 0.26 0.25 7481  0.90 0.88 162 0.95 0.85 BC158 *10p 2N697  11p  IN4003 Sp  IN5407 18p
7416 0.28 0.25 7482 0.75 0.73 74163 0.95 0.85 | IN706 7 IN4004 6p IN5408 20p
7417 026 0.25 7483 088 082 74164 1.20 1.10 BC1659  *10p 0 p
7420 0.11 010 7484 0.85 0.80 74165 1.20 1.10 BC169C *10p 2N706A 8p
7422 0.19 0.18 7185  1.10 1.00 74166 1.20 1.10 BC170 ‘6p 2N708 8p
7423 0.21 0.20 7486 028 0.26 ;21 ;g (1,-;(5’ ;-gg BC171 ‘6p 2N1631 15p VOLTAGE
7425 025 0.23 7489 2.70 2.50 - - BC172 . 2N1711 15
7426 025 023 7490 038 032 74176 1.10 1.00 Bg: ;7 1 9F IN1893 18:: REGULATORS
7427 025 023 7491 0.65 062 74177 1.10 1.00 p 9N2217 18
7428  0.36 034 7492 043 0.35 74180 1.10 1.00 BC178  12p X P MVR7815 85p
7430 0.12 0.10 7493 0.38 0.35 74181 1.90 1.80 BC179 12p 2N2218 15p MVR 7812 85p
7432 0.20 0.19 7494  0.70 0.68 74182 0.80 0.78 BC182L&K *9p 2N2218A 18p  MVR 7815 85p
7433 038 0.36 7495 0.60 0.58 74184 1.50 1.40 BC183 *9p 2N2219 15p
7437 0.26 0.25 7496 0.70 0.68 74190 1.40 1.30 BC184 ‘9p 2N2219A 18p
7438 0.26 025 74100 0.95 0.90 ;3:3; :-‘113 :-gg BC212L&K 2N2221 15p
7440 012 0.10 74104 0.40 0.35 . . N
7441 0.60 0.57 74105 0.30 0.25 74193 1.05 1.00 _10P 2N2221A 16p OPTOELECTRONICS
7442 0.60 052 74107 030 025 74194 105 1.00  BC213 '10p 2N2222 15p | o btavs Order No Prce
7443 095 0.90 74110 0.48 045 74195 0.80 0.75 BC214 *10p 2N2222A 16p DL 7070 3" 1510 0.70
7444  0.95 0.90 74111 0.75 0.72 74196 0.90 o0.85 BC251 ‘6p 2N2369 12p 74705 1511 1.50
7445  0.80 0.75 74118 0.85 0.82 /4197 090 0.85 BC327 *12p 2N2369A 12p  (gp-s
7446  0.80 0.75 74119 1.30 1.20 ;Zlgg :-gg :-gg BC328 *12p 2N2904 14p  Til 209 RED 125" 1501
7447  0.70 0.68 7412t 0.28 0.26 g - BC337 *11p 2N2904A 15p FLV 117 RED i 1504
. T
Devices may be mixed to qualify for quantity price Data is available for the SE??B 1;p g:%ggg/\ :gp PHOTO DEVICES
above series of 1. C.'s in booklet torm price 35p 5 10p p ORP 12 515 38p
BF167  10p 2N2906 12p  (rp 77 packof 5 520 £1.00
BF173 10p 2N2906A 14p
BF194 ‘9p 2N2907 12p
LINEAR ICs CAPACITOR PAKS BF195  -ah  2N2907A 13 THYRISTORS
EENE0 Ton 16202 18 Hlecvaien 10 iaoou  BEI96 112 2N2926G Bp Order No
741P 8 pin DiL "18p ectrolytics uF- u BF197 -92 2N2926Y 7 3 N
72474 14 pin DIL '36p 16203 18 Electrolytics 100 uF-680 uf 8H 38 ,:2: 2N3053 145 1: zgoplpvlv ;:: :: Zgo ;gg
nggs ﬁr:g: ot ggs BF199 *12p 2N3055 38p 1A/600 PV THY 1A 600 38p
NE556 Dual Timer 78p BF257 26p 2N3702 “7p T066
BUY ONE OF EACH BF258  29p 2N3703 *7p  5A 50 PV THY 5450 25p
’ . BF259 34 2N3704 ‘6p 5A/400 PIV THY 5A. 400 40p
I.C. SOCKETS Special Price £1.20* the 3 BFX29 18: 5N3705 -6p  SA 600 PWV THY 54600 50p
L. . T048
Order No 16160 24 Ceramic Caps 22 _of-82pf 3FX84  15p 2N3706  7p  iga 50 iy THY 16A 50 40p
8PS 8 8pin 161 9p 16161 24 Ceramic Caps 100p!-390pf 8FX85  20p 2N3903 “11p 164,200 PV THY 16A 400 60p
8PS 14 14 pin 1612 :?P 16162 24 Ceramic Caps 470p!-3300pf BEX86 20p 2N3904 *11p
8PS 16 16 pin 1613 P 16163 21 Coramic Caps 4700pt0 047l BEY50  12p 2N3905 *11p
BFY51 12p 2N3906 *11p
TRIACS BFY52  12p 2N5172  ‘9p UNIJUNCTION
Order No BUY ONE OF EACH UT46/TIS 43 18p
2A/400T05 TR12A/400 50p . 5 -
104400 basic 181104 a00r 80p SPECIAl Price £1.60* the 4 DIY PRINTED
CONTAINS 6 pieces copper 2N3819 15p
ZENER PAKS RESISTOR PAKS AL T
PAK N 16213 1/8th 100 chm-820 ohm powder, measure, tweezers,
1 containing 20 3v-10v 16214 1/8th 1K-8 2K marker pen, high quality ORDERING
2 containing 20 11v-33v 16215 1/8th 105;(812& pump drill, Stanley knife & gLREDAESRES V:)(()Egnﬁ;ogg
. 1 . i
e Full sasy.tofollow mstructions | TTUNTED NOT FORGET
u y-to- n TING TO INCLUDE QUR
DIACS BUY ONE OF EACH 780 £5.50 PART NUMBER
Rl Iee Special Price £1.60+ the 4

il e P R
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ICONDUCTORS - COMPONENTS

SUPER UNTESTED PAKS CARBON POTENTIOMETERS L L LINEAR PAKS
o~ ] ]
PAK Order No. Price SINGLE GANG c60 OraeaNi _eavss B o e s e ol
Us50 u’lo Germ Gold bonded 0A47 diooe 16130  €0.60 c80 ;o; 20'45 classed as >u(5>9-spec from the maker's ver:
1 3 .
Bg; 138 gﬁ.gn%fozoesg'ogﬁieonoo 1'21‘1;12 Eggg LINEAR TVRACK LOG TRACK c120 303 £0.84 rigid specittcations, but are :deal for learning
U52 150 diodes 75mA 1N4148 16132 CO.BO Value No. Valus No. Pr AGFA COLOUR COMPACT about | C s and expenmental work
USs 50 S Rewt Top Hat 750mA 16134 o060 f ¥ 83 aK7 1842 -c0.52 | C80 304 €£0.68 § U721 30 ASSORTED LINEAR TYPES
USS 20 Sil Rect Stud Type 3 Amp 16135 £0.60 § 2K2 1832 10K 843 ceoi22 | %9 305 L0399 1095 7:001,7:3703 80055 € B Y 10
US6 50 400mW Zeners DO7 Case 16136 £0.60 f X7 1833 22K 18a2 022 | C'2%0a svznzocunomezg CRDEN Nog 0220 Racshs '
U57 30 NPN Trans BC107/8 Plastic 16137  £0.60° § 10K 1834 47K 1845 €0.22 § (50 %1 29 | U76SD FM STEREO DECODER
US8 30 PNP Trans BC177/ 178 Plastic 16138 £0.60° | 22X 1835 100K 1846 0.22 | (g0 zcs t12e | 51C s 76110 Eqv to MC1310P-MAT67 Dara
UB9  25NPN TO39 2N697/2N1711 sd 16139 £o.60 | 47K 18386 220K 1847 €0.22 { (130 308 €223 | svpphed wun pat
Usoy  25ieNRiTass] 22905 <t 16140  £0.60 | 190K }gg; 470K 1848 '€0.22 AGFA S.F.D : ORDER No 16229 Price *£1.50
30 NPN TO'18 2N 706 silicon 16141  £0.60 ™ 1849 *€0.22 5
UB2?  25NPN BFYSD /51 16142 €£0.60 § 470K 1839 M2 1850 £0.22 Egg 310 £0.96 U;JI7SAS AUDIO POWER OQUTPUT AMPLI-
UE3 30 NPN Piastc 2N3906 siicon 16147 £0.60" | 1M 1840 : noan ) g 51403 76013
u64 30 PNP Plastic 2N3905 sdicon 16144 £0.80° § 2M2 841 c120 312 €1.80 ssoried types 76013 76003, Etc
UB5 30 Germ 0071 PNP 16145  £0.60 T.0.K. SD. Data supplied with pak )
U66 15 Plasuc Power 2N3055 NPN 16146 £1.20 &0 sl os OBDER oy 15228 Price “EV.00
ue7 10 TO3 Metal 2N3055 NPN 16147 £1.20 s :
U68 20 Unjunction trans 11543 16148  £0.60 DUAL GANG a0 g o 74 SERIES PAKS
U69 101 amp SCR TO39 16149 €1.20 DDy
U70 82 amp SCR 1066 case 16150  €1.20 LINEAR TRACK LOG TRACK ggg 3 2 2 :g Manufacturer’'s Fall Outs which include
Code No s mentioned above are given as a guide 10 the type of device n | Y2'® No. . Price 3 Value LI Price T.D.K. SUPER oo Funcuonal and part-Funcuonal Units These are
the pak The devices themselves are normally unmarked 1851 .EO.GE 4K7 1860 “£0.68 c6D 326 £1.83 classed as ‘out-of-spec from the maker s very ngid
10K 1852 €0.68 | 10k 1861 ‘€0.68 | (oo 325 £330 | soecifications. but are ideal for tearing about
22K 1853 '€0.68 § 22K 1862 €0.68 oS ER T 4P I'C s and experimental work
17K 1854 '€0.68 § 47K 1863 £068 | Compieie i maingbox 15 | 746 100 Gates assorted 7400-0104-10-50:60,
100K 1858 €0.68 § 100k 1864 ‘£0.68 g b
co M Po N E N mins  each sde Order No etc. Order No 16224
20K 1856 €0.68 § 220K 1865 ‘€0.68 | 3193 pree €0.3 74F 50 Flip-Fl g
170K 1857 ‘€0.68 § 470K 1866 °€0.68 e L2 2 £108 & sssiria
T : ! 7470.72-72.74-76-104-109. Exc
No. Qry. Order No. Price | on> s foesg v, 1867 1€0.68 Order No 16225
- i 2 1 q
B e remm—— ora . w e 868 £0.68 MAMMOTH I.C. PAK 74M 20 MSI Assorted Types 7441-47 90 154
weight) 16164 “£0.60 APPROX 200 Ewc Order No 16226
c2 150 Capaciiors mixed value approx {Count PIECES
by weight) 16165 '£0.60
€3 50 Precsion resistors Mixed values 16166 ‘€0.60 SINGLE GANG SWITCHES Assorted fall-out inte VEROBOARD PAKS
C4 80 %th W Resistors mixed preferred rated circuits, includ- § vB1 Approx 30 B ]
values 16167 '€0.60 LINEAR TRACK LOG TRACK g L i 754 ud o g o 18185 " S S0 60
cs 5 T 16168 €060 § Value No. Price | value No. wicel | 109 LO9C S€rnes, ¥ ypy approx 30 sq ins. vanous sizes. 15
c6 2 Tuning gangs MW /LW VHF 16169 "€£0.60 § 4K7 1870 €0.48 | 4K7 1879 -g0.a8 | Linear, Audio and { matx Order No 16200 0.80
c7 1 Pack wire 50 metres assorted colours K 1871 '€0.48 § 10K 1880 c0as | DT L Many coded
single strand 16170  £0.60 § 22K 1872 ‘€0.a8 § 22k 1881 '€0.48 .
C8 10 Reed swiches 16171 €060 | 47K 1873 €048 | 47k 1882 -co.as | devices but some BIG VALUE
g?o 1:; P;Mcro s;vuches 16172 '£0.60 ‘98; 1874 ‘£0.48 | 100K 1883 ‘€048 | unmarked — you to
ssorted pots 16172 ‘€0.60 § 1875 '£0.48 § 220K 1884 '£0.48 ;
€11 & Metal jack sockets 3 x 3 5mm 2 x 470K 1876 -€0.a8 | 470K 1885 -c0.ag | 'dentify. Order No JUMBO COMPONENT PAKS
. standard switch types 16174 €060 | IM 1877 ‘048 | 1M 1886 -eolas § 16223 L e )
12 30 Paper cond ferred 2M2 187 “£0. g i ! o yues and coils
mll’m'n v;zesnse's preferred 1ypes o 878 €048 § 2M2 1887 £0.48 OUR PRICE £1.00 plus many other usetul items Approximately
€13 20 Electrolytcs trans types 16176 "€0.60 = Slos]in weight )
cia Pack assorted hardware — Nuts VEROBOARDS Orderifiol 162216350 7130p cEe
- bolts, grommets, eic 16177 '£0.60
15 5 Mains side switches ass 16178 "€0.60
C16 20 Assorted tag stips and panels 16179  £0.60 DRILLED COPPER P.C.B. C280 CAPACITOR PAK
C17 15 Assorted control knobs 16180 °£0.60 1 Pitch " 75 Mullard C2BOCavacums mixed
C18 4 Rotary wave change switches 16181 ‘€0.60 51 1 Pie W pri . 15 Piteh ) values rangsng from O Tu
Ci9 2 Relays 6 — 24V operatng 16182 "£0.60 ngt s 0. ice Size o Price 2 2uF complete with |denmu:anon
€20 ) Pak copper laminate appiox 200 sq A . 2200 Lo %S« L 2209 €323 ] shee Order No. 16204 “€£1.20
ns 5 : *D y
16182 €0.60 25" x17 2203 €1.42 5 x 2375 2211 £0.31
€21 15 Assorted fuses 100mA-5 amp : e - g U i :
€22 50 Metres PVC cieeving assorted size ang |0 o0 080 3 88 e N | S 22 el CABLES
Ol 3 N N a -
€23 60 Y watl resistors mied preferred values | © 50 £0-60 § 3 757x17 2206 £1.82 § 375" %375 2214 €042 Biice
' B 478 A 179 L 2207 €238 25T (pack of five) 2216  £€0.52 per
C24 25 Presets assorted type and value 16186 * 59 25 Bckiotyfive) 2208 £0:57 . Orge]iawrste |
€25 30 Merres stranded wire assoried colours |0 y99 £ oy CP1  Single Microphone 3126 €0.07
. gzg éwm Microphone 31 £0.13
tereo Screened 3128 £0.14
DRILLED PLAIN P.C.B. o S e o
s L' D E R PAKS .1 Pitch 15 Pitch CPS  4-core Individual Screened 3130 £0.26
5= No.  price | size No.  Price CP6  Single Microphone
Pack 375 x 17 2217 €148 | 25 x17 2221 £0.78 oty 313)  £0.12
No. Qty. Order No. Price 375°x25 2218 £0.26 3757 %17 2222 £1.00 CP7  3-core mains {5 amp) 3132  £0.08
5 %375 2219 €042 | 257 x5 2223 £oi26 | CPB ZeowOual2Samp) 3133 £0.08
s 6 Siider potentiometers. mixed value 16190 '£0.60 RPN 222y |E0s2d jcorelopeaie] il (10
52 6 Shder potentometers all 470 ohms 16191  °£0.60 VERO SPOT-FACE CUTTER SR 2225 £0.36 | CPI0 Lowioss UHE I35 s
S3 6 Shder potentiometers. all 10k lin 16192 '€0.60 Order No 2231 Price £0.68 1 tucorel (8TEY 3ngh Reaas
S4 6 Shder potentometers. all 22k i 16193 '£0.60 3gay 236 £0A0
g5 6 Shider potenuometers. ail 4 7k Iin 16194 °£0.60 CE12 ViEICoax 3232| REGHIO0
6 Shder potentiometers. all 47k log 16195 °€0.60
PLUGS AND SOCKETS V.AT. Add 127 % to prices
marked *. Add 8 2% to others
PANEL METERS PLUGS CHASSIS SOCKETS excepting those marked { these
Price No. Price are Zero.
Pl DIN/LSP 2o spoaker 1ot% cove | cSt DINILS 2-pm toudspeaker (o T TER =
DIN 3 690 °€£0. 1 I 5 [3
4'" RANGE MINIATURE P3 DN apn 1891 ‘tg16 | cs2 om3pm 1652 010 ordgrs exactl e::e r\;:\(t);d y::t
o BALANCE / P4 OIN 5pin 180 1692 €014 | CS3 DIN'Spin 18D 1654 €010 - v & B .
Size 4% X 3% X 1% P5  DIN 5.pin 240 1693 ‘€0.15 J CS4 OIN 5-pin 240 1655 -e012 | forgetting to include our part
Value No o= TUNING METER P& DIN 6-pin 1694 °€0.20 CS5 Jack 2 5mm 1656 °€£0.06 f
v, Y e R ) P7 DN 7en 1695 '£0.20 f| CS6 Jack 3 5mm 1657 '€0.06
= G S 2x ack P o d 16 “£0. C q
Sloobs 130 @i | cerumane o e e a3y tere | G35 LM MG 188 ke WORLD SCOOP!
e ORI Do pmetaisniene o S0t | G0 Bowges R0 E8 JumBo
) . : b
06  £6.00 e P12 Jack Flug mono screened ;g:g? -gg_gg gg:; Coax surface 1662 Egg; SEMICONDUCTOR PACK
ack Plug stereo screanet X x flu b .
P14 Phono 16107 032 § £S13 Jack swiched, Mono 1664 €020 [ anustors- Germand Siicon Recrilers Buodes
o P15 Car aeniai 16103 £0116 | CS14 Jack socket OPDT swicn 1685 °£0.32 A oaposiers s andpZeners NN Y]
2'' RANGE P16 Coax free TV 16104 ‘£0.16 CS15 Car aenal 666 °'£0.10 :!:E‘fu?ognr‘\rﬁm?x ‘boo eCebaR and e
i . ‘¢ bargain
Sze 2% X 10" X BALANCE/TUNING P17 Right angle jack 16105 "€0.12 C316 AC mams US type 1667 €016 enormous saw:g altieimi:ag:n and dmaasr::eelan:
2 ! e 45 %29 034 P18 Jack 2 5mm plastic 16108 '£0.12 o O 1223 e | evervea
Vatue Ne n 9x22x34mee RIS ekl eoE 020 f csisac sv‘iﬁfm 1670 ‘€032 Order No 16222 €2.25
0-50UA 1307 £3.50 . o free, screenes ‘€0, 5 -
osous] y307 peaisa Sensitvity 100 0 100UA P21 DC 21 piug 16109 ‘€042 | C520 Phono Bway 1671 '€£0.32
o0UA o Feteo N pree | P220C 3 Simm plug 16110 "€0.12
KTy Bl seslcn 1319 £2.00 Pgi f\r:m ACIpIug US type 1611; '€0.18 -
0-50V 11 €380 aerna 16112 '€0.13 Just a selection from
P25 Cassette mains plug 16113 "£0.15 our huge stocks!
P26 FM 300 chms plug 16114 "£0.13
MR2P TYPE MIN. LEVEL METER 1977 CATALOGUE
Size 412 x42x 30mm Size 23%27x26 INLINE SOCKETS e
i
Value Ne Price Sensitvity 200UA LT valfal?lz nr?f cr . nwn
OIS g e |8 QST 33 ce1E =
nce d-pin A .
0-1MA 1315  €3.20 20 €195 1S3 DIN 5-pin 180 1674 €017 o R D E R N OW Postage and Packing add 25p unless
1S5 DIN 5.pm 240° 1675 ‘€018 otherwise shown. Add extra _for
185 Jack /e 2 5mm 1676 ‘€0.08 ONLY 50p airmail. Minimum order £1 00
EDGEWISE IS6  Jack inime 3 5mm 1677 "£0.08 us 15
Vu METER 157 Jack %' mono plasic 1678 '£0.14 plus 15p p&p
Size 3" &1 H X2 S8  Jack %’ mono Chrome 1679 °€0.28
Cut out 2% X 1 %" Size 40X 40X 29mm 1S9 Jack steeeo plastc 1680 '£0.20
s 1S10 Jack steseo Chrome 1681 "£0.42
Vatue N Puce 1S11 Phono screened 1682 ‘£0.12
0-1MA 1316  £4.05 No Pru 1512 Cor aeral 1683 '€0.22 .
0-500UA 317 £4.08 ky3| £2.00 1513 Coax television 1684 °£0.40
1S14 Coax back-back 1685 £0.21
IS16 2.pin AC connector US 1686  '£0.21
5 1S17 Phono plasic 1687 °‘£0.12
Alsc a full range of Technical and 1S18 Back to nack phono 1688 ‘€0.24 P 0 BOX 6 w
Data Books — See our Catalogue - - V4 A RE - HER Ts

AT  OPEN 910 5.30 Mon/Sat. Tel. 61593,
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VALVES

PLUMBICON TUBES TYPE XO 1071 Mullard . .. . .. £150.00
PY80 0.60 | U25 1.00 | UFH 075 | L4 030 | 5U4G  0.60 | 6AS6
PY81/800 u26 0.85 [ UFBC  0.40 | IRS 0.55 | 5V4G  0.65 | 6AT6
0.55 | U27 1.00 | UFB5 050 | IS4 0.40 | 5Y3GT  0.65 | 6AUB
PY82 045 [ V19T 0.75 | UFBY 050 | IS5 0.40 | 523 1.00 | 6AVE
PY83 0.50 | UBO! 0.80 | UL41 0.75 | 174 0.40 | 574G 0.70 | 6AX4GT
PY88 0.50 | UABCBO 0.50 | uL84 0.50 | 1x2B 0.80 | 524GT  0.75 | BAX5GT
PYS00  1.10 | UAF42 .75 | uvay 0.55 | 2x2 0.80 | 6AB7 0.60 | 6B7
PYBO1 ~ 0.55 | UBC4) 0.60 | UY85  0.50 | 2021 0.55 | 6AC7 0.60 | 6BA6
QQv03-101.60 | UBFBO  0.50 | VR105/30 2K25 9.00 | 6AH6  0.75 | 6BE6
QQv06-404 UBF8Y  0.50 b 3a4 0.60 | 6AK5S  0.45 | 6BG6G
14.00 | UBLI 1.00 | VR150/30 3E29 5.50 | 6AK8  0.40 | 6BJ6
Qv03-12 1.60 | UBL21  0.75 050 | 306 0.40 | 6ALS 0.30 | 6BQ7A
R19 080 | UCC8S  0.50 | X61M 150 | 354 0.50 | 6ALSW 0.65 | 6BR7
S104/1k 2,50 | UCFBO  0.80 | X66 0.75 | 3va 0.85 [ 6AM5  1.60 | 6BW6
SC1/400 4.00 | UCH42 0.80 | ZBOOU  3.00 | 6B/254M 550 | 6AM6  0.65 | eBW7
SC1/600 4.00 | UCHB1 0.50 | 2801U 350 | 5B/255M 5.50 | 6ANS  0.85 | §C4
SP61 0.85 | UCLB2 045 | z900T 150 | 58/268M 5.50 | 6AQ5  0.50 | 6C6 -
T2 6.50 UCL83 0.70 1A3 0.60 SR4GY 1.10 6AQ5W  0.85 6CB6
VIDECON TUBE TYPE P 863 B English Electric . ... .. £20.00

A1065 1.25 EF39 1.00 GZ37 2.00
ARS8 0.60 | EF40 0.70 | KT66 3.50
ARP3 0.60 | EF4) 0.75 | K788 4.50
ATP4 0.50 } EFBO 0.35 | MH4 1.00
B12H 3.00 | EF83 1.50 | ML6 1.00
DAF36 0.60 | EF85 0.45 | DA2 045
DET22 12,85 | EF86 0.45 | 082 0.45
DF96 0.60 | EF89 0.35 | PABC8O 0.40
OK36 0.80 | EF9 0.65 | PC86 0.85
DL92 0.50 | EF92 0.75 | PCB8 0.65
OL96 0.70 | EF95 0.45 | PC92 0.65
DY86/87 0.45 | EF183 0.40 | PCCB4 0.45
DY802 0.45 | EF184 0.40 | PCCB5 0.50
E88CC/011.30 | EF8D4 2.00 | PCC89 0.55
E180CC 1.30 [ EFL200 0.75 | PCC189 0.6S
E182CC  3.50 | EH90 0.60 | PCFBO 0.40
EB10F 6.00 | EL32 0.60 | PCF82 0.40
EAS50 0.45 | EL34 0.70 | PCFB84 0.65
EABCBO 0.40 | EL35 0.60 | PCF86 0.65
EAF42 0.70 [ EL3? 3.00 | PCF200 0.90
EB91 0.30 | EL41 0.80 | PCF201 0.90
EBC33 1.00 | EL81 0.60 | PCFBO1 0.55
EBC41 0.75 | ELB2 0.60 | PCFB02 0.5
EBF80 0.45 | EL84 0.35 | PCFBO5 1.10
EBF83 045 | ELBE 0.50 | PCFB06 0:85
EBF89 0.40 | EL90 0.50 | PCF808 1.00
EC52 0.40 | EL9) 1.60 | PCH200 0.80
ECC81 0.45 | EL95 6.70 | PCLBY 0.60
ECCB2 0.40 | EL504 0.80 | PCLB2 0.45
ECC83 0.40 | ELB21 3.00 | PCLB3 0.70
ECCB4 0.35 | EM31 0.75 | PCLB4 0.50
ECC85 0.45 | EMBO 0.55 | PCL86 0.60
ECCBE 1.25 | EM81 0.60 | PCLBO5/85
ECC88 0.55 | EM84 0.40 0.60
ECC189 0.80 | EM87 1.00 | PFL200 0.70
ECFB0 0.45 | EY51 0.45 | PL36 0.60
ECF82 0.45 | Ev8) 045 | PLBY 0.55
ECF801 0.75 | EY86/87 0.50 | PL82 0.50
ECH42  0.85 | EYB8 0.50 | PLB3 0.50
ECH81 0.45 | E240 0.60 | PLB4 0.50
ECHB4 0.50 | EZ41 0.75 | PL504 0.85
ECLBO 0.60 | EZBO 0.30 | PL508 0.95
EC182 0.40 | EZ81 0.35 | PL509 1.35
ECLB3 1.20 | GTIC 7.00 | PLBO2 2.00
ECL86 0.55 | GY501 0.75 | PY33 0.60
EF36 0.75 | G232 0.65

EF37A 1.50 ' G234 0.80

A lot of these vaives are imported and prices vary
for each delivery. so we reserve the right to
change prices for new stock when unavoidable

TRAN s I sTo R s 12 Y2 % Prease add vaT T2 Y2 % tor valves, etc.

Piease wale or phone tor

urrent price

t any of the vransistors

BCHE 3.00

6CL6 0.75

6D6 0.50

6EAB 0.80

6F7 1.10

6FBG 0.75

6F12 0.65

6F17 1.4

k35 a99| THEVALVE WITH A

6HE 0.45 GUARANTEE

6Jawa 1.75 | 12K7GT  0.60 | 9314 6.00
645 0.75 | 12K8GT 0.70 | 954 0.50
6J5GT 0.55 | 1207GT 0.50 { 956 0.50
6.6 0.35 | 12SC7 0.55 | 956 0.50
6J7 0.70 | 12SG7 0.55 | 957 0.50
647G 0.50 | 12547 0.55 [ 1629 0.70
BK6GT 0.BO°| 12v4 0.40 | 2051 1.00
6K7 0.55 | 1457 1.00 | 5763 1.60
6K7G 0.35 | 19AQ5 0.75 | 5933 3.00
6K8GT 0.55 | 19G3 10.00 | 6057 0.85
6LEM 1.90 | 19G6 6.00 [ 606D 0.85
6L6GT 0.60 | 19KH5 17.00 | 6064 0.85
6L7 0.65 | 20P3 0.60 | 6065 1.20
B6SA7 0.55 | 20P4 1.10 | 6067 1.00
65G7 0.50 | 25L6GT  0.80 | 6080 3.50
6547 0.60 | 30C15 1.00 | 6146 3.80
65J7GT  0.50 | 30C17 1.10 | 6146B 4.20
BSK7 0.60 | 30C18 1.10 | 6360 1.60
B6SL7GT  0.55 | 30FS 1.00 | 8020 5.50
6SN7GT  0.55 | 30FL2 1.00 | 3001 0.40
6507 0.65 | 30FL12 1.20 | 9002 0.55
6VEGT 0.60 | 30FL14 1.00 | 9002 0.70
6X4 0.45 { 30L15 1.00 | 9004 0.40
BX5G 0.45 [ 30L17 1.00 | 9006 0.40
B6X5GT 0.55 | 30P12 1.00 C.R. TUBES
6Y6G 0.95 | 30PL) 100 |DG75 15.00
624 0.65 [ 30PLI3  1.10 | 0G13-2 22.00
6/30L2 0.90 | 30PL14  1.10 | MW13-35

7B7 0.80 | 35L6GT o0.80 35.00
7v4 0.80 | 35wW4 0.60 | VCR139A10.00
902 0.60 | 35Z4GT  0.70 | 3BP!1 8.00
906 0.75 | 50C5 0.70 | 5¢P7 10.00
11E3 11.00 | 50CD6G  1.20 | 88U 9.00
1246 0.60 | 75 1.00 | 88L 9.00
12AL5 0.70 | 75C1 0.80 [ CV1526 10.00
12AT6 0.45 | 76 0.80 SPECIAL
12AT7 045 | 78 0.75 VALVES
12AU7 0.40 | 80 0.75 | BR189 250.00
12AV6 0.70 | 85A2 0.75 | M503-2442
12AX7 0.40 | 723A/B 9.00 65.00
12BA6 0.50 | 803 6.00 | K301 7.00
12BEB 0.60 | 805 18.00 | KRN2A 6.00
12BH7 0.60 | 807 0.70 | 725A 25.00
12C8 0.55 | 813 6.50 | 2J/52A 75.00
12E1 4.25 | 8298 550 | CV2339 45.00
1245GI  0.40 | 832A 4.50 | CV5228 17.50
We hold one of the largest stocks of valves in the UK

0-16kc/s  Attenuator O 000

250. 600 & 1.000 ohms

MARCONI

TF 867

SIGNAL
GENERATOR

Range
30MHz

15KHz to
Qutput

0duViodvar13
or 75 obms Impe-
dance with termin-

handbook

ol ation  [supphed)
. 1% check facility with

£138

meluding carriage

PHILIPS AUDIO GENERATOR TYPE GM 2308.

1. 00003 0001 10 1

with output asym. & sum and matching \mpedance 5

Price £98.00 carnage

AAZ12.BAVIO | AF186 8CY72 GET116 oc3s 0C204 IN363BA
AC113 AF239 BF115 GEX66 0C36 0C206 2N3730
AC126 AFZ12 BF167 NKT222 0ca2 ZR11 2N3819
AC127 ASY26 BF173 NKT304 0c44 ZR21 2N4038
AC128 ASY27 BF185 NKT404 0C45 ZR22 2N4058
AC176 ASY28 BFYS) 0A5 oc70 2N456A 2N3061
ACY17 BC107 BFY52 0A47 oc73 2N525 2N4172
ACY18 BC108 8SY27 0P70 0c75 2N696 2N5295
ACY19 BC109 85Y38 0AT1 oc8 2N708 3N126
ACY20 8C113 BSY95A 0A73 0C78D 2N918 3N128
ACY39 BC116 BY100 0A79 ocs1 2N 1305 3N154
ACY40 BC118 BYZ16 0A91 0c82 2N1307 SX754
AD149 BC136 CRS1/20 0A200 0C820M 2N1309 25303
AD161 BC137 CRS1/30 0A202 0c83 '2N2062 112082
AD162 BC148A CRS3/10 0AZ200 0c838 2NZ411 10235
ADZ11 BC172 CRS3/20 0C22 0C139 2N2989 10250
ADZ12 8C172A CRS3/30 0C25 0C140 2N3053 40251
AF114 8C212A CRS3/40 0C26 0C170 2N3054 IN23A
AF115 BCY31 CRS25/025 | oc2g oc172 2N3055 IN25
AF116 8CY33 GET115 0c29 0C200 2N3391 IN38A
AF117 INA3
AF118 . OTHERS IN STOCK inc inte- | IN70
AF124 VALVES AND TRANSISTORS | srared crcuns, CR7 & speciar | IN677
Nt Telephone enguuies for valves ransisiors, etc. | Valves Min Mad Order £1 UK | IN4118
sy retail 749 3934, vade and export 743 0899 ’;gf“}gfﬁ["‘bf gvgf'[f;;}ﬁ
AF139 Casual callers welcome
AF178

PLEASE SEND STAMP WITH ENQUIRIES

TF 8010/1/S SIGNAL GENERATOR.
10-485MHz in 5 ranges R.F
Source CM  Dial calibrated in vols

output 0 1.V
decibels

Range

-1V
and

power relative to thermal noise Pision type attenuator
5012 output impedance. internal modulation at 1KHz at

BEST PRICES PAID FOR TEST AND COMMUNICATION

EQUIPMENT. Single items or quantities. Private or Industrial.
e

TF 1041 B VALVE MULTIMETER. General purpose
measuring DC voitage trom 300mV 10 1,000V AC
vottage from 300mV 10 300V at up 10 1,000MH: and
resistance up 1o 500Mohms. Price £59 carniaget 3 00
TF1370 R.C, OSCILLATOR FOR SQUARE & SINE
WAVE. Freq —31 6V rms  10Hz. 1MHz square wave

073 2pp 1DHz 100KH: Attenualor range

50db to

+ 10db. impedance 75. 100 6000 £145 carriage

£6.00

TF 885A/1 VIDEO OSCILLATOR. 0-30KH7 5MHz

TMv-31 By £BS carniage £4 00

TF 1400S DOUBLE PULSE GENERATOR WITH
TM 6600 SECONDARY PULSE UNIT for testing
radad nucleonics scopes. counters fillers. etc

TF.A55E WAVE ANALYSER. Freq range 20 c/s to

16 ke /s. doubte crystal filter gives 4 ¢

up 10 90% depth also external

ulse

£4 00

EH. RESEARCH LABORATORIES

INC. MODEL
133APULSEGENERATOR. features Uliralinear
ramp nise and lail independenily varable 50v
output into 50 ohms  erther polanly Automatic
overlaad protection Synchronous gating alt sahd
state Full specificanon on request £275.00.
MODEL 122 GENERATOR

Features Rep rates to 200MH; Nanosecon
Switching umes  synchronous gating Puise
1op - baseline inversion plus offset all sohd stale
Full specification on request £295.00.

RHODE & SCHWARZ.

Zg DIAGRAFH TYPE 20U 30 420MHz 501)
Directly measures moltiterminal net-works
phrase shift. phrase angle with v

sine and py

modulation Built in 5MHz crystal calibrator  Separate
RF and mod. meters. P O A

TF 1066 SIGNAL GENERATOR. Freq 10-170MHz

with attenuator EMF from 508 square

application

-6dB Pnce on

TF 801B/2. Spec as for 801D but minor circuit
differences. Few only left £150 carnage £5 00

impedance

FREQUENCY ANALYSER D-669-A.
Frequency range 30c/s-30kc/s in 6 ranges
Amplitude stablty * Tdb over a period
shunted by 8O0pF
selectivity normally set for Q=50 (variable from 1
10 150) £120.00 carriage £1D 00

100k ohm

input

SINGER PANORAMIC SPECTRUM ANALYSER TYPE
PA 10

POWER SIGNAL GENERATOR TYPE SMLM high
freq resolution, internal external mad up to 3v
out

FREQUENCY SYNTHESIZER TYPE XUA.
30Hz-30MHz  with FREQUENCY INDICATOR
TYPE FKM 15.30MH7. 30-100MHz

HEWLETT-PACKARD
AUDIO GENERATOR MODEL 206-A.

g
request.

y range 10MHz-6Hz

Full spec and price on

D-489-G.
79-150 c/s

continuously vanable in nine ranges

Freq accuracy x 1 and x 10 rangés
Input voltage for full scale deflecuon of meter

MUIRHEAD

PAMETRADA WAVE ANALYSER TYPE

Freq range 19 c/s-21 Kc

139210 ¢/s {x 1 x 10 x 100

19-90 ¢ /s
* 0.3%

s

)

Freq. 20c

£85.00 carriage £4.00

to 20,000c¢
tmpedance 50, 150, 600 ohms

matching
Price

(max} input Features

KAHN SSB ADAPTOR TYPE RSSB — 62 — 18.
Designed for receivers with 455.500KHz If at 100mY
electroric AFC carrer freq
diversity to combat fading 20 sce RC memory to
mantain tuning during severe fading Indwidual carrier

mV minimom to 300V maximum  Maximum
permissible iInput s 300V e m s

ANCILLARY EQUIPMENT: D-625-A LOW
FREQ. MODULATOR. Freq range 2 ¢/s.20
c/s (down to 1 c¢’s when analyser is used in

High Q ) Freg accuracy = O 1 c's [providing
supply freq s fust measured) Specification on
request Price £275.00, packing and carriage
£1 00

meters  nuvishers IOW distortion
demodulator £65 carnage £5 00

HR 23 TRIPLE DIVERSITY SSB RECEIVERS. Freo
3275MHz VF O ot 6 Xal positions Reception of
independent single or double side band transcewers

full spec on application £350 carnage £35 00

production

DECADE OSCILLATOR D-890-A. This
oscillator which has been adapted for use by
NATO has the same frequency range
{1C/5-110Kc/s) as the widely known D-650-8
osciliator which 1t supercedes Frequency
accuracy withoul crystal check facility. X1 range
* 02% or = 0 2c/s whichever s greater, X10
range * O 4% {above 10kc/s) Maximum output
8K ohms load, 126V (2 watts) 20c/s-50ke’s
90V (! watt) 20c/s-110ke /s

600 ohm lpad 25V (1 watt) 300c/s-110ke s
17V (0.5 watt) at 200 c/s decreasing to 5V
(40mW| at 60 c's Full spec on request
£249.00 carrage £10 00

H.F. SIGNAL GENERATOR TYPE 201, Constant

output level — within =0 5 dB

over entire frequency

range. Freq 30kH: to JOMHz in 7 bands Stability

better than

0 005% amphitude modulat

on

continuously vanable 0-100% Maxmum R F high
output is approx 9V 1 m s Prce £65 P&C 14

MODULATION METER TYPE 210. AM/FM Frq
range 3MHz.300MHz in 7 ranges Price £75. P&C 1.4

LEVEL OSCILLATORS made by SIEMENS. 3 types
available 1 0 3 1o 1200KH; 2 10KHz 1o 17MHz. 3

0 3 w0 1600KH

2 Prices on request

TFOILOEVIATION METER. 250MH; £55 carnage

£3 00

500/250 MEDIUM WAVE BROADCAST
TRANSMITTERS. Export only Price and details
on application

PLEASE SEND STAMP WITH
ENQUIRIES

8%

VAT FOR TEST EQUIPMENT

PLEASE ADD 8%

Envelope distortion test on r.t nouts up to 400 Mc
£98.00, packing & carriage £6 00

s pass band
s

RADIOMETER TYPE MS111 SIGNAL GENERA-
TOR. High quality Danish production 10KH,-1 1OMFH;

€200 carniage £5 DO

DIVERSITY SWITCH TYPE MA168B. Soiid state

£45.00.

REDIFON SSB TRANSMITTER/RECEIVER TYPE

GRA10. Full particulars and price on request

BRIDGE IMPEDANCE No. 5. 0-1(-10M(} 1pF.1.f

TuH-1H £85 carriage 4 00

TEKTRONIX OSCILLOSCOPES MAIN
FRAME ONLY S535A. Bandwidth DC to 15MHz
at 3dB. depending on plug-n unit Specification
and price on request

545A. Bandwith OC to 30MHz {3dB down at
30MHz) * 1dB. depending on plug-n unit
Specrtication and price on request

551. 27MHz DUAL BEAM OSCILLOSCOPE.
Accepts mult-trace. difterental, sampiing  and
spectrum analyser plug-in units, Specification and
price on reques?

PLUG-IN UNIT YYPE CA. Ffor single or
dual-trace operation. each channel has its own
input selecior, attenuator, gan and polanty Prce
£65.00, packing & carnage £1 90

WAYNE KERR NOISE GENERATOR CT 410
A portable instrument for measuning the narse factor

ot

radio receiving equipment. meinc radar receivers and

radar wide-band 1t amphfiers, in
15kHz 160MHz Qutput impedance 50 or 75 ohms

the band

A

built-in audio power meter has a switched nput circut
giving impedances of 10 15, 6.000 and 20 000 ohms

and has a basic range of 10pW 1o 1W (
+30db to W) Price £85 carnage £5 00

20dp

w0

VIBRATION/DISPLACEMENT METER TYPE B
731 A with four probes Fuli spec oo request
£195.00.

SOLARTRON

DIGITAL VOLTMETER LM1426. 5 digit 6
ranges. accuracy long term ranges 2.6
0.01% of tuil scale = 0 02% of recording Prica
€120.00, packing & carnage ¥4 00
LM1420.2BA. DC/AC In aadmon 1o the d c
measurement facilities ofteced by the LM 1420
this unit incorporates a true r Msac converter
for the measurement of true + m s values of a
sgnals A C ranges 10 mV.500 full scale in 15
ranges Accuracy (rms) * 025 of reading
sensitvity 10 UV Price £295.00, packing &
carrage £4 00

LM1420.2 Range 2 5wV - 1000 Vv in 6 ranges
Accuracy * 0 05 of range : ¢ 1 digit Input
resistance 5000 M ohms  Price £140 00,
packing & carriage £ 4 00

DIGITAL VOLTMETER LM.1440.3.
02000 0V in 5 ranges Accuracy O 0033% of
tull scale * 0005% ot reading tong term
stabiity is =0 008% per year POA

|
|

TF 995A/1
A/2 or A/2M
A5 SIGN

Very high cl
AM/FM
10 220MHz
talled spec

tion

PLEASE NOTE

Unless offered as as seen

GENERATORS.
1 5MHz

and
price on applica

or

or
AL
ass

Oe

ALL EQUIPMENT

ordered from us s completely
overhauled mechanically and elec
trically in our own iaboratories

BOONTON

AM/FM SIGNAL GENERATOR.
TYPE 202E & 202H. 54-216MHz
in 2 ranges £275.00.
SIGNAL GENERATOR TS.
497/URS 2-5Mz, 13MHz
30MHz 78MHz 180MHz
400MHz O 1v-1uv £150 carriage
£3.00.

CT480 SIGNAL GENERATOR. 7 KMC'S 10 12
KMC/S mod CW F M Pulse £160 carriage r'5 00
TRIGGEREO VACUUM SPARK GAP TYPE ZR
7512. Capable of switching 15 000 joules at 45KV
£50,00 carnage £ 2 00

LOW RESISTANCE HEADPHONES TYPE CLR
£1.50. 10p postage VAT 1212%

ARS8 D & LF SPARES. We hold the largest stock in
UK write for list

RF METERS. O to 8 amps 24" (USA) brand new
£1.50 P&P 25p

TELEPHONE TYPE 4" 1ropicalised

10 LINE MAGNE 10 SWITCHBOARDS
50 LINE AUTOMATIC PRIVATE
SWITCHBOARDS

TELEPHONE

CABLE LAYING APPARATUS No 11. New
Production P O

FOR EXPORT ONLY
RCA ET4336. 2 Mc 20Mc s 350W aiso

modhitied versian of increased output 1o 700W

Colling 231D 4.5 KW 3 MHz 24 MHz
channel Auto or manual tuning

C13, 53 Transmitter

62 Transceivers

Mullard C11, hign power installauon (1000W)

Redifon SSB Transistorised Transceiver
GR410, 216 Mc's 200,250V 4 channels
100W pcp

Technical detaits and prices available on request

10

COLOMOR

(ELECI?[())-NICS)

170 Goldhawk Rd., London, W.12'
Tel. 01-743 0899

Open Monday to Friday
4$-72.30, 1.30-5.30 p.m.
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Series H3020

Basic error 2 5%
Sensitivity: 8mA F. S D
Response 0.2 sec

Width of each channel
Single and three-pen
recorders 80mm
Five-pen recorders: 50mm

Chart speeds, selected by push buttons: 0.1-0.2-0.5-1.0-
2.5-5.0-12.5-25 mm /sec

Chart drive: 200-250V 50Hz

Recording Syphon pen directly attached to moving coil frames
Curvilinear co-ordinates

Equipment: Marker pen, timer pen, paper footage indicator, 10
rolls of paper, connectors, etc

H3020-1 (Single pen): 285mm wide x 384mm deep x 165mm

high . X - . PRICE £108.00
H3020-3 (Three pen): 4756mm wide x 384mm deep x 165mm
high 5 . PRICE £160.00
H3020-5 (Five pen): 4756mm wide x 384mm deep x 185mm
high PRICE £295.00

Tel. 01-727 5641

-

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

Series H327

Sensitivity 0.02-005-01-02-05-1-2-5volts/cm
Width of each recording channel’ 40mm

Chart drive: 220-250V 50Hz

Chart speeds. 1-2-5-10-50-125-250mm /sec

Type H3271-1. Single pen: Dimensions 259 x 384 x 165mm
Weight 15 kilos
Type H327-3. Three pen: Dimensions 335 x 384 x 166mm
Weight 20 kilos
Type H327-5. Five pen. Dimensions 425 x 385 x 165mm
Weight 25 kilos

Note Prices are exclusive of VAT

Available for immediate delivery

Z & | AERO SERVICES LTD.

44A WESTBOURNE GROVE, LONDON W2 5SF

Polarized moving iron movements
with syphon pens directly attached
Built-in solid state amplifier (one
per channel) provides 8 calibrated
sensitivity steps. Two marker pens
are provided

Basic error 4% Frequency
response from DC to 100Hz 2dB

PRICE £265.00
PRICE £520.00

PRICE £770.00.

Telex: 261306

WW—066 FOR FURTHER DETAILS

TRATIFLS

== HEGTRDMGS uo

58-60 GROVE RD. 0 5 o il e i
WINDSOR,BERKS. o c i i e o
SL4 1HS.

NEW CATALOGUL LIST FREE S.A.E.
TEL. 54525 ‘1ONEY!HA( K IF NOT SATISFIED

POST & PACKING 20P FOR TiE U.K.
BARCLAYCAKD & ACCESS BY POST
OR £5 MIN ON TELEPHONE ORDERS .

EAST SERVICE TOP DISCOUNTS .

INTEGRATED CIRCUITS

555 TIMER = 34p*  LM380(6/740) v
556 2 x 565 90p* LM381 Preamp £2
703 RF/IF AMP 29p LM3900 4xOPA 53p*
709 T099 or DIL26p*  \C1303 2xPre 2

NORMALLY 24 HOURS
ON EX STOCK ITEMS
+ .

710 DILLA 35p*  MC1310 stereot?
723 Regulator 14p*  MC1312P SQ ¢1.70
741 DIL 8pin  21p*  \C1330 75p
741 DIL 1ipin 31p*  C1339 Preampi?2
711 TNOO 33p*  WFC4000B W 72p
747 DUAL 741 69p*  MFCGO30 1

748 DIL 8 pin 32p* XEH46 FETOPA 12+
7805 HV1Asregtl. 35% NE510 or 330 €2*
7812 & 781%eafl. 40" NE555 TIMER ip*
76013 6W AF [1.50 NESNS6 2x355 90p*
SEVEN SEGMINT LED DISPLAYS AY51224 CLOCK ¢4 * NIH60/1/2/5/6G/783

BRIGHT DL707 COM ANODE & CA3016 54p*  SN72711 as 741
DIL701 COM CATH. 0.3 ¢1* ICL8N38 Sigen £4 * SN76660 IF  74p
IL747 0.6 8UMBO CA €1.25% LM300H o1 o* SN76611 IF €1
) -
DIGITAL CLOCK IC 51221 ¢i* tggg;é DQI_S SR Y o e g:p
7ENON STRODBE TUBES ¢4 & €7+ o ASE (U iy p
LM309H 105 can £1* 7¥114 Radio ¢1.19

HED LEDS ”] D. LM318 70VusOPA £3+ S
o om0 CIMOS TTL A6

OR 0.2" DIA. NO CLIP 10p*

1000 14p> 7400  12p* 7490  39p*
T1L209 RED LED & CLIP 12p* 1000 15p% 7401 130e 7101 75p*
i) 2 BIED KULSL et 1002 16p* 7402 15p*  7492/93 45p*
GRELY OR ORANGI. LEDS ' 29p* 007 16p* 7404 19p*  7495/96 72p*
OP12 54p-2\5777/0CP71 34p 1009 50p* 7408710 18p* 74100 1.25%
1011 16p* 7413 29p+ 74107  32p°
: 1012 17p* 7440  16p* 74121  29p*
méngJ{EAT 4049 50pc 7441  7lpe 74123  G9p*
e f Mmoo o
1 4501 9 Tap. 15 &
DISTRIBUTOR ‘ L\ 159151 Gbe  7470/72 27p* 74147 £2.50*
4528 c1+ 7473774 31p* 74151  T5p*
INDUSTRIAL, EDUCATIONAL, TRADE | 1543 g2+ 7475736 35pe 71134 €1.40%
& LXPORT SUPPLIED.SEND FOR 4553 £5* 7486 35p* 74196 €1.50*

?l\sl};};é;ugﬂir\]ggggsérggozﬁg DIL SOCKETS PROFE3SIONAL QUALITY

PURCHASED.DISCOUNTS 10% OFF 8pin,l4pin & 16pin ALL 12p ea ~
100 wp. 157 OFF 1000 up.... SOLDERCONS 100 49p* 1000 #3.95*%

NEW LOW PRICES. Full spec devices

TRANSISTORS AND DIODES

IliS BUSKH SET up ea*
MATCHI G p Pr*

AC127/B 176 10p*
AD161/162 eal3Gp*

BC107 8p*
BC107B 13p*
BC108 8p*
BC108B or C 13p*
BC109 ap-
BC1N9B or C 12p*
BC147/8/9 8p
BC157/8/9 11p
BC167/8/9  12p

BC177/8/9  1Gp
BC182/3/4a/110p
BC212/3/42/212p

BCY70/1/2 15p*
BD131/132ea 36p*
BFY50/51 15p*
BFYH2/53 16p*

BSX 19/20/2119p*
BZY88 ZENLER 10p

C106D SCR 1pe
MJ2955 T3 O9p*
MJEZ29 99p+
YJE30" i
0AR1/91 5p

TIP29 & 30 40p*

BARGAIN PAKS FULL SPEC tlea

PAK A: 11 RED LLDS

s Vero
PAK B 741C 8 PIN OP AMP I

BX Cff 22050 ) 12 BC109 €1*  yppo 0.1 PITCH COPPLRCLAD
PAK E: 11 BC182 11 283704 ¢l o L
5 5 2% 8T 10p* 37X p
PAK G: 7 BFYSI I8 2N3810 €1 gi.lay.ggn Sl.le. jobo
PR e i 1* K 30xINO14 €1 37,37" r2 FACE CUTTER G5p*
BAN ‘ £1¢N 25 OA91C1  py BREADBOARD 2°'x4" £1 or
PAK 20 PLASTIC BC109 TYPEMPREl  g-ls- go VERO PINS 36 30pe
10-365PF TUNER.SINGLE GANG FOR BLACK PLASTIC CASES 42mmx
MED /SHORT WAVE.XTAL SET etc 1+ 80x60 50p*100x75 GOpP*99x

SET3/IF CANS 155

470KHZ TOKO ¢1% 120 70p.DESOLDER BRAID 50p

TIP31/32 50p* DA I_O

TIP31c32¢c68p*

TIP11/42ea 66p* p en

TIP41c42c ' ¢1.50% p
1P29 69p*

FIP3 65p* PCR ETCH KIT 3 ITEMS £2+

TIS43 UJT 26p ETCH RESIST PEN 2TIPS 75p*
IN911/4148 4p FEC ETCH PAK TUB 600gm £1*
1N4001 4p* 6x4" SROP 5p*NYLON F/GEl*

N4 1 Sp*
e 75+ SCR AND TRIACS BR100 25p*

TAG 1A4GOV 50p*1AR00V 69p*
IN706/8 .

fa e e %g, 1A50V 37p*.Cl06D 4A400 60p*
2901,/ 5pnp2gpe  TRIACS:SC146D 104100V ¢1*
IN2926 oy 7pe DISCO TRIAC 15A100V 2+

2N3053 17p* AUDIBLE WARNING BLEEPER
2N3055 90W 33p*  12V35mA €1.20710 off f1¢
2N3055 115w15p*  CAPACITORS 22pf - .ol 5p
2N3614 TO3 €1*  ELECTROLYTIC IN 10 & 25V
N37 3/4 10p 1/2/1 1 7p 50V 10p
2N3705/6/7 9p 2 )0 10p.1000 20p
N3708/9 9p
9N3710/11  1op POTENTIOMETERS AD etc20p
2N3819 &23e17y PRESETS 6p 4VRESISTORS 2p
2N3820 PFET10p HEATSINKS T05 or 18 7p
2N3904/5/6 157 TOS 16p.TO3 4" finned 50p

2v5457 FiT 325  DIN:PLUGS all 15p.Sock 10p
BRIDGL1A50 20p* SWITCHES SPST 20p Dpdt 29p

GAS DETECTOR TGS 308etcfd*

s




Falkliand Is/,a/)

Guyana Portugal

Greece India

Jordan

Yugoslavia United States of America

Zambia Gibralta

By J. L. Linsley Hood

Pack Price
1. Fbreglsss printed-circuit board for powsr amp £1.15
2. Set of resistors. capacitors. pre-sls for power amp

............................. £2.15
3. Set of semiconductors for powar amp . £6.50
4. Pair of 2 drifled. finned heat sinks .. ... E1.10°

5. Rbreglass prinled-circuil board for pre-amp £1.75
6. Set of low noise resistors, capacilors. pre-sels for
pre-smp £3.40
7. Set of low noise. high gain semiconductors for
preamp ... £2.40
8. Set of potentiometers {including mains switch} £3.15
9. Set of 4 pushbutton swilches. rotary mode
swilch
10. Torgidat transformer cnmpMe with mlunutlc
scresn/housing prismery: D 117-234 V. secondaries:
3033 -25 ¥ 2 £10.95

Designed In response to demand for a tuner to complement the world-wide
this kit provides the perfect maich
The Wireless Worid (Skingley and Thompson — Apni. May 1974) published
onginal circuit has been developed further for inclusion into this outstanding
slimine unit and features a pre-aligned front end modute, excellent a.m
rejection and temperature compensated vancap tuning. which may be
controtled either continuously or by push button pre-selection. Frequencies are
indicated by a frequency meter and shding LED indicators, attached to each
channel selector pre-set. The PLL stereo decoder incorporates active filters for §'
suppression and power 15 supplied via a toroidal transformer and §
For long term stability metal oxide resistors are used

acclaimed Linstey Hood 75W Amplifier

“birdy
integrated regulator
throughout.

Pack Price.
1. Abreglass priaied beard for freat end IF sirip.
demodulator. AFC and merie circaits . d
2. Sot of metal exids resiators. thermistor, capacitors,
cermet presst for mounting o pack 1 . £4.30
Sl of transisiors. diodes, LED. Integrated Clrtulll for
mounting on pack 1 £5.25
Pro-aligned front end module. coil assembly. three
soction ceramic fitter .. ... ... ... .. £8.50
FRbregtass prinled circuit board for slereo decoder
€110
6. Set of metal oxide resistors. capacitors, cermst
presel for decoder . .. ........ ... .. . £2.60
. Set of fransistors LED. integrated circuit for decoder
. Set of componenis for channel sefector swilch
module including fibreglass printed circuit bosrd.
oush-button switches. knobs. LEDs. preset adjusters
£8.80

~

o

R

0108 20 baremt, T eken e o T omeiel ok -
. Funclion swilch. 10 turn luning potentiometer. knobs
£5.30

10. Frequency meler. meler drive components. fibreglass
printed circuil board £9.45

w

Published in Wireless World (May, June, August 1976) by Mr Linsiey-Hood
this design, although straightforward and relatively low cost nevertheless
provides a very high standard of performance. To permit circuit optimization
separate record and replay amplifiers are used
ocomponent front-end designed such that the noise level is below that of the
tape background. Push button switches are used to provide a choice of

.............. £4.50,

Chile

Spain

" POWERTRAN o
ELECTRONICS

HI-FI NEWS 75W/CHANNEL AMPLIFIER

Pack Price
11. Fibreglass prmled{ircun board for powsr supply
.............................. £0.85
12. Sel of resistors. capacitors. sscondary fuses.
semi-conductors for power supply . ... ... £4.60
13. Set of miscellaneous parts including DIN skis. mains
input ski. fuse holder. inter-connecling cable, control
knobs £5.35
14. Set of metaiwork parts including sifk scraen printed
fascia panei and alt brackets, fixing parts, sic. £7.30
15. Handbook 30
15. Teak cabinet 18.3" x 12.7% x 3.1

2 each of packs 1-7 inclusive are required for complste
stereo system. Total cost of individually purchased
PACKS . i e < Tmer T e o o £83.75

Pack Price
11. Toroidal Iransformer with eleclrosistic screen.
Primary: 0—117¥-234V £4.45
12. Set of capacilors. rccllhm voltage regulator tor
power supply
13. Set of miscellaneous parts. mcluqu suckcls fuse
holder, fuses. inler-connecting wire, etc. .. €£1.50
14. Set of melal work parts including silk screen printed
facia panel. acrylic silk sctreen printed tuning
Indicator panel insert, internal screen. fixing parts,
BCE mpal 8 e 8 e R e ‘£7.50
15. Consiruction notes llree wnh cnmplele kit] .. £0.25
16. Teak cabinet 183" x 127" x 3.1 .. .. .. £9.85

One each of packs 1-16 inclusive are required for complele
stereo FM tuner. Total cost of Indmdua"y purchased
packs . ... .. . .

the latter using a discrete

equalization time constants, a choice of bias levels and also an option of using

an additional pre-amplifier for microphone use.

The mechanism used is the

Goldring-Lenco CRV, a unit distinguished in its robustness and ease of

operation Speed contro!

and automatic cassette ejection are

both

implemented by electronic circuitry. This unit which is powered by a toroidal

E&OE VAT rate changes excluded

roller tinned and supplied with circuit diagrams and

Postal Order

T transformer and uses metal oxide resistors throughout offers an excellent
(= match for the Wireless World Tuner and the Linsley-Hood 75 Watt Amptitier
10
£ PRICE STABILITY
‘Order with confidence! Irrespective ot any price changes we will honour all
= prices n this advertisement for two months from 1ssue date provided that this
o advertisement 1s quoted with your order
) All components are brand new first grade full specification devices. All resistors
c (except where stated) are low noise carbon film types All printed circuit boards
Q. are fibre-glass. drilled
8 construction layouts
<
EXPORT ORDERS No VAT charged. Postage charged at actuatl cost plus 5
packing and handling Please make payment by Bank Draft,
International Money Order in sterting
g SECURICOR DELIVERY' For this optional service (U.K. Mainland only) add
(] £2.50 (VAT INC ) per kit
= U.K. ORDERS: Subject to 122 % * surcharge for VAT. Carriage free
®L MAIL ORDER ONLY. (sor at current rate if changed)
®

United Arab Emirates

Pack
- Slereo PCB (accommodates 2 rep. amps. 2 rec.

N =

oW

O~
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Singapore New Guinea Israel

AMBlENTACUUS”[:S

In Hi-Fi News there was published by Mr Linsley-Hood a senes of four-
articles (November, 1972-February. 1973) and a subsequent follow-up
article (Apri. 1974} on a design for an amplitier of exceptional
performance which has as its principal feature an ability to supply from a
direct coupled fully protected output stage. power in excess of 75 watts
whilst maintaining distortion at less than O 01% even at very low power
levels. The power amplifier 1s complemented by a pre-amphifier based on a
discrete component operational amptlifier referred to as the Limac which is
employed in the two most critical points of the system. namely the
equalization stage and tone control stage. positions where most
conventional designs run out of gain at the extremes of the frequency
spectrum  Unusua! features of the design are the variable transition
frequencies of the tone controls and the variable slope of the scratch filter

There 1s a choice of four inputs, two equalized and two linear, each having
independently adjustable signal level. The attractive shimline unit pictured
has been made practical by highly compact PCBs and a specially designed
Toroidal transformer

FREE TEAK CASE WITH FULL KITS

ey £73.90

WIRELESS WORLD FM TUNER

F REE TEAK CASE WITH FULL KITS

mceer, £00 .75
NEW KIT!

LINSLEY-HOOD CASSETTE DECK

. Stereo  sel of

Price

amps, 2 meter amps. bias/erase osc. relay)£3.35
ctapilors. M.0. resistors,
polentiometers for above. . . ... . £9.80
Stereo set of semiconductors for above. . £8.90
Miniature relay wilh sockel . . £2.45
PCB. ali compenents for solenoid. speed control
sirguits L
Goldring Lence mechanism as specmcd £21. 95
£1.60

Funclion swilch. knobs .
Dual VU meter with illuminaling lamp .
Toroidal transformer with ES.
G117V, 234V, Sec. 15V ..

£7.20
screen  prim.
£4.45

SPECIAL PRICE FOR

COMPLETE KITS

Price
10. Set of capacitars. rectlfiers. L. voilage Tegulator

Pack

for power supply (Powertran design) . .. £2.80

. Sel of miscellaneous parts. including sockets, fuse
holder. tuses, inlerconnecling wire. elc. . £2.50
t2. Set of metalwork including silk screened tacia
panel, internal screen. fixing parts, etc. . £7.10

13. Construction notes . . ... £0.25
14. Teak cabinet 18.3" x 12, 7" x 3 I" . £9.85
One each of packs 1-14 inclusive are
required for compete stereo cassefte
deck. Total cost of individuafly pur-
chased packs £85.40

£81.35

Further details of above given in our FREE LIST

DEPT. WW3

POWERTRAN ELECTRONICS

PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NN
/ndonesia Brazil Switzerland Canada Saudi Arabia New Zealand Norway lIceland Sweden
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AUDIO KIT SUPPLIERS TO THE WORLD

T20+ 20 and our new T30 + 30
20W, 30W AMPLIFIERS

Designed by Texas engineers and described in Practical Wireless the Texan was an immediate success
Now developed further in our laboratories to include a Toroidal transformer _and additionaly
improvements, the shimline T20 + 20 delivers 20W per channel of true Hi-Fi at éxceptionally low cost
The design is based on a single F/Glass PCB and features all the normal faciities found on quatny |
amplifiers. including scratch and rumble filters, adaptable input selector and hedd phones socket ina|
follow up article in Pracucal Wireless further modifications were suggested and these have been,
incorporated into the T30 + 30 These include RF interference filters and a tape momitor facihty
Power output of this new model 1s 30W per channel

SPECIAL PRICES

Pack T20 T30 Pack 120 T30

1. Set of low woise resistors ....... 1.40 1.50 8. Toroidal transtormer — 240V prim. 6.80

2. Set of smafl capacitors ...... . 220 280 e.3. screen : 1
*3. Set of power supply capacitors . ... 1.90 2.30 9. Fibreglass PCB . .. 3.60, FOR COMPLETE KlTS.
8. Set of miscellansous parts ... .. .. 320 320 10. Set of metalwork. fixing parts 4.80

5. Set of slide, mains. PB. switches .. 120 1.20 11. Sel of cables. mains lead ... ... ... 040 040 T20+4+20

6 Set of pois, selecter switch ... 2.80 2.80 12 Handbook (free with compiete kit). .. . .. 025 0.25 3 1 1 0

7. Sat of somiconducters. 63, aits. ... 7.25 7.75 13 Teak cabinet 15.4 x 6.7 x 28" ... .. 450 450 KIT PRICE on |y -

2 NEW TUNERS!
WW SFMT Il

Following the success of our Wireless World FM Tuner kit we are now
pleased to introduce our new cost reduced model. designed to
complement the T20 and T30 amplifiers The frequency meter of the
more advanced model has been omutted and the mechanics simplified,
however the crrcuitry 1s identical and this new kit offers most exceptional
value for money. Facthties included are switchable afc, adjustable,
switchable muting. channel selection by slider or readily adjustable pre-set
push-button controls and LED tuning indrcation Individual pack prices in
our free hist

POWERTRAN SFMT

This easy to construct tuner using our own circuit design includes a
pre-aligned tront end module, PLL stereo decoder, adjustable, switchable
muting, switchable afc and push-button channel selection As with all our,
tull kits, all components down to the last nut and bolt are suppled
together with full constructional detaiis

e 59 et

I/
>

sam1 — 30 KIT PRICE £37-

Wirsless World Amplifier Designs. Full kits are not avaiable for these projecis but
component packs and PCBs are stocked for the highly regarded Bailey and 20W class AB
Linsley Hood designs. together with an efficient regulated power supply of our own
design Sunable for driving these amphtiers 1s the Bailey Burrows pre-amplifrer and our
arcuit board, for the stereo version of 1t features 6 inputs. scratch and rumble fitters and
wide range tone controls which rSay be either rotary or shder operating For those
intending to get the best out of their speakers we also offer an actve filter system,
described by O C Read, which splits the output of each channel from the pre-amplifier
nto three channels each of which 1s fed to the appropriate speaker by its own power
amphfier The Read/Texas 20W or any of our other kits are suinable for these For tape
systems a set of three PCBs have been prepared lor the integrated circuit based, high
performance stereo Stuart design Details of component packs are 1n our free list

30W Bailey Amplitier

BAIL Pk 1 F/Glass PCB 5 £1.00
BAIL Pk, 2 . . Poter set €2.35
BAIL Pic 3 Semiconductor set £4.70
20W Linsley Hood Class AB
_LHAB Pk 1 F/Glass PCB . . 5 £1.05
,LHAB Pk 2 Resistor, Capacitor. Potentiometer set £3.20
LHAB Pk. 3 Semiconductor set g £3.35
_Regulator Power Sypply

B0VS Pk. 1 f/Glass PCB P £0.85
B0VS Pk. 2 Resistor, Capacitor set . €2.20
60VS Pk 3 Semiconductor set 9000 o £3.10
60VS Pk 6A Toroidal transformaer (for use with Bailey) £8.80
HOVS Pk 6B Toroidal transformer {for use with 20W LH) £7.25
Bailey Burrows Stereo Pre-Amp

BBPA Pk 1 f/Glass PCB . £2.80
BBPA Pk. 2 Resistor, capacitor semiconductor set £8.70
BBPA Pk 3R Rotary Potentiometer set £2.85
BBPA Pk 3S Shder Potentiometer set with knobs £3.10
“nctive Filter

FILT Pk 1 F/Glass PCB B £1.40
FILT Pk 2 Resistor, Capacitor set (metal oxide 2%. polystyrene 2Y: %} £4.20
FILT Pk 3 Serniconductor set 5 £2.25
2 off Pks 1 2 3 rqd for stereo sctve filter system

Read/ | exas cow Amp

READ Pk 1 F/Glass PC8 £1.00
READ Pk. 2 Resistor, Capacitor set £1.20
READ Pk. 3 Semiconductor set £2.30
6 off pks 1, 2. 3 required for stereo active filter system £2.30
Siuar o NECOrGer

TRRP Pk 1 Replay Amp F/Glass PCB £1.30
TRRC Pk 1 Record Amp f/Glass PCB .. £1.70
TROS Pk 1 Bias/Erase/Stalihzer F/Glass PCB £1.20

Further details of above and additionai packs given in our FREE LIST

EXPORT NO PROBLEM

T30+30
KIT PRICE only

KIT PRICE

3

KIT PRICE

£32.60 |

™

' ‘
With 100s of utles now avajfable no longer is there any probiem
over suitable software No problems with hardware either Our
new unit the SGM 1-30 simply plugs into the tape monitor socket
of your existing amplifier and drives two additional speakers at
30W per channel A full complement of controls inctuding
volume. bass, treble and balance are provided as are
comprehensive switching facilites enabling the unit to be used
for either front or rear channels by-passing the decoder for
stereo-only use and exchanging lett and night channels The SQ
mmatrix decoder 1s based upon a single integrated circudt and was
designed by CBS whilst the power and tone control sections are
identical to those used in our T30 + 30 amphfier which the
SQM1-30 matches perfectly Kit price includes CBS hcence fee

i
&

R P Y

Speciel offer to T20 + 20 and Texan
owmers|

Owners of T20 + 20 and Texsn amplifiers,
which have no tape monitor outlet,
purchasing an SQM 1-30 will be supphed
on request, a free conversion kit to fit a tape
monitoring facility to the existing amplitier
This makes simpie the connection to the
highly SQM 1-30

decoder / rear channel amplifier.

15

SQ QUADRAPHONIC DECODERS

Feed 2 channels {200-1000mV as obtainable from most pre-amplifiers or amplifjer
tape monitor outléts) into any one of our 3 decoders and take 4 channels out with no averall sianal level
reduction. Un the logic enhanced decoders Volume, Front-Back, LF-RF balance LB-RB balance and Dimension
controls can all be impiemented by simple single gang potentiometers

These state-of-the-art circuits used under licence from CBS are offered in kits of superior quality with close tolerance
capacitors, metal oxide resistors and fibre-glass PCBs designed for edge connector insertion All kit prices include
CBS licence fee

M1 Basic matrix decoder with fixed 10-40 blend Ail components PCB £5.90

L1 Fuli fogic controlled decoder with "wave matching and ‘“front back logic™’ for enhanced channel separation All
components PCB . £17.20

L2A. More advanced full logic decoder with “'variable blend " for increased front back separation. All components,
PCB ... . P 5 e b 0dnooooCoannoa DADOND0A00000n 2.60

L3A. Decoder similar to L2A but with discreet component front end with high precision 6-pole phase shift networks for

. ... £25

xn7 eusbiN puejul{ BOLY UINOS BIEAO|ISOYD8ZY) BlISNY S8|S| PIEMPUIAA Ble|y BAUSY PpuUB|OH EBJlewer 8u09] elldlg eP

increased frequency response. All components (carbon film resistors). PCB 5 .90
Also available with M.O resistors, cermet pre-set —add .. ... £4.20
SEMICONDUCTORS as used in our range of quality audio equipment.
2NB99 £0.20 40361 £0.40  BD529 £0.55  MJES2) £0.60  TIP29C £0.55
2N1613 €0.20 40362 £0.45  BD530 £0.55  MPSAOS £0.25  TIP30C £0.80
2N1711 €0.26  BC107 €0.10  BDY56 £1.60  ppsat2 £0.35  TIPA1A £0.70
2N2926G £0.10  BC108 £0.10  BF257 €040  MpsAla £0.30  TIP4ZA £0.80
2N3055 £0.45  BC109 €0.10  BF259 €0.47  mpoaRa £0.25  TIP41B £0.75
2N3442 £1.20 BC109C £0.12  BFR39 £0.30  ppsabs €0.35°  TIPA2B £0.90
2N3711 £0.09 8C125 £0.15  BFR79 £030  MPSAGS £0.40, 1N914 £0.07
2N3904 £0.17  BC126 €0.15  BFYS] €0.20  MPSUOS £0.50 INO16 €0.07
2N3906 £0.20 8C182 £0.10  BFYS2 £0.20 MPSU55 £0.50 15920 £0.10
2N4062 £0.11 BC212 €0.12  CA3046 €0.70  $BA750A £1.90
2N4302 £0.60  BC182K_ £0.10, (LP1186 £6.50 5301 £1.30
2N5087 £0.26  BC2isn €0.1Z  MC1310 €220 513045 £1.20 FILTERS
2N5210 €0.26  BCIB2L €010  MC1351 €1.05  5N72741P €0.40  FM4 B 1.00
2N5457 €0.45  BC184L €0.11  MC1741CG €0.65  SN72748P £0.40, SFG10 7MA £1.50
2N5459 €0.45  BC212L €0.12  MFC4010 €0.95 11209 £0.20
2N5461 £€0.50 BC2141 £0.14  MJ4B1 £1.20  1p29A £0.40 @
2N5830 £0.35  BCY72 £0.13  MJAN €145  11p30a £0.45 3
Our Export Department will be pleased to advise on postal costs to any country in o
the world. Some of the countries to which we sent kits in 1976 are shown o
surrounding this advertisement <

Tunisia Germany Nauru Hong Kong Australia Eire Gambia Denmark France Muscat & Oman

9,




106 Wireless World, March 1977

GEARED MOTORS

100 R.P.M. 115 Ibs. ins.1!

115 b wns.. 110 volt. 50Hz, 2.8 amp. single phase
Wide range of AC and DC relays . VAHIABLE VOLTAGE THANSFOHMEHS split capacitor motor Immense power Continuously
R E LAYS available from stock Phone or write Carriage extra INPUT 230 v. A.C. 50/60 lLaled Tgézz)ny encDIosed 3Fav cooled lnDne gearhox
- ength 260mm. Dia. 135mm Spindle Dia. 15 5mm
In your enquiries OUTPUT VARIABLE 0/260v. A.C. Length 145mm. ex-equipment tested £12.00. Post
2/ BRAND NEW. All types. £1.50 Suitable wansformer 2307240 volt £8.00.
200W (1 Amp) fitted A/C Post 76p
voit meter - £11.50
WHY PAY MORE?! e, - . 15 R.P.M.
MULTI RANGE METER A.C. voits 2.5.500 0.C g 3 - B ype SD48 15 rp.m 80 1b. ins Input 1007120 volt A C Length inct
voits 2.5-500 (Sensitivity 2000Q/V D.C. & A.C 1 KVA (Max.5 Amp) ...... £18.00 gearbox 270mm. Height 135mm. Width 150mm  Shaft drive 16mm
D.C current 0/1/10/100 mA Ohms range 2 KVA (Max. 10 Amp) ..... £30.00 Weight 8 5 Kilos BRAND NEW Price £10.00, carr £100
Sturdy compact moving coil instrument with 21 3 KVA (Max. 15 Amp) . £38.00 Surtable transtormer far use an 220/240 volt A.C £3.85. Post 50p
ranges. dimensions 120 X 80 X 44mm Weight 4 KVA (Max. 20 Amp) ... .. £60.00 f-—.-._\
032 kg SERVICE TRADING CO. Prce £5.50. —— "\
incl leads and battery Post 50p (Total price inc LT TRANSFOR M ERS ﬂ ’
VAT & Post £6.48.) 0-12v/24vat 1 amp £2.50 p&p 50p DRAYTON MOTOR T =
0-16v at 1 amp. + O-15v at 1 amp (30v 1 amp.,) £2.50 p&p 50p Type RQR 230/250v 50c Continuously rated 1 e
25.0-26v a1 2% amp £4.50 p&p 75p RPM 90Ib in Reversible motor Twin spindle 6\ !
TRIAC. Raytheon tag symmetricat Triac Type 1ag 2560/500v 10 amp 0-12v/24v 10 amp £12.35 p&p £1.50 size 100mm by 140mm by 125mm  Shaft
500 piv Glass passivated plastic tr1ac. Swiss precision product tor long 0-4v/6v/24v/32v 3l 12 amp £13.00 p&p £1 50 S0mm by Bmm Weight 2 kios New Price :
term reliabiity £1.25. P&P 10p (inclusive of date and application 0-12v at 20 amp. or 0-24v at 10 amp £12.40 p&p £1 50 €16.50. P&P £1 00 /
sheet) Suitable Diac 20p. 0-6v/12v/17v/18v/ 20v at 20 amp £14.00 p&p £1.50 N/
0-Bv/12v at 20 amp €11.85 p&p £1 00
%to 60 MINUTES CCLOCKWORK TIMER. 0‘":;1‘!35'1_" 5“;“ Pg’:g;";;l‘”gsns b R
ouble pole 15 amp 230AC. Contacts {no dial) €1.50. P&P 30p A RAN (s .
Step up step down 0 115 200 220-240V BODINE TYPE N.C.I. '\?’. .
75 watt £3.50 p&p 60p. 150 watt £5.00 p&p 80p 300 watt £7.00. p&p ‘ v
?00 V.A. ISOLATING TRANSFORMER 95p 500 watt £10.75 p&p £1 25. 1000 watt £16.00 p&p £1 50p GEARED MOTOR (o \“
115,230 screened primary. two separate ‘or 116y for 115 or 230y : >\

Secondary two 115vat 150 V A for 115 or 230v output. Can be used
in series ot paralle! connectons Fully tropicalised Length 13.5cm RODENE UN'SET TYPE 71
width 11cm, weight 16Ibs Special price £6.00, carr {1 .00 TIMER

(Type 1) 71 r.p.m. torque 10 b in
Reversible 1/70th b p cycle 38 amp ThisU S A motor 1s offered in
as new condition Input voltage of motor 115v A.C. Suppiied complete

60 sec 230v AC operation Incol with transformer for 230/240v A.C. input.
lapsed ume cator and i A Price type £6.25. Post 75p or less transformer £3.75. Post B65p
HONEYWELL PUSH BUTTON PANEL MOUNTING MICRO mototsed  br for process phy (Type 3) 71 r.p.m. 230 Vot AC.
SWITCH ASSEMBLY. I - g mixing etc ce £6.00 L&p 60r Continuousiy rated Non reversible £6.50 Post 75p

Each bank comprises of a change-over rated at
10 amp 250v A C Black knob 1" dia fixing
hole %' Pnce one bank 40p. Two bank 50p.
Three bank 60p. Min order 5 pieces P&P
50p

6/9 VOLT D.C. GOVERNED 40mm x 40mm Spindle 10mm Dia
mm. £1.00 Post Paid Two tor €1.65 Post Paid

GALVANOMETER. :o ror gla
Calibrated 50 0-50 and 0-100 Mfg by Griffin & Geo g
Ltd Offered at iraction of maker s price in ang NINIstry
packing €12.00, p&p 60p

24 R.P.M. 230 vait AC Continuously rated Mfg Mycalex Ex-equip
Fully tested £3.85 Post 75p

1 R.P.M. 230/240 VOLT A.C. SYNCHRONOUS!! Ex-equipmant

2
230 VOLT FAN ASSEMBLY ( ,()
Conti \f

q 3 Thoraughly tested and guaranteed ONLY €1.50. Post 20p
Prcs £1.25. Fou 505 e ¥ GENTS 4" ALARM BELL  ( )
VAT 12Y:%. 34%v 0C Prce £4.50. P&P 50p - 20 R.P.M. GEARED MOTOR. 230/240 volt 20 r.p.m motor £1.00.
L - == Post 20p
21-WAY SELECTOR TnnBE STnn E REVERSIBLE MOTOR 230V A.C.
H H General Electric 230v AC 1,600 rpm 025 amp Complete with
§W|TCH 'th rehset (’20I| =10 [ * HY'LIGHT STROBE Mk. IV * anti-vibration mounting bracket and capacitor O/A size 110mm x
" 9 © - - atest type Xenon white hght twbe. Sohd state tming an I "
D T L G L CETER G (13 XL X hite tight wbe. Sohd d 95mm Spindle 5/16” dia 20mm long Ex-equipment tested £3.00.
swiiched up to 21 positions and can be reset fram tnggenng circuit. 230/240 volt A.C operation Speed adjustable Post 50p
2’% gi(‘)‘v"":c 9"9'9'5"‘9U‘:‘9 sl d°" 4 120 fps Designed for targe rooms. halls, etc Light output 2
3 operaton  Unit 1s mounted on reater than many (so called 4 Joule) strobes Price £16.40. Post
sirong chassis Complete with cover Price £5.50. x gﬁp Specially designed case and reflector for Hy-Light £8.25 * R,EVE,R.,S,'BLE MOTOR
P&P 75p & Post £1.00 * AEC1 12 np R rate hle 00
PRECISION CENTRIFUGAL : XENON FLASH : 5 16 ce £3.25. P&
BLOWERS (220240, AQ) GUN TUBES
Mig by Smihs Industries Minature model x i ) e ) * HALF REV. PER HOUR.
Series SF/200 Size 95mm x 82mm Aperture x ' 'ge of Xenon 1ubes availa s B % Sync. Motor 230/240v A.C Mig by Smiths £1. P&P 20p
38mm x 31mm 12¢ Em £2.75. Post 50p
Other types avarlable phone for detarls : R A& i e ek o e e o sk ke e e e e b
y fi ¥ 1 L
ﬁ:?:;a:lab\eexuemel powerful blower mfg by % ULTRA VIOLET BLACK LIGHT * METERS NEW 90mm Diameter
FRACMO 115/230v A C 2800/3400  p m fan type aperture 37 x § 4 FLUORESCENT TUBES * Type: 65CS . D.C.mc. 2. 5. 10 20 50 amp £2.75.
29, VBL& 25/c Price £12.00. Post £1 00 af1. 40\watt £7.00 (al 2f1. 20 watt £4.60. P 50, W Post 20p. 100 amp £3.25. Post 20p Type: 62T2 -
- * i : . S AC M/ 1 20, 50 amp £2.50 Post 20p. 0-300 Volt AC M1 £2.75
For usetin stan bi-pin fittings) MINI 12in, B watt £1.75. Post !
K 25p 9in.6 watt £1.40. 6in. 4 wartt £1.40. Post 25p * 3nd 300 Volt A C R/M/C £3.00 Post 30p
BLOWER UNIT 4 Complete hallast unit Euher 6" 9" or 12" iube 230V AC op M =
2007240V ac precision German buiit €3.50 pius p&p 40p. Also available for 12V D C op. £3.50 plus * BENDIX MAGNETIC CLUTCH
D\c\ea'rsm;'ally (l:)::‘ancrendp‘ 21‘:‘2‘5022 'as'?fe ¥ p&s 40p %* Superb example of electro-mechanics Main body
reversibie sumpti i e e P g
(20mm fia x BOmm Gep. Prce €350, ¥ BIG BLACK LIGHT T eoed “peuona, Cosmcan s fred and nas 30+
Post 50p ¥ 400W Mercury Vapour Ultra Vioiet Lamp Powerful source of UV perimeter. When engaged the ttansmission
& PF ballast unit s essenual with this lamp Prce of bulb and M exiremely powerlul Diameter 1 Total width
* matched ballast unit. £28. Post £2 Spare bulb only £10. Post * 17" 24V 0 C op Prce €3.50 plus p&p 45p
BOp

UNISELECTOR SWITCH
4 bank 25 way 75 ohm cotl 36-48¢ D C
operaton Ex new equipment £4.25, PAP

LSS S Ae SRNBIRessvennall BT T T

>0

Horstmann Type V Mk )l Time Switch 2007250 voit

75p Total price inc VAT £5.40. bk gl T A C Two on/two off every 24 hours at any manually
7 1 YT W T 30 36

i N ) | pre-set time amp contacts hour spring reserve

3 :w SQUAD LIGHT w 4 1n case of power falure Oay omittng device Fitted n

MINIATURE UNISELECTOR - 4 o heavy high mpact case. with glass observation

12v. 11 4 b -bridgi 1 h 50. P A new conception n lhight D o window Burt 1o highest Electricity Board spec

¥ 11 wey 4 bank (3 non-bridging 1 homing). £2.50. P&P 35p control Four channeis each 5131 et oo bbb mdwidually tested Price €7.75. Post 50p (Total inc

capable of handling 750 watts of

AT £8 S
MINIATURE ROLLER MICRO SWITCH ; spotlights. fioadhights or dozens of smail mains lamps Seven ’__ \_/ ,E_ "

1 i Hash
M switch OMRON type V15 FL 22-1C 10 for £2.00 post programs all speed controlted pius tiash modulation eftectively

giving 14 diffecent displays Makes sound-to-hight obsolete
50p (Min order 10) @ Completely electrically and mechanically noise free 1 A.C. MAlNS, Tl-nngR UNIT
3

Sub miniature Burgess type V 4T 1. 10 for £2.50. Puce only £60.00 Lot e

n be preser |
50 tor £10.00, post paid ?  Post 75p S.AE (Fooiscap) for further detalls w e b

x
LEVER OPERATED 20 amp c/0 Mig. by \ period up 1o 1 g b %(}
Unimax USA 10 for £4.00 plus 50p P&P (min order 10) ength of ) d L s
- = Swit

ol - Vaddinonal § . !
5 — = Wide range of AC and DC relays available a o R ‘!l(
NEW HEAVY DUTY . n from stock Phone or wnte n your Lights  Blectric  Blankets e Attra satn o
et )L o weh Size 1 5 e
L B = 54.%, RELAYS ;= ‘
]

. Price £2.28. 4 & Post
Mitg by Magnetc Devices 240v AC ¢

= : - £2.87))
gpemen aporcx 200 pullat 1257 fuea L I COLOUR WHEEL PROJECTOR é:),
a2l

YPE P1 INTACHANGE
230-250 VOLT A.C. SOLENOID 1) 50 ¢

200/240V ac 50H: 150W lamp complete with
Similar in appearance 1o illustration

£ ol filled colour wheel and mator plate Takes
Approximately 1%21b. pull Size of feet 1% x 13/16" intachange accessories and full range of lenses
Price £1.00. Post 25p

£29.95. Post £1 35 (nc VAT & Post. £33.70).

24 VOLT D.C. SOLENOIDS INSULATION TESTERS New ceramic consiruction  vitreous enamel
UNIT containing 1 heavy duty solenoid approx. 25 th. pull at 1 1n embedded winding. heavy duty brush assembly
travel 2 solenoids of approx. 1 1b pull at % in. travel.  solenoids of (N EW! contnuously rated

approx. 4 oz pull at % in travel Pius t 24V 0.C ABSOLUTE Test 1o | £E Spec Rugged metal construction, 25 WATT 10 25 100 150 250 500 1k. 1 Sk ohm £1.90. Post
) heavy duty 1 make relay. Price £3.00. Post £1.00 BARGAIN suntable for bench or field work. constant speed

50 WA’ 100 1k ohm £2.40. Post 25 100
——§ cluch Svel Bin. W 4n H 6 weight 6 Ib 20p. 50 TT 25 500 ohm ost 25p

> T 1/5 100 0 / 5D Tk / 1.5k
240 A.C. SOLENOID OPERATED . =- *§ 500 VOLTS 500 megohms  £40.00 Post 80p W&" 5k ohm 23_70?5%5,5?% 5 ©
FLUID VALVE L0CONVOLNSF 000/ eaohms [£46;007Rost 80p, Black Silver Skirted knob calibrated in Nos 19 1% in dia brass

SAE for leaflet -
Rated 1 p.s 1 will handle up to 7 p s.1. Forged brass body. P bush Ideal for above Rheostats. 22p ea.
stainless steel core and spring in b.sp. wmiet outlet
Precision made, British mfg

PRICE £2.75. Post 50p. NEW original packing

PROGRAMME TIMERS
— 230 voit AC Operaton 15 or 20 rpm
600 WATT DIMMER SWITCH Each cam operates a ¢/ o micro switch Ideal

Easily htted Fully guaranteed by makers. Will control up for ighung eHects. displays etc £x equip

" i
[ 10 800 wats of all lighting except fluorescent at mains Fon ’THE TOTAL vALuE OF Goons l"CLUB'NG tested Similiar to lustrativ

2 \j voltage. Complete with simple instructions £3.6%. Post 6 CAM mode! £5.00

o miscl PPN 8l POSTAGE UNLESS OTHERWISE STATED B e (T
£9.75. Post 40p A OUNT CUST \

ALL MAIL ORDERS," ALSO CALLERS AT: SERVI CE TR ING co- PERSONAL CALLERS ONLY

e 2000 watt model Post 60p Also available tor quoll AC

operation Pnces as above

57 BRIDGMAN ROAD, CHISWICK, SHOWROOMS NOW OPEN 9 LITTLE NEWPORT STREET,

LONDON, W4 5BB. Phone: 01-995 1560 LONDON, WC2H 7JJ.
: Closed Sdturdays. AMPLE PARKING Tel.: 01-437 0576
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8 DECADE RESISTANCE BOX

.

M —

- \‘ \
A —

* 10-100MQ * 0.1% Accuracy
* Colour coded digits, () yetlow, KQ white, MQ) red
TIME ELECTRONICS LTD.

Botany Industrial Estate Tonbridge, Kent
Tel. Tonbridge (0732) 355993

WW—023 FOR FURTHER DETAILS
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PC B DESIGN

SERVICE

All types of Artwork
Assembly & Drilling drawings
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The best sounding universal tone arm
PROFESSIONAL LABORATORY

Silicone Damped Pick-up Arm

=

most impressed with its performance
Micro-Acoustics Corp., U S.A.
‘Works exceptionally well with our cartridge’  Win Labs, U S A.
my Shure V15/3 has never sounded better, superb arm,
speakers suddenly in phase’ C. Tchalekian, Canada.
using Sonus Blue Label the sound was best of all by a very wide
margin over the finest other arms tried’ R. S. Golombeck, U.S.A.
finest tonearm to date with ADC XLM Mk 2 & SUPEX MMC
Louis Kalamaras, U.S.A
‘World's best tonearm, makes a Decca track (that ought to be
enough) Audiogram, U.S.A.
‘JVC X-1 fitted at last someone has designed a pick-up arm

.
° Com po nent Ident 'ty screens *  complementary to the best cartridge available
Solder resist masters : ton < g o Bcgver, LOreel
: more listening pleasure than with any other tone arm used
Multila yer " Stanton 681 eee ADC 26 & Fidelity Research
] H H h ng, Singapore
PADS Electrical Ltd : Au Chu Chung. Singap
° ADS 45 SOUTHWOOD RD. ° = Leaflet on request.
NEW ELTHAM, LONDON SE? o
ONDON TEL 01 8 . MAYWARE LTD. (Dept. WW3)
EL 50 6516 .
. 15 Heather Walk, Edgware, Middlesex HA8 9TS, England
@ o o ﬂ ” o o o WEANEIESANNSSANSNARS s sams 'LLL)
WW — 082 FOR FURTHER DETAILS
WW-089 FOR FURTHER DETAILS
ok B q
1 = ~ PABCB0 045 | PYI0T 00| UIS  4.00|ZL> 291 AF102  1.04] CGiZE 023 | OC42 0.73
EN I I EY A‘ l |S I I‘ 3 0.60 | PC86 o 0.62 | PY500  1.20] 122 085 (2320  070[Ari106 058] CGe4H 023 | OC43 137
EL90 . 047 pC88 ¢ 0.624PY500A t.20| UZ 071|2719  029{AF114 030] FSYI1A 026 | OC44 012
1 ELYS  0.67( 1C92 . oﬁg PY800  0.40f U26 0.60| 7729  0.45/AF115 0.30| FSY41A 026 | OC45 0.3
,7'\_. EL360 1.80 0.70TPY801  0.40| U3L 050 |7749  085[AFI17 023} GD4 038 [ OC46 0.8
4 e ° EL506 . 120 | PC97 039 PZ30  0.50f U33 1752758  585[AFi21 035| GD5 032! OCe 131
EMH0  0.58| PC900 040 Qr2l 110} U35 1.75 AF124  038| GD6 0.32
7A GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Tel. 6743 Emg\}‘ g- ‘:(C:g; g-i:?l '\ QQV03/ lgw 83} f-‘z’g Transi :H%g g-g‘: Ggg 02 -
X . . B ransistors . g 5 oC 0.14
ALL PRICES SHOWN INCLUDE V.A.T. AT 122 % EMBs  045| PCCSA 0614 575/20 100{U47 071 |and Diodes |AFI7& 0791 GDIl 023 | OC7l 0.3
0A2 0.85  6BSG 035 6LEGC 0.76,12AT7 0.34 30PLI2 040 (B729  0.79| EC52  1.00 | EMBS 1.207PCCBY 0.48| Q$95/10 1.00| U4 0.60 | IN1124A 0.61 | AF180 056| GDI12 023} oCc72 0.3
0B2.==0.40 | 6BA6  0.10 6L7(M\M 12AU60.50 | 30PL13 100 (Bl 63 260! EC53  1.00 |[EMS7 110 | PCCI89 0.52| QSI50/15 1.80| U0 055 [ IN4744A 0.16 | AF186  0.64| GDI4 058 | OC74 026
0Z4 0.55 | 6BC8 0906112 0.39/12AU70.34| 30PLI4 129 |CL33 1.75 | EC54 1.00 | EMMB803 250 | PCC805 0.75| QV03/121.85| U52 0.60 | IN4952 058|AF239  0.44) GDI5 047 | 0C75 0.3
143 080 | 6BE6 040 |6LI8 0,60/ 12AV6 0,60 [ 30PLI5 100 |Cv6 o060 EC86 084 [EYS] 045 | PCTEDS 0.701\Qvo4/7 3.00(U76 070 [2N404  0.21]ASY27 050] GDI6 023 | OC76 0.8
LASGT 055 | 6BG6G 100 |6L19 2.00/124X70.34| 3543 075 |Cves 10| EC88 084 [EYSl 045 PCF80 0401 Qv06/203.50) U78 0.45{2N966  0.61 | ASY28 0.38] GETI13 023 | OC77 032
1A7GT0.60 | 68H6 070 |6LD12 0.40| 12AY7 1.00 [ 35C5  0.80 |Cvoss 0.25| EC92 055 | EYA3 0.60 [MRcPR2 045 R11 1.00| USI 0.80 | 2N1756 058 [ ASY29 0.58] GETI18 023 | OC78 0.8
183GT 055 |6BJ6 0,65 |6LD20 0.80| 12BA6 0.50 | 3505 _ 0.90 |Cy)C 1.00| ECC32 100 | EY84 ~ L204 PCFR4  0.70) R16 2000/ U150 052 |2Nzi47 0399 [BA102 053] GETI19 030 | oC7sD 0.18
102 1.00 |6BK7A 0.8516N7GT0.70|12BEG 0.55 | 35.6GT 080 |Cy3l 070| ECC33 2.0 |FY86/7 0.37| PCF86 0.57| R17 Too[U153 040 |2N2297 026|BAIl5 0.16| GET573 044 | OC78  0.47
ID5 0.75 |6BQ5 034 |6PLI2 0.40(12BH70.55 [ 35W4 055 |1y 0,50 | ECC35  2.00Y PCF87  0.77| R18 120/ U9 050 [2N2369 0.16{BAII6 021) GET587 050 | OC81 0.3
1G6 1.00 |6BQ7A 060 [6P15 0.34]12BY7 0.85| 3523 080 |pe3 0.n0 | LCC40 69l EYSl 050 [ PCF200 1.20{ R19 075(U192  0.40 |2N2613 0.45|BA129  0.14| GET872 LIl | oC8ID 0.13
IH5GT 0.80 | 6BR7  1.00 6Q7? 0.50[12E1 3.50 . ¥ ! 034 |EZ35  0.45( PCF201 1.00| R20 0.60{U193  0.40 |2N3053 0.38|BA130 0.12| GET873 0.18 | 0Csz  0.13
1L4 025 |6BRE 125{6Q7GT0.50(1215GT0.40 i 033|EZ40 052 | PCF800 0.77| R52 0.48{U251  1.00 |2N3121 2.90|BA153 0.18| GET882 0.58 | OCs2D 0.13
ILD5 0.70 |6BS7 170 |6Q7M 0.65/127GT0.70 Y 034 'EZ41 052 | PCF801 049] RK34  100{U281  0.75|2N3703 0.231BCY10 0.53| GETS87 0.6 | OC83 023
ILN5 0.70 |6BW6 100 |6R7G 0.70|12K5 1.50 . % 0.35 | EZ80 - 0.32] PCF50290.54{ 5P4 1501 U282 0.70 [2N3708 023|BCY12 058] GETB89 026 [ OCs4  0.28
IN5GT 0.75 | 8BW7 0.65 | 6R7(M)1.00| 12K7GT 0.50 X Y %281 040 F806 0.53] SP13C  0.75|U291 050 [2N3866 1.16|BCY33 0.231 GETRS6 026 | OC123 0.26
IR5 0.50 {6BX6 0.29 65A7 0.55|12K8 0.75 . . 125 | F280. . 04 H200 1.00] TH/4B 1.00|U301  0.55 [2N3988 0.58 |BCY34 0.26] GET897 0.26 | OCI39  0.50
1S4 0.40 [6BY7 036 |6SC7GT0.75|12Q7GT 0.50 5 . 0.30 051 | FC4 100 PCL82 040171233 100[U320  1.00]35323 0358} BCY38 '0.26| GET898 026 | 0C140 LI
135 0135 |eépz6 060|6SG7 0.50| I2SATGT 075 | 50L6GT 1.00 |DFgs  g.60{ ECCS1 035 | FW4/500 1801 PCLE3  049] TP2620 1.00{ U339 0.50) AALI9 0.8 BC107 0.14] GEXI113 021 | OC169 0.50
IT4  0.30 |6C4 0.40 | 6SH7 0,55/125C7 050 | 66KU 052 |pHG3  0.50 | ECC189 0.80 | FW4/%00 180} PCLS4 - 0461 TP22 100 (U3Sl - 0.351AAI20 018 BCI08 014} GEX36 058 | 0C172 0.4
1U4 0.70 |6C5G 060 |65J7 0.60112SG7 055 72 0.70 |DH76  o.50| ECC804 0.79 |GY501 035 PCL86 0.34] TP25  100|U403 090 | Aai29 0.48[BCI0Y O.14| GEX45 0881 OC200 055
U5 0.85 |6C6 0.45 | 6SK7GT 0.55| 12SH7  0.50 | 77 045 |DH77 080 | FCC807 280 |GZ30 048 |'PCEs8  125] UABCR0 0.45| U404 0751 Aaz13 021(BCI3 0301 GEX55 087 | OC201 053
2D21 0.55 |6C¢ 200 |65Q7 0.60|125)7 060 | 85A2  0.75 |(5Hgi  o.w0 | ECFA0 050 |GZ32  0.60 { PCLA60-1.00f UAF42 070 U709 0401 AC107 0.18 BCI15 0.48| GT3 030 | OC204 0.50
2GK5 0.75 |6C10 071 [6USGT 0.80 12SK7 060 [ 85A3 075 DKz 0.0 [ ECF82. 050 | GZ33 180 L PCL80S/85 4 UBC4l 050 UH01  0.80 [AC1I3 0.30[BCIIE 030 Mi 018 | OC205 050
2X2 0.70 |6CB6A 050 |6U7G 0.55[I25N7GT 075 | 90CV 280 (DKo  0.70| ECB6 0.0 [ GZ34 07517 0. BC8I 055|U4020 075|ACil4  047[BCI18 026 MATI00 045 | OC206 1.05
3a4  0.55 |6C12 0354608 "0.50]125Q7 080 | 108CI 040 DKol  050| ECH21 200 (GZ37 160 PERADD “2904-UBF80  0.50{ VLS492 950 | AC126 0.14|BF154 030} MATIOl 0.50 | ORPI2 0.6
387  0.55 |6CDSG L6 |6V6G _0.30]125Q7GT 080 | 15082 100 DKoz  1.wo| ECH35 160 |1 080 | PEN25  1.00] UBF89 039| VP2 150 | AC127 0.20[BF158 021| MATI20 0.45 | SFT237 050
3D6 0.40 | 8CGBA Q_M»GVGGTT'S{ 12SR7 0.75 | i50C2 0.85 | pDKYe 0.70 | ECH42 071 [ HLI3C 0.60 | PEN45 00| UBL21 2.00|VP4(5) 200} AC128 0.23|BFI59 030 OA9 0.14 | SMI1036 0.58
3Q4  0.80 |6CL6 0.75[6X4  0.45[14H7 075 215G  0.60 pLe3 0.0 | ECH8I 0.35 | HL23  0.70 | PEN4SDD 1L00| UC92  0.50 VPI3C 0.60[ACI132 023|BFI63 023] OA47 0.2 | STi276 058
3Q5GT0.70 | 6CI8A 0.95 |6X5GT0.45]1457 1.00 | 302 120 (pLg2  oxo| ECHE3 050 [ HLZ3DD 0.68| PEN46  0.60] UCCK4 080 (VP23 0.85] ACI54 030 BEI73 044 OA70  0.18 | SX1/6 021 o
3S4 0.45 |8CM7 -100[6Y6G 0.85]18 1.25 | 303 120 DL92  045| ECHs4 050 |HL4l 100 | PEN453DD | UCCSS 045|VP4l ~ 0.80] ACIS6 023 BF180 035]| OA73  0.18 | U14706 0.30
3V4 0.80 [ 6CS6 045[6Y7G 1.25|19AQ5 0.65 | 305 120 [pLyd  0.80 | ECL8O~ 0.45 | H1AIDD 100 2.00| UCF80 0.80| VRI05 050 | AC157 0.30[ BF181 047] OA78  O.11 | X730  0.30
3CB6 0.75 |6CU5 090|7A7  1.0019BG6G 1.00 | 807 110 |DI96 060 | ECL82. 050 |HLAZDD 100} PENA4 1.00( UCH21 2.00 VT61A 075 | AC165 0.30|BEIS5 0477 OA81  0.11] v543 021
5CG8 0.75 |6D3 0.75|7B6  0.80|19G6  6.50 | 956 0.50 |pDM70 0.50| ECLB3  0.74 [ HN309 1.70 | PENDD/ . 4 030|BFY50 026 OA85 041 | y728 021
SR4GY 1.00 |6DE7 090 |7B7  0.80|19H1 400 | 1625 250 (DM71 1.75f ECLB4 065 HVRZ ~1.00] 4020 1. . 1.00 0.63{ BFY51 023 OA86 023
5T4 1.00 |6DT6A 085 |7D6  2.00(18Y3  0.40 | 1821 100 |Dw4/350 115 | ECLEA, 0.70 | HVR2A 1.00 | PFL200 * . 1.00 0.44{BFY52 023 0A%0  0.14 )
5U4G 0.60 |6EW6 0.85|7F8 2.00 | 20D1 0.70 | 5702 1.20 |DY87/6 0.35( ECL86 0.504 KT2 0.90 ~ .5 1.00 0.38| BTX34/400 QA9L 0.11 ALL
5V4G 0.60 |6GES5 100 |7H7 0.80120D4 2.50 | 5763 1.65 (DY802 0.45 [EE22 1.00 | KT8 3.00 |/PL36 = 060\ F41 0.70 | W76 050 | AC176  0.64 231| OAS5 0.1 PRICES
5Y3GT0.55 |6FI 080 |7R7  2.00|20F2 085 | 6057 100 |EROCC 20| EF40 078 |KT41 100 [PLKI _ 048] J'Faz 080 | WBIM 120} ACI77 032} BYL00 021 0A200 0.1
5Z3 1.00 |6F6G 080 |7V7  2.00|20L] 1.20 | 6060 100 ES0CF 5.#0) EF4l 0.75 | KT44  1.00 o F80 040 [WI07 075 ACY17 030{BYI0l 0.18f 0A202 0.2 | INCGLUDE
223G 048 |eFiz  0s50|7v4 0.80|20P1 100! 6067 100 EsoF 220 EF42 090 |KT63  0.60| PL82  037) UF8 050 W7l 036 ACYIS 0.23 BY105 021f OC19 148
2 iGTO055 |eFls  090|7Z4 ©0.80(20P3 100 | 6146 1350 ERIF  160| k- Wrg {KT66  LO00LPLAI- N45{UFSS 045 |W729 1201 ACYI9 0231BY11E 0.2) 0C22 0.4 VAT
§/30L20.79 |6F14 080 [8D2  0.50|20P4 084 7025 150 |FsscC  1sof EF80 029 KT71 1O PL84  058{U141 070 WD709 040| ACY20 021[BYI26 018} OC23 04| NOTHING
eR8G 140 |er1s  085!8D8  0.45]20P5 150 | 7193 060 |FopCC 070} EFE3  125| KTBI - 2.00 [waor pooflfas 070 |XE3 060} ACY2l 0.23(BYI2] 021 0C24 044
6AC7 0.55 |6F16 075 |[9BWE6 0.90 | 25A6G 070 | 7475 1.20 [E180CC 0.30 {:32' | KT88  6.7K| PL5047500 | Ulsa 043 [XFY12 0.60| ACY22 0.18 BYvy2z 116/ 0c25 o# | EXTRA
6AG5 0.35 | 6FI18 0.60 (9D7  0.70|25L6G  0.70 | 9002 055 [E180F 1.15 6 845 KTW61 1.50 090 UNjR0 0.60 | XHI5 0.60| ACY28 0.21f BYZ10 030| OC28 069 To
enG7 060 |6F23 065|908  0.45|25Y5 080 | 9006  0.45 |Fig2CC 300KEFES 032, KTW62 150 | PL505  ZBOITRIC 100 |XSGIS 1201 ADL0  0421BYZ1)  0.30 0oc9 073
6AH6 ©0.70 |6F24 080 |10C2 0.70[2524G 050 | Al834 100 |E|188CC 2.50 %07 KTW63 1.20 | PL508  1.00| UU5  1.J5 [ X4] 1.00| AD149  058[BYZI2 o.vj OC36 050 PAY
6AJ5 070 |6F25 100 |10C14 0.45[25Z5 075 | A2134 3.00 |E280F 500 EF92 050 /L& 0.50 | PL509 # 2.00/ UUS  0.52 | X6! 1.60| ADI6! 0.53]BYZ13 o030 OC38 050
6AJ8 0.35 |eF26  036|10D1 0.85]25Z6G 080 | A3042 600 [F11s5 0.30| EF93 040 |LNIIS 045| PLAOI 074/ UUIZ  0.40 | XG3 1.40| AD162 053pBYZ15 203 OC41  0.58
ehKS5 043 |eFss 074 |10DE7 0.80|28D7  2.00 | ACZPEN 100 [Easo 0.40| EF94 040 |LNI52 045 PM84 075 Uyal 050 [ X65 160 TCHED TRANSISTOR
6AK6 0.70 |6F32 070 |10F1 0.67|30A5 075 | AC2PENDD (ga76 10| EF95  0.45 LN30S 045 PY3l ~ 050(Uydz 050 X6 Leo | e SISTOR SETS
6AKS 0.40 | 6G6G 060 [10F9 0.65|30C1 040 1.00 0 G40 EFF 80 |LZ319 040 [ PY33/2 050/ UYS5 035 |X76M 075 uocgn\b 639154.AC157-AMZO)lepperpack.
6ALS5 0.20 | 6GHBA 080 |I10FI8 0.85(30CI5S 077 | AC6/PEN 080 |EAC9l 053] EF9R  “0.90 | L2329 0.40 PY8)  4.50| U0 1.00 | X118 045 Vocwi aé\zfogCBl.Son.
SAMS6 0.50 | GK5 0.75[10L14 0.45(30C17 077 | AC/P4 156 |EAF42 0Jof EFIS3 036 M8162 1.08 | PY8I 040l U12714  1.15 | X142 0.71 lOCBZ[;n ) 45, 50p.
6AMBA 0.70 | 6GU7 090 |10LDI10.75 [30F5  0.70 | AC/PEN(7)  EAF801 okz| EFis4 036 | MHL4 1.00[ PYS2 0.40] U16 100 (X150 0.7L) /A% an /0C82. 56p. Set of 3/0CE3 76p.
6ANS 0.70 | 6H6GT 030 (10LD120.45 [30L1  0.39 120 (¢ 03 <EPae—Tg] MHLDE 0.99 | -PYET 04| U17 1.00 | X719 035 ls“atgve;onvﬂ&uv 2.7v.3v.36v.4.3v, 4.7v. 5.1v, 13v. 15v,
6AQ5 0.47 | 6J5GT 050 |10PL120.45 (30L15 075 | AC/THI 104 e 0 K Ero0  043FMKT4 1204 PY88 048 U18/20 180 |Z145 0.7 16V 18 20v. 24v. 30v. iZp each.
6AQ8 0.39 !6l6 035 |1OP13 0.80 |30L17 0.70 | AL60 120 M‘m’nj‘w MUIZ/14 LIS [ e - .
6AR5 0.80 | 6)7G 035 |10P14 2.50 |30P4MR 0.98 | ARP3 060 |ERC8I 0.15| EL32 0.60 | MX%0 100 Allgoods are unused and subject to the manufacturers’ guarantee .
6AST 1.00 | 6J7TM o065 (10PIB 0.43|30P12 074 ATP4 050 |ERC30 o0.50| FLM 1.2¢ | N150 057| Terms of business. Cash or cheque with order. Despatch charges: — Orders below €15 in value. add
6AT6 0.50 | 6JUSA 090'12/\6 0.65 | 30P19/ AZIL 0.50 |EBCl  030| EL3S 3.00 | N308 0.9% 25pf0rposl‘andpack|ng.0rderso\e(E15pos_(andpacl_ung(reeo(charge.Al_lqrdersclearedsameday
GAUE 040 | 6kIG. 035 |12AC6 0.80 |30Ps 090 AZ3l 060 |FRFs0 00| EL37 300 | N33 125 Any parcel insured against damage in transit for 5p extra per parcel. Conditions of sale available on
6AVE 0.50 | 6KEG 050 |12AD6 0,80 [30P16 037 | AZAL 050 | L BF83 0.45 | ELAL 0.57 | N379 0.56| request. Many others in stock too numerous to list. Please enclose S.A.E. for reply 10 any enquiries.
SAWSA 0.84 0.55 |12AE6 0.80 (30Pi8 050 | B36 0.75 40 | EL81  0.65 [ N709 - 0.34 . . )
6AX4 0.75 gﬁ&GT 250 | 12AT6 0.45 [30pL1  Loo | B7I9 039 ng_g? :3 FL83 070 PS! 0.60| Special offer of EF50 valves, soiled but new and tested, £ each.
S
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Our 500w Auto Transfarmer will give voltage increases of
10 20 30 or 50 volts depending on which tapping you use
Price £4.50 + 36p Post £1 00 + 8p
Mains Volt Drop Compensation Transformer. Another
rating thing which happens in cold weather s that the
mains voltage drops and this can often drop to such a low
point as fo make solderng irons unusable or very stow in
operatron and also upsels the working of other instruments
Even in narmal weather if you put 8 long hine through 1o a
drstant workshop you may find that the voltage 15 low due to
woltage drop along the line so the compensation transformer
may be the cheap way of restonng voltage to normal The
other alternative being to insiall a much heavier cable
Variable Inductance Choke. In an unsaturated core state a
choke will oppose the flow of AC very much more than when
s core 18 saturated therefore. f the choke is built with a
separate coll 1o deliberately saturate the core a very smal
current of vanable dimension will act as a vohage regufaior
Use this for lamp dimming and a mulitude of other
purposes  We offer such a choke of 8 amps AC ranng
requining 75mA OC control current ar hargain price of
€22.50 plus £1 86 Carniage £5 00 + 40p This choke
weighs approx 60Ibs
Panel Meter 0-1 mA. Japanese made full vision perspex
front flush mounting Price €2.00 + 16p
Constant Vohage Auto. Transformer for operatng 100v
equipmertt off our standard 230/ 240v mains Input voltage
can be plus or minus 20% output voltage will be a steady
116 volts beautfully made by an Amernican Company Twc
models available 500w £35 + ¢2 80 Post £2 + 16p
750w model £50 + £4 Carnage £3 + 24y
Tangential Blower, paddie lype metal impeiler drven by a
powedul but gquiet mains operated induction motor These
give a real blow (or suck] with the mimmum of noise The arr
outlet1s 92" x 17" approx so they are ideal for hitting inta
acooker head forced draft heater eic Pnce £3.00 + 24p
Post 80p + 6
Tubular Heating Element. Spiral wire element wound on a
porcelain tube approx »"" dia and 3% long 500w rating
at 240 volts with flat tag connectors Internal diameter of the
porcelain tube s %' and 15 completely free from
obstructions and hve parts so this can be shpped over a tube
to heat the contents of the tube or the tube could simply be
used 10 support the element for instance if this was being
mounted in front of the tangential blower mentioned above
Price 50p +4p
Rectangular Hot Plate. Polshed alumimum panel with
ndged top and angles underneath to strengthen it This is
approx 10”7 x 4'%" lar plate Beneath plaie 15 100w
element and sensor switch which will maintain the surface of
the plate jusi 100 hot ta louch With leads and tags Thrs is
deal «f you are making up a fitted warmer or for an ainng
cupboard, etc Prnce 7S5p + 6p Post 20p + 2p
Humidity Switch, American made by Ranco their type No
J11 The action of this device depends upon the dampness
causing a membrane to streich and dryness causing it 10
contract  The stretching of the membrane through the
dampness will trigger a sensitive microswitch  The actual
point of switching «s adjustable by a screw within the device
1t1s guite sensitive breathing on 1t for instance will switch
on The rating of the micro switch we understand s 3-amp at
250v AV Overall size of the device appiox 3%’ long 1
wide and 1%’ deep Price 60p + 5p
Panel Meter 100mA flush mounting 3" around face
moving cail movement face printed 0-100 divided into single
dwisions Made by Taylor Electrical this has long terminals
protruding from the back so can be mounted on a thick panel
also 1t would be a relatively simple matter 10 add shunts 1o
convert this 1o read amps or tens of amps. etc Price £1.50
+ 12p
Charge / Dvscharge ndication metér This s a heavy panel
mouni.ng instrument made originally tor the G P O rather
old design but sull we teel will Hil an urgent need Basically
the operation of this depends upon a Mercury motor which
revolves clockwise or anti-clockwise depending upon
whether the batteries are charging or discharging A pointer
shows the s1ate of charge of the batteres at any tme Also
fitted within the nstrument are auxillary contacts which
could be used to set off alarms Ike lamps etc Price €4.50
+ 36p Post £100 + 8p
Resettable Fuses (thermal trips) Two rew types have come
n one made by ETA 5 a 6-amp model which 15 mounted
througt 1 single hole rather ke a volume control This s
surtable for 250 volts AC or 24 volts DC Price 50p = 4
4.5 Amp Maodel made by AEG is held by two screws thus a
bank of these cauld be mounied between metal straps Price
50p + Ip
Double Micro Switch Assembly. This has two standard
Bonella micro switches riveted together a lever filted at right
angles operates both switches at same ume This lever also
protrudes ¥;'' beyond the side of the switch so this could be
used as a cabinel switch or as a reset switch Note the
contacts are open until the lever 1s pressed Price 50p + 2p

Disc Motor, mains operated This 1s very thin in faci less
1han %' thick and only approx dia Spdle revolves at
250 :pm and the spindle which s approx 1 32 dia

pushes through so motor could be used 10 drive ciockwise or
anti-clockwise  The spindle being a friction fit can be pushed
completely out and replaced by your own spindle a knitring
needle for instance Price only 35p + 3p

75 mpm Mains fnduction Motor with gearbox This motor
s quite powertul and has 1%’ stack and the final 75 rpm
drive shak is 17" long by %'’ dia The motor also has a
spindle coming trom the opposite end to which could be
fitted another pulley Overall size approx 3" x 2"+
spindles Price £2.50 +~ 20p Post 60p + 5p

24 Hour Motor, beautifully made by Sanganmio This s
200 240v mains driven motor with gearbox tagether in one
housing size approx 1%’ da 12" deep If you are
contemplating making a 24 hour swiich with a lot of on “offs
then this s obviously the motor Price £1.75 + 14p
‘Venner Motor, makers ref no MT A62630 This s 1 rev
per bour and 15 standard replacement lor many mains driven
ume switch and con operated devices of 1S very convenier
motor for fittng into almost any equipment as the final drive
shatt is threaded and has a substantial kourled nut for easily
fhing wheel or disc Overall sizs of motor approx 2%°" dia
by 1%’ deep Poce £1.50 « 12p

Motor with Gear Box and hicycle chain type sprocket Finat
speed 175 rpm made by GEC thewr type no CE 1630 This
is for normal mains working and 15 approx 12 hp
Capacitor stari and reverssble Its lorque 1s approx 9lbs 1o
the inch This should be ideal for pulling curfains and similar
applications Price £7.50 + 60p Post 40p + 4p

Double Ended Mains Motor. Spindle speed 1400 rpm
made by GEC therr type No Q1600 Capacitor run
reversible 1/50th b p approx This 1s a very elficient and
versatile motor Price £5 + 40p Post 40p + 4p

Flat Uncored Solenoid, wound with probably the thinnest
possible enamelled wire This coil has a resistance of 3
ohms When connected 10 the AC mains 1t has an appreciaty
vibratory field and when 10 high voitage DC a substantfal
polansed magnenc field s present This s therefore dga
for many esperiments in magnetism induclion heatulg
transformer effects etc Sizeofthis 12 chaby 5 167 thigk
with /4™ hale through the centte adequately nsutated witf
tough plastic so quite sate for mains and even higher
voltages Price 50p + 4p

Mains Solenocid with Plunger, made by Wes! Tool part of
ther ‘Soreng range This has 1" pull-size when closed
approx 2%'“ long 1% wide 2° tigh Mounting base
bas six atternative fixings Prce £1.50 «~ 12p Post 20p +

l\;ams Solenoid with Plunger. Small West Tool - Soreng
type their model TT2 this has pull ovarai! size 1%
long 14" wide 1% high We have two modals standard
mains type 95p + Bp 110 volt type 85p + Tp

MULLARD UNILEX
A mains operated 4 + 1 stereo system Rated one of the hinest
performers n the stereo feld this would make a wonderful
ift for almosl anyone in the easy-to-assembie modular form
and complete with a pair of Hi-fi speakers this should sell at
about £30 — tin due 10 a special bulk buy and as an
ocentive far you to buy this momth we offer the system
complete at only £14.00 including VAT and postage

PAPST MOTORS

West German make these fine molors are noted for their pertormance and
raligbility Sperial features are the rotaung heavy outer which acts as a
ftywheel to eliminate wow and flutter and switchable reversing

We have four types in stock all 1 350 revs including starting capacitor

(1) Reference No KLZ 20 50-1 230 volts 50HZ Price £5.50
{2) Reference No KLZ 32 50-4 220 volts 50MZ Price £6.50
{3) Reference same as above 115 voits 50HZ Price €£2.50
{4} Reference same as above 110 volts 80HZ Price £2.50
Post and VAT BOp each extra

AEROSOL RELEASE LUBRICANT

Dry Film Lubricant In aerosol can for easy application and for putting lubricant into places where the
normai o1l can cannot reach Home and everyday uses We have purchased a large quantity of these from
the Liquidator and are able to offer them 10 you for about half of the original list price 88p per 80z can
o1 12 cans tor €5, postpaid The lubincant s | C | fiuon L169

MAINS MOTOR

Precision made — as uséd in record decks and tape recorders — ideal
also for extractor tans, blower heaters etc New and perfect Snip at
9Sp + VAT & Postage 35p

" stackmotor £1.50 + VAT & Postage 35p
VAT & Postage 40p

stackmotor £2 4

MULTI-SPEED MOTOR

Six speeds are avalable 500 B850and 1 100r pm and 8 000 12 000 and 15 500
rpm Shatiis ain diameter and approximately 1in long 230 240v 11s speed may be
further controlied with the use of our Thyristor cantroller Very powertul and useful
motor_size approx 2in dia « Sin long Pnce £2.00 including post & VAT

SPEED CONTROL SWITCH 50p + 4p

DISTRIBUTION PANELS

Just what you need far wark bench or lab 4 x 13 amp sockets in metal
box to take standard 13 amp fused plugs and on ‘ott switch with nean
warning light Supplied complete with 6 feet of flex cable Wired up
ready 1o work £2.75, VAT and postage 65p

MAINS RELAYS

With triple 10 amp changeover contacts aperating coll wound for 230 voits
AC. chassis mounting, one screw fixing. ex unused equipment 60p each. 10
for €5 post and VAT

BATTERY CONDITION TESTER
Made by Mallory but suitable for all batteries made by Ever Ready and others
mos: of which are 2inc carbon types but also mercury manganese — nicad -
silver oxide and alkaling batieries may be tasted The tester puts a dummy
aad on the battery and the meter scale indicates the condition depending
upgn which section the pointer rests The section reads replace weak of
good  The tester 1s complete . 1ls case size 3% x 6%’ x 2'' with leads
and prod €4.50, post & VAT paid

CENTRIFUGAL BLOWER

Mimature mains driven ce’nn!ugal type blower unit by Woods Powaertul but

specially built for quiet running — driven by cushioned induction motor with

speciatly built low noise bearings Overall size 472" x 4" x 4° When ’
mounted by Hange air 15 blown into the equipment but 1o suck air out mount

from centre using clamp/ Ideal for cooling electrical equipment ar hiting nto

a cooker hood film (37 et rdan_ removing flux Vsmoke when
soldening etc__sieA eal bargain at £3.30 + 6Dmpost & VAT -
- ! ~
r/ \-‘

BREAK-DOWN UNIT \

4 Contains hundreds of useful parts some of which are as tolld"

silicon diodes equivalent 0-31 68 resistors mostly ¥z watr 5% covaying
a wide range of values 4 x 1 mid 400v condensers 15 « 01 Add
100v condensers 2 RF chokes 8 x B9 valve holders 1 x 4H choke 1

11 5v transformer 1 hoxed unet containing 4 delay lines also tag panels!
mimmer condensers suppressors, etc  on a useful chassis sized appr:

9 % 5" x 7" Only 75p {the 66 diodes would cost at leasl 10 times thiy
amount) This s a snip not 1o be missed Post & VAT 75p

HONEYWELL PROGRAMMER_

This s a drum tming device the drum being caliGraTet+oegual
dwisions tor switch-setting purposes with trips which are infinitely
adjustable for position  They are also arranged to allow 2
operations per swiich per rotaton There are 15 changeover micro
switches each of 10/amp type operated by the irips. thus 15
wreuits may be chamged per revolution Drnve maotor 1s mains
operated 5 revs per nun Some of the many uses of this timer are
Machinery control © Baller fining  Dispensing and Vending
machines Oisplay highung amimated and signs  Signalling et
Prce trom makers probably over £20 each Special snip price
£12.50. £1.00 Post & VAT Don t miss this ternfic bargain.

SPEED CONTROLLED 3V MOTOR

This 1s a motor with a governor 9v operalion intended for record players and tape recorders These are
reversible and elediro magnetically and acoustically screened Size approx 1%’ diamater by 1'* deep
with good lengih spindle ~Japanese made portable replacement in a good many popular casset'e and
record players PRICE 95p inc Post & VAT

Learn in your steep Have radio playing and kettle holing as you awake
switch on lights to ward off intruders - have a warm house to come home to
Al these and many other things you can do f you invest in an electrical
programmer Clock by famous maker with 15 amp on ‘off switch Switch-on
“nnME EAN HeSer aaywhere 10 stay on up 10 6 hours Independent 60 minute
memary jogger A beautiful unit” Pnee £2.95, VAT & postage 60p or with
glass front chrnme bezel €1.50 extra

; 15A ELECTRICAL PROGRAMMER
YT mt
- 4
iy
o

250 WATT TRANSFORMER

Heavy duty power ttansformer which can be used for many purposes Rated at 250 watts it 1s very wel

buils with frames tor upright mounting and 1s varnish impregnated Its primary 1s for 230 240 vohsg0
cycles it has four secondaries each 10v very high current windings Just a few of the circuits it can pow)'\

are 10-0-10v at up ic 12 amps 20-0-20v at up to B amps single 10v at 25 amps single 20v at 127
amps single 30v at 9 amps single 40v at 6 § amps The transformer can be used for power circuits
ichatging etc i or for amplhifiers there being an earth screen between primary and secondanes A
ranstormer like this today would cost at least £15 from the makers however we are making a special/
'oﬁer at £4.50 + 36p post ©1 + Bpeach Grab some while you can. our stock may not last long

IT'S FREE!

Ouwr monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived — often bargains which sell out before
our advertisement can appear it's an
interesting list and it's free — just send S.AE.
Below are a few of the Bargains still available
from previous lines.

Radiant Wall Heaters for bathrooms workshops  eic
Advantage with this type of heater s that the benekt 1s telt
immedvately there is virtually no warm-up period Due to a
recent large purchase we can ofter the Springlield 750w
This 1s @ 750w heater 20" inches long Quite mice design
with tughly polished retlector and chrome plated guard wall
mounting brackets and pull cord switch Retal price
onginally intended to be 78 50 we are able to sell these at
€3.95 + 32p Post 70p + 6p
4 Pole Motor. Carefully halanced spindie fitted with belt
dnve pully for tape recorders etc Normal mains working
speed 1 250 r p m Price £1.50 + 19p Post 30p + 13p
5 Band Mains /Battery Radio. This s a portable radio with
abulltin mains power pack Handy size approx 9'* high '
wide and 3 deep with carrying strap This also uses a
reasonable size speaker to give a better than average ione
The radio has a conventional glass scate with a painter
travelling behind The scale 1s marked in frequencies and has
a logging scale and covers the foliowing bands
AM 535.1605 kH: FM B88.108 mHz Awcraft 108-135
mH7 Pohce 147-174 mHz Weather 162 5 mHz
These sets onginally retaled a1 around £ 20 each They are
new but are faulty on one band This will be either the AM or
FM band otherwise they are in good order Price £8.50 +
£107 Post 50p + Bp When ordening please siate
oreterence for AM or FM band
8-Track Stereo Cassette Deck. Complete mechanism with
push button  operated frack selecton Tape head and
pre-amp  Japanese made with front flap for cassette entry
Price £5.50 + 62p Post 40p + 5p
Mains Power Supply 10 suit deek £2 + 25p
8Track Sterso Car Cassette Player. 12 volt with polanty
reversing switch  Speakers not included these were sold
under the trade name  Eipico  at just under £20 each The
ones we have were faulty on arnval from Japan hut have
been serviced Prce €9.50 + F1 99 Post 50p + 7p We
also have few of these sull in need of a repar but omplete
and we befieve guite repairable Price £6.50 + 82p Posi
S0p + 7p
Shaver Light with isolated socket. As you know normal
mains sockets must not he used in bathrooms on account of
the danger of an accident through touching the live side
when earthed through bath or sink etc Mowever provided it
15 150lated from earth a shaver socket 15 allowable and the one
we are offering complies with this requirement It 1s also
fitted with a putl cord switch and 1s 1deal for use over the
mirros in the bathroom Price £8.50 « 68p Post F1 50 +
12p
Prassure Control Switch made hy Allan Bradley nf the
USA therret no 836 Completely adjustable from 30
af vacuum 1o zero then up 1o 75lbs per square inch of arr
pressure This also has an adjustable differential which can
be set 10 pressure toterance of between 2-15 psi The switch
operates changeover contacts which look capable of
treaking up 10 16 amps AC Few only of these Price €15 +
£120
Air Flow Senser. Amercan made by the Foxborough
Company We have two different types One bears ref NF 8
5034 and the other MF 8 -~ 502B These are beautifully
made precision units ohviousty intended for ity ng in1o very
high pressure ar or gas lines There 1s an inbuiit turbine and

transducer * converior with electiical contacts bui other than
this we have no 'nformaton on these sensers Prce s
negotiable

Convertor Amplitier, agan made by (he Foxborough
Company their pari no N 137 CR We believe these are for
use with the ahove air flow sensers Price agan negonable
Motor with Gearbox made by Klaxon (heir type no EK3Q
J2 - M21 This s a very popular type of motor hnal dpive
shaft cames out at night angles 1o the moior Final speed-is
10 rpm Approximate size of the motor casing Q2" ong x
Ya'' diameter These are ex-rquipment hut guaranteed O K
supplied complete with transformer for use on siandard
230v 50Hz mains Prce £4.00 + 32p Post 80p + 6p
Mains Table Radio. Japanese made This s a medium
wave valve receiver with bulltn aenal plenty of volume and
reasonable lone Will recerve all strong and medium powered
stations on the wave bands — medium wave This type ot
radio 1s coming hack into populanty owing to the very high
price of batteries Price £4.95 + 50p Post £1 50 + 19p
Miniature Mains Transformer. Siandard prmary centre
1ape secondary giving 4 5v-0-4 5y 200mA Price £1 50 +
12p

Mains Transformar 20 volt 2 amp. Upright mounting
standard primary centre tapped and fixing feet Prce €1.50
+ 19p

Auto Transtormer. 20 watt 240 voli 10 116 volt This s the
same as the transformer above as this has a centre 1apped
primacy Price £1.50 + 19p

Mains Battery Eliminator. Jaopanese made Bakelle
encased wih two prangs for shaver and adaptor This has
autput of 4 Gv at 100 mA and s therafore suitable 1o use in
radios or simular equipment that use three 1 5 cells or by
small internal alterations the vollage can be siepped up to 6
volts very easily or Qv and 12v Price £2.00 + 25p Duio
but 9v £2.50 + 30p

Light for Growing. With the ever increasing price of oil
more and mare growers are using insulated bu; Idings
without any daylight and are using electrc lamps for light
and heat Variaus ditferent types of lamps are recommended
amongst these are B’ fluorescent Tuhes warm white with
mternal reflector We recently acquired a quantity of these
with suitable control gear and can therefore make a specia
offer as tollows if you buy 100 sets each set comprising 8°
tube nstant start hallast current regulahng capacitor two bs
/n tube connectors and two Terry clips for holding the wbe
Price £3 + 24p per set Collected from our depot in Sussex
or delivered to you — delivery charge at cost We have only
1,000 of these sets so this offer should be taken up quickty
Car Starter. Most dnvers who use thewr rar around town find
that on a very cold morning they have difficulty in starting
because the battery has not any charge left in t This always
seems [0 happen on the morning when you are 10 a particular
hurry so a charger /starter 1s well worth baving Qur kit for
this compnises a heavy duty 250w Iransformer and tult wave
rectrfier which for short periods will defiver 20 amps This is
usually encugh to get the car started directiy it bas started of
course 1t can be disconnected from the batiery as 1he car s
internal charger wll 1ake over Special offer price of this 15
£6.50 including post and VAT

Cable Bargains. We have now snld out of all the 7029 1
core and aiso il the ' Smm 3 core We ara also rapdly
gong through our stocks of 7029 3 core and earth and 1 5
3 core and earth You will recall that we made a special offer
of these cabies a1 £9.50 + 76p and £5.50 + 44p Sof yoo
have installation work planned then we advise you ta buy
early 10 avord disappointment We have most other sizes of
cable in stock but of course these are not so popular

Terms: When order under £5
please add 40p to offset handl-
ing and packing charges. Cash
with order except Institutions
and Public Companies.

~ J. BULL (ELECTRICAL) LTD.

(Dept. W.W.), 103 TAMWORTH ROAD
CROYDON CR9 1SG
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Components from

SINTE f(ll' KITs ' BOOKS y DISPLAYS = MPUS leading manufacturers only

A FREE CATALOGUE requested by post or phone, will be sent by return giving full details of our range of CASES ® CHIPS @ DISPLAYS ® MPUs ® MPU KITS
@ SWITCHES and other components not listed here, with same day despatch for goods in stock. All prices valid until 31st March, 1977.

USEFUL PRINTED .cigwn ‘B‘uaﬂgs : CMOS anD OTHER COMPONENTS sena for catarogus -

CD4000 0.17 CD4036  3.65 CD4076 1.61 cLOCK ;:szs TR 1 4555
ipti CD4001 0.18 cD4a037 1.08 C04077 0.60 AY51202 2.89 .
e e TerTS) CD4002 047  CD403B 1.24 (D078 0.24 AYE1224 350  BO8O (2uS) 32.25
Sets of PCBs to hold dispiays and all the ICs tor bulding a 6 digit 4 digit or 2 dig CD4006 1.35 CD4039  3.55 CD408)  0.24 MK50253 5.60 »\S/\CCG&OPO 33.87
COUNTER MODOULE WITH LATCH USING TTL The PCBs hold one each per digit ot CDA0C 0.18 CD4040 1.23 CcD4a082 ©0.24 FLAT CABLE e i
TIL321 7447 7475 and 7490 as well as Rs and Cs Each set consiste of one vertical PCB cD4008 1.1 €D4041 0.96 CD4085 0.82 20w 1m1.00 GSU L
which holds the displays and 1s fastened to a honzontal board which holds the remaining CD400g 0.64 CD4042  0.96 CD4086 0.82 Om for  B.00 g
components (please order components separately) E:r 10 0.64 CD4043 :-‘5 04089 1.78 \7IER0CASES MPU KITS
. €04011  0.20 CD4044 1.07 D4093  0.92 /51410) 3.36 MEKBBOOD! 137.00
610950 6 digit Set Sue h 30mm w 173mm d 109mm £5.50 €D4012 0.19 CD4045 1.61 04094  2.15 514110 3.77 INTRO KIT
246.950 4 digit Set Size h 30mm w 126mm d 109mm -~ £3.95 s CD4013  0.64 CDA046 1.53 04095  1.20 7512370 2.18 \SPBK/200E 93.66
915950 2 digit Set Size h 3Dmm w B0mm d 109mm €2.30 forree C04014 1.16 C04047 1.04 04096 1.20 7512380 3.00 VeS80 176.68
e 610 CD4015 1.16 CD4048 0.64 (04097 4.28 751239K 3.58 2 .
950 CD4016  0.64 CD4049  0.64 C04098 1.26 DISPLAYS TRANSFORMERS
DISPLAY HOLDING PCBs NON-MULTIPLEXED Cp4017 1.16 CD4050 0.64 CD4099 211 FND500 1.02 LEDTRF 1.95
876-001 6 digit counter format for FND500/T1L321/T1L322 £0.75 P CD4018 1.16 CD4051 1.07 CD4502 1.43 TIL3I2Y 1.30 SLTRF 1.95
675001 4 digt counter format for FNDSOD TIL321/TIL322  £0.55 vl C04019 0.64 CD40s2  1.07 04810 187 1322 120
472.001 2 digt counter tormat for FNDS00 'TIL321/TIL322  £0.29 CDa020 1.28 (04053 1.07 CDaz11 1.80 XANG52 2.5 CRYSTALS
DISPLAY PCBs WIRED FOR MULTIPLEXING 246.950 CD4021 1.16 CD4054 1.33 C04514 3.15 ANGS4  2.45 32yr68ckiz ~  4°50
DS00-6 6 digit clock format for FND500/TIL321 /TIL322 €1.35 Cpa022 111 CD4055 1,51 Cpasis 160 5701 5.80 5 12MH;, 3.60
D652-6 5 dignt clock format tor XAN652 /XANBS 4 £1.35 o €04023 024 204056  1.51 CD4516 1.56 SOLDERCON SUNDRIES
D500-4 4 dignt clock format tor FND500/TIL321 ‘T1L322 £0.90 Cha02s 089 C04069 5.48 Cpazis 1.25 IC PINS R0 10
DS008 8 digit counter format for FNDS00/TIL321 TiL322  €1.35 w2 (04025 ©0.28 Da0s0 128 Cpas20 1.43 100 0.50 A s
915.950 €D4026 1.98 CD4063 1.26 CD4527 1.82 1000 4.00 {RCA 8 DIL)
€04027 0.64 "D4066  0.71 04532 1.65 10,000 34.00 7801 2WC 0.77
142.269 R '&Tu: buillding a 2 dign, sngle PCB CMOS Counter Module with Latch Ep028] 103 coA007y 428 DAsss 108
5 complete kit for building g, sing unter Modu M : 24 a :
Includes PCB 912-950, 2 x TIL322 or FND500. 2x 4511 1 4518. i 5. socket pins. otc N T K NEW DATA FROM SINTEL
Size h1167mm, w 71mm_d 18mm £8.50 04031 2.85 CD4D70 0.67 MC14553 4.68 Motorola McMOS Databook
912.950  Single PCB only as used in 142-269 COUNTER KIT above €1.05 CDa032 1.23 C04071 0.24 Nac08-—810s (Vol 5 Series B) 3.50
(04033 1.60 CD4072 0.24 TMS 8080 Microprocessor Datasheet 0.75
x » 0D4a032 2.19 CD4073 0.24 TMS5501 (Muintunction 1/0
M MOR 3 eaioas] bt 54 Controlier for 8080) Datashee: 0.75

HIGH QUALITY
4K STATIC RAM 0
9131
1024 x 4 bt @ 500nsec Access hme @ Single 5v supply @ 120mA max reent consumption @ K ITs
22 pin Dil package .
When winng up @ 1024 x 8 bit memory board using 91315 reduces the numbe: of wires between CRYSTAL CONTROLLED 6 DIGIT CAR CLOCK WITH INDEPENDENT JOURNEY-TIMER. Shows hme
memory ICs from about 100 to about 18 or elapsed tme in hrs mins secs @ Runs off car 12v supply ® Nine push butions for Start-Stop-Reset
Order ays 2131 £19.50 selecting display 1o show ume or elapsed nme @ All controls functional irrespective of display mode @ Ku
complete with case. Order as CCK. £38.00
TTL COMPATIBLE STATIC RAMS =
2102A-6 2112A-4 6508 ACK {ALARM). Orders as ACK + BBK + XTK £33.58
1024 x 1 bit 256 x 4 bit CMOS 1024 x 1 bit ‘h Without crystal control and batiery backup {Can be atded)
650nsec 650nsec 600nsec P Order as ACK £26.80
TTL Compatible TTL Compatible TTL Compatibie GC:\( CLOCK KIT. Olrder as GCK I: EBBK + XTK €19.65
Order as 2102A-6  £3.61 der as 2112A-4 £4.76 0 -0 ‘ Without crystal control and batiery backup
Drdor 3 £ Order as 8508 £8°08 Ocder as GCK €14.40
Our offices are at Link Property, 209 Cowley Road, Oxford, but please do not use this as THE SINTEL CAR CLOCK KIT Order as AUT-CK £17.85

2 postal address “ Without case
ORDERS Add VAT at 8% + 25p p&p Phone orders sce FAST SERVICE  Export orders welcome No Order as AUT-MODULE KIT €16.45

VAT but add 10% (Europe) 15% (Overseas) for Air Mail p&p For export postage rates on heavy ems 50Mz CRYSTAL TIMEBASE KIT Order as XTK £6.28
cortact us st B

FAST SERVICE. We g that Teleph Orders for goods in stock, received by
4.15 p.m. {Mon.-Fri.) will be despatched on the same day by 15t Class Post (some
heavy items by parcel post) and our stocking is good. Private customers should
telephone and pay by giving their Access or Barclaycard ber, with a minii order
value of £5. Official orders, no minimum.

SINTEL
SEND YOUR PO BOX 75C. OXFORD
ORDER TO Tel. 0865 49791

E_.B’.‘impgrt an(:’ distri:)ute NEW WIDE-RANGE
igh-grade products from

World-renowned British ] MULTIMETER UM-11

f& Overseas Manu- ' Features 38-colour-coded ranges
acturers. - with high input

NEW FUNGTIDN impedance.
GENERATORS!

—
—— o

d.c. Voits, 9

150mV to

1500V f.s.d.

at 100k}/V. a.c. Volts,

1.5Vto 1500V fs.d. at 31 .6kQ/v. d.c.
Current, 10uA to 15A. a.c. Current,
15A

G430 provides Sine-wave NEW PULSE GENERATOR Other star features include mirror-scale.

rugged taut band suspension, dB scale,

(0-10Vrms) and  Square-wave Model 70 (illustrated above) diode and fuse protection
(0-20V p-p) from 600Q, conti- R e

nuously variable, via 4-position | Compact, low-cost pulse and square-wave generator, | with test-leads and

0-60dB, push-button operated | featuring leather carrying £39 50
step attenuator. Frequency range * P.R.F 4Hz to 400kHz, gated or free-running. case. a

HZ to MHz. 0/P 10v pz2ak from 501}, also synch. O/P Soo mside back
s $ Pulse widtF 1 uSec to 100mSec / cover for details
end for Delay 1uSec to 100mSec. of ICE Super
details of our Pulse mark / space inversion ranges of multi-
complete range TTL/CMOS HI LO gating facility meters!

pesswmn. | —m| = ELECTRONIC BROKERS LIMITED (New Products Division) Monday 10 Friday
| ==™ == 49-53PancrasRoad,London NW1 2QB. Tel:O1-837 7781 JEE 19,5 p.m.

WW — 111 FOR FURTHER DETAILS
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"y L A, =
TTLs by TEXAS C-MOS I.Cs OP. AMPS TRANSISTORS
7400  16p 74107 36p CD4000AE 20p 1458  Dual Op Amp Int Comp 8 pin DIL 70p AC125 25p | BFYS! i5p IN3439  67p DIODES
74H00 28p ;3:(‘39 89p CD4001AE  20p 3014 Ext Comp 8 pin DIL 36p AC126 20p | BFYS52 16p 2N3442 140p | #SIGNAL
74500  63p 0 5Sp CD4002AE 20p 3130 COSMOS/Bi-Polar MosFet 8 pin DIL 100 %158 Job | Bevon  120p | wgN3cES  30p | 0Ady 9%
741500 30p | 74005 308 | CD400GAE 95p 390 Quad Op Amp 1Wpnoi  70p | ACIa  Jop | 8908 e | mnarer | SA0 @
P p | * 12p 0A81 15
;jg; :gp gg:gg;AE 20p 5367 FET Op Amp T0-99 275p AC142 20p BSX20 20p *2N3704 12p 0A85 |5:
P | 74118 8ap AE 61p 709 Ext Comp 8.14pn DIl 30p AC176 20p | #8U105  140p | *2N3705  12p 0A90 ”»
7403 18p 74120 120p CD4011AE  20p 741 Int Comp 8 14pnoIL  22p AC187 20p | BUIOS  250p | *2N3706  12p JAQ 1 7
7408 23p | 74121 329 CD4012AE  20p 747 Dual 741 14pnoIl 70 horee  foon] Hvuesa0 Hasp | aaN3707] hZel  [oA9s 7p
74H04 36p | 74122 s4p CD4013AE 55p 748 Ex Comp 8 14pmDIL 365 ACS8. I | Mi2955 120p | w2N3708  12p 8p
7405 25p | 74123 76 CDA015AE 90p | 776 pr 054 o " Aoae o | fie28ss gronny paNddoop iZg 22020 109
7406  43p 74125 732 CDA016AE 50:: e 0P R L= Lo0k AD161 33'& .“déﬁi%%s ;gp g:g;ég z:gp N o
P P IN916 9
7907 4% | w126 70p | C04017AE 1005 | LINEARLC.s f0167 e |wwbsais  Bop | W35 18 | maie  ap
P | 74128 75 4018AE 110 CA3080€ s 2p | %2 16p
7409 a3 | 74132 70 CDAOYGAE 52p | #CA3028n O Coseste TRMOL 3% | Afne om awesugo  62p | wN3905 208
7410 18p | 74135 759 CD4020AE 120p 1CA3046 5 Transsstor Array 14Dl sop | AF117 20 |'0G36 " eb | soNaoss  1en | DECTIFIER
74H10 28p 74141 75p CD4022AE 100p :‘Cﬁgggg Quad_Low Noise Amp 16 pn DIL 200p AF127 25p | Oc3s 7ep | *2N4053 10 i :; f;"
7411 24p | 74142 320 CD4023AE 22, D#f Cascade Amp T05 70p AF139 43p | 0C36 75p | *2N40BO  13p | wmyi127 b
7412 25p 2 Uy CDA024AE 30" *AY- 10212 Tone Generator 16 pin DIL 600p AF239 48p | wOC71 20p | w2N4123 22p IN40O1 (5);1
7413 36p | 7a1ar 190n | CDAOZSAE 22p | WAMRO  Iimeomun o 16omOl e | Gclos s o 42000 o | wNl: 2 | oo
: e 0
7412 750 | 74148 160p CD4026AE 170p ICLB03BCC  VCO Fun Gen 14pnDIl 3a0p | BCI09/B 10p |uTiP20A dop | woNA1Z6  22p | INaogs o
7416 33p | 74150 140p CD4027AE  65p JIVEE 20 Sediogae, M4pinDIL  99p | BCIO9C  12p |«TIP29C  S5p - | #2N4289  20p |  IN4QO 7
7417 36p 74151 72p CD4028AE 98p :tmggén Stereo Preamp 14pinDIL 175p | #BC117 22p | #TIP30A 48p | *2N4401  27p IN5401 13
7420 18 Aud Amp +3 Trs Aray 18 pin DIL 160p *BC147 9p | «TIP30 60 «IN4403 27 P
p | 74153 gsp CD4029AE 120p 252 Rhythm Generator 16 pin DIL 80, *8C 14 A B 5 iN>g0g]  18p
7421 40p | 74154 150p CD4030AE  55p #MCT310P  FM Stereo Dec lapn oL 1905 | wCid5c  1on mEve R h Shsly Wej| sio7 2%
7422 22p 74155 9 CD4040AE 120p *MC1351P Lim/Det Aud Preamp 14 pinDIL  97p *8C157 ip | TP P D P
324 N
7423 37p | 74156 92 CD4042AE  90p s Multipjie 14 pinDIL 300p | #8C158 10p | TIP32C :gs “2N540) 332 ZENER
7426 30p | 74157 90p CD4043AE 100p S ) (Yo e paes || Beiaa [l WEssa  .sow | [N6O3L, AEORY) [DI7VIalSEY.
7427 37p | 74158 140p CDA046AE 140p WC3340P  Electrome Attencs e BB30E [} SONOOCT  ER|| LSS wasg N61O7  5%5p | w300mw  sp
7428 36p | 74159 190m CD4047AE 100p WFCI000B 1 AW Audio Ama e poob | ESbe)  ptedll Devaay wise | geNeosy - nsosdl Kiw 18p
7430 1Bp | 74160 120p | CDAOA9AE 63p | *NESIOL  Audo Pwr driver 7089 1don | 5C178  17p | Tibven  agen | Gneres riop
7432 36p 74161 120p CDA0S0AE 57p Ngggg Time 8pn DIL  40p 8C179 18p | TIP35C  290p 2N6292  65p | NOISE
7437 36p | 74162 120p CD4054AE 120p NESG! s A en Bak N scied  Lob | unsea prog || MOS80l WOeR) [azsh 110p
7438 36p | 74163 120p CDA055AE 140p NES62 PLLmth VO tolaon aoon | Bogs,  Oong| lEssc “agod | iodkny  3SP
7440 19p | 74164 120p CD4056AE 135p NES65 Pl B o B | sy oy | medms  [ese fif pEodea) | ase
7441 75p 74165 220p CDA4060AE 130p NE566 PLL Fun Gen 8 pin OIL zoos *8C212 ||: R:il?z ;g‘; jgggg 1%3:
7442  70p 74166 160p CDA069AE 27p ’;52‘757 PLL Tone Dec 8pin DIL  200p *8C213 10p | TiPa2A 70p 40410 65p
7443 140p 74167 340p CD4071AE  27p SN72710 Bt é’fl arator po g:t Too 4 poa o)) Oedes e 04, 00e
7444 140p. | 74170 250p CD4072AE  27p *5N72733 Video Am‘;’, 1a ;:: oIt 1§gp gc:;g :1“s)p Iisots o2k P S15 BR
:11445 120p 74173 160p CD4073AE 30p *SN76003N Pwr Aud Amp with int HS 16 pin OIL 265: BCY71 22: ‘;:23355 ;g: Aosss ¢ REII:[?I-(I;FEIERS
446 100p 74174 120 CD4081AE 21p *SN76008 10W Amp 1n 4 ohms 5pin Pasic  250p 80124 130 ZTX108 1
7447 85p 74175 35: CD4082AE 27p #SN76013N  Pwr Aud Amp with int HS 16 gin DI 140p BD131 as: :4TX3OO .3,‘,’
7448  8op 72176 120p CDA093AE 95p :g:;gg;gh‘ F1’ow AmpinBohms  SpnPasmc  250p 8D132 40p | *2TX500 15p FETs *1A 50V 22p
7450  18p | 74177 100y CD4510AE 130 g owr Aud Amp with nt HS 16 pin DI 140p | #80135  48p |%/TX502  18p | *BF244 25p | *1A 100V 2ap
p p #SN7B033N  Pwr Aud Amp with int HS 16 pin DIL 230, *3D 136 50, 457A *MPF 1 ( *1A 20( 28
7451 20p cDA4511AE P P | 2N457 190p a0p P
74179 160p TAE 160p +TAAG2TA Aud Amp for TV ait 225p | #80139 52p | 2NB97 22 #MPFI03  agp | *1A 400V 30p
7453  20p 74180 110p CD4516AE 112p *TAAG6 1B FM IF Amp-Uimuter /Det QIL 120p 80140 $8p | 2NBIB 45: *PF104  40p | *1A G600V 36p
7454  18p 74181 298p CD4518AE 130p *TBAB4 1B Audio Amp Qi 250p BOY20  125p | IN706 20p «MPF105  40p | *24 50V 30p
7460  18p 74182 82 CD4528AE 120, *[BABS] Tuner & IF Amp 16 pin QIL 200p BDYS6  200p | 2N708 20p | *2N3819  25p | *2A 100V 35p
p P *TBABOO SW Audio Amp an 90, BF115 22 *2N3820 S0 *2A 200V 40
7470 36p | 74185 150y MC14553 528p +TBAB10 7W Audio A 5 2 Plmenans)  jacp P D
7472  30p 74186 gzop } *«TBAB20 2\‘:VV Azglo Amp g:t K g?g’ el e 22 hasaal Sl : 4300\\/ :gp
p | 0 Amp 80p 170D 23p | 2N1131 1 *2N65457 40 *3A 2 P
7473  34p 74190 160p TEXAS 75 SERIES *T0A2020 20W Audio Amp QiL/DIL 325p BF173 25p | 2N1132 .S,': *2N5458 40:: *3A 600\ 72p
7474 34p 74191 160p = XR2240 Prog Timer/Counter 16 pin DIL 370p BF17 26p 2N1304 asp *«2N5459 a0p -AA 100v 84p
7475  4sp T e 5107 160p *ZN4 14 TRF Radie Receiver TO-18 110p 8F178 28p | 5N1305  4sp 6A 50V 30p
7476  36p 74193 160p 3232(1) 1;(2),, Basic data sheeis on above at 20p each +S A E g:“;g ggp €“1 :3,86 asp 6A 100V lg:p
- - p 2N1307 4s5p g P
;ig? ggp 74194 120p 75452 72:: OPTO-ELECTRONICS BF184  22p | ON1308 40p | MOSFETs 6A 400V 120p
P 74195 95p 75453 72, Phototransistors LD Ro el e 10p | 2N1309  40p 3N128 85p
7482 %0p | 74196 120p | 75233 728 [OCP70 50p ORP12 70p | werias v | aniSid 2| DN g
P 74197 120p OCP71 120p ORP60 75 ot P | 2N171 25p 1 P
7484 P 197 15p | 2N1893 30, 3NIB7  180p
e };3:’, R TEXAS DTLs 2N5777 54p ORP61 75p | BF200 326 | 2n2102  sse | 3N202 120
o 199 250p 930 36p LEDS 02 o 32p | oN2219  20p 40603 58p
6 g3 | 74221 160p 936 40p  |TIL209 Red 16 ora3s  3ob | M2z22 209 | 40673 EEp
7489 320p 74251 140p o nod P Red 18p | #3FR39 30p | 2N2369  14p TRIACS
7490  40p 74265 90p oes P TIL211 Green 36p Green 36p | #BFRA0 30p | 2N2184  30p
7431  86p 74278 290p 955 ggp TIL32 Infrared 75p Yellow 3ep | A0S 300 N804SR T5p 3 400 120
7492 55p | 74279 1a0p P BRI 30m | 2000 A 24 | wio § 500 180n
7493 40p 74283 190p 963 40p SEVEN SEGMENT DISPLAYS #BFR88 30p t2N78:°‘2R z;: *2&'?!35(1 g:: 10 400 :gg:
7494 90p | 74290 150p MEMDRIES 3015F 0.3" Red 160p  Xciton: BEX30 3%p |«aN29268  7p | 2N2636  4Sp | 10 500 195p
7495 70p | 74293150p | 2102RAM  250p | DL70403”Red 140p 03" Green  160p BEXES  30m |eansnaey  gb | *INeETT ase | 1B 400 Zioe
84p 107 R " oy 2 p 5 5 a
7497 3a0p | 74305 1500 | 2112RAM 450n | Diyas 03 ned Jeep O Green  160p By 0w |"nzaze o el [ioe
41 12 P 3" Red 225p 0.6'" Green 225p p | 2N3053 18p 10669 120p
74100 120p 74366 150p 2513 ROM  850p . BFX88 30p | 2N3054  50p PUJT IAC
74104 65p 74390 200p 2602 RAM  250p Drivers: 75491 84p; 75492 96p BFY50 16p | 2N3055 50p *2N6027  48p | BR10O 30p
74105 65p | 74393 225p | X887 ROM 2200p 5 i i
= T106 -
VOLTAGE REGULATORS — FIXED _ pLaSTIC SCR-THYRISTORS  1A/700v  swd 110p | CAsiao. 0 O AMP
LAmpfmibositive 1 Amp _Negative C106D Most useful new Op Amp since | Neas ADJUSTABLE VOLTAGE
5v 7805 140p 5V 7905 200p 1A 50V 705 40p 4A/400V  Plastic 63p | the 741. Features inciude MOS REGULATOR. Positve LM317
12v 7812 140p 12V 7912 200p 1A100V TO5 42p  #MCR101 FET 1/P Bipotar O/P. High | 10220 3 pin Plastic Current i
15V 7815 140p 15V 7915 200p tA400V TO5 45p 05A/15V  T0O.92 25p | Speed. Wide Voltage. TTL Com excess of 1 Amp Output voltage
18y 7818  140p 18V 7918 200p 1A600vV TO5 70p 2N3525 patible, replaces 741 n most range 2V to 37V_Requires only 2
24y 7824 140p 24v 7924 200p 3A100V Stud 65p  5A/400V  TO-66120p | applications. same pin-out as 741 R's to set the O /P voltage Line &
LM309K 1 Amp 5V TO3 140p LM323K ASV  700p 3A400V Stud 75p  2N4444 No special handling precautions | 024 regulaton better than fixed
LM309H 100mA 5V 705 75p 7A100vV TO5+HS 84p  8A/600V  Plastic 185p | necessar : [godlator
DUAL VOLTAGE REGULATOR 7A400V TO5+HS 90p  *2N5060 Price €1 g pinDiL | Prce £3.25.Data 0.20p + SAE
+15V  100mA 16 pin DIL 300p. 8A 50V Piastc 130 0.84/30V  TO- sae
(Adjustable by resistors from = 8V to % 20V) P 12A400V Plasl:c 1508 t2N50832 92 34p | Daa + Cireuss 40p +<ac
VARIABLE VOLTAGE REGULATOR 16A100V Plastic  160p  0.8A/100V T0-92 37 : !
723 2V t 37V 150mA 14 pn DIL 45p 16A400V Plastc  180p  *2N5064 P VAT RATES: All items at 8% EXCEPT where
TL430 3V 1o 30V __100mA_T092 85p 16A600V Plastic  220p  08A/200V T0-92 40p marked# which are at 12%2%.

NOMATIC LTD.

URST ROAD, LONDON, NW9
4333 Telox 922800

LOW PROFALE DIL SOCKETS BY TEXAS Minimum Order £2

8 pin 13p, 14 pin 14p, 16 pin 18p, 18 pin 36p, P&P 20p Mail Order Only

Gowt., Colleges, etc. orders accepted.

24 pin 50p, 28 pin §0p,

40 pin 75p.

Please add VAT to total

ISSUE NO. 4 NOW READY — WITH NEW SECTION ON METERS

This catalogue — Electrovalue Catalogue No. 8 (Issue 4, up-dated) offers
items from advanced opto-electronic components to humble (but essential)
washers. Many things listed are very difficult to obtain elsewhere. The
company’s own computer is programmed to expedite delivery and

maintain customer satisfaction Attractive discounts are allowed on many

purchases; Access and Barclaycard orders are accepted

+ FREE POSTAGE on all CW.O. mail orders over £2.00 list value

(excluding V.A.T)) in U K. if under, add 15p handling charge

Postal communications to Dept

144 pages

40p

Post paid
inc. refund
voucher worth
40p

Ww3 18 ST. JUDES ROAD, ENGLEFIELD

GREEN, EGHAM, SURREY TW20 OHB. Phone Egham 3603 Telex 284475
Shop hours 95 30, 1 pm Sats . both branches
NORTHERN BRANCH: 680 Burnage Lane, Bumage, Manchester M19 1NA.

Phone (061) 432 4945
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“Two hooks from W irelessWurdW

These books are of very special appeal to all concerned with
designing using and understanding electronic circutts. They comprise
information previously included in Wireless World's highly successful

Circards —regularly published cards giving selected and tested
circuits, descriptions of circuit operation, component values and
ranges, circuit limitations, modifications, performance data and
graphs. Each of these magazine-size hard cover books contains
ten sets of Circards plus additional circuits and
explanatory introduction.

circut @ gcircut 2
designs designs

Collected Circards Collected Circards

PWilliams/J Carruthers/JH Evans/JKinsler PWilliams'J Carruthers JHEvans JKinsler

A WIRELESS WORLD PUBLICATION A WIRELESS WORLD PUBLICATION

BOOK1 BOOK 2

Basic active filters Constant-current circuits Bas - gates C d as - signai process:ng

Switching circuits Power ampiifiers Wideband amphfier d as — signal generation

Waveform generator: Astable circuits Alarm circuits C d as — measurement and

AC measurements Optoelectronics Digital eounters detection

Audio cireuits Micropower circuits Pulse modulators Monostable circuits

Transistor pairs

| ORDERFORM Name (please print) _1|
I To ' General Sales Department Add |

IPC Business Press Limited ress
| Room 11, Dorset House I
| Stamford Street, London SET 9LU |
I Pleasesendme ~opy/copies of |
| CircuitDesigns--Number1at£1040 |
| Circuit Designs — Number 2 at £12 50 Company registered in England and a subsidiary of Reed |
| each nclusive | enclose remittance value £ international Limited Registered No. 677128 Regd. office 1
\ (chegues payable to IPC Business Press Ltd.) Dorset House, Stamford Street, London SET 9L /
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O

INTRODUCTORY
MONEY-SAVING . o,

OFFER

BUY THE SS.1100 f’f;,,.
100 W.R.M.S. T
POWER AMP

WITH THE NEW

SUPPLY AND SAVE £9.45*

Large heat sink £1.00°

£1.95 $S.370 70V/2A
Using a 70 volt supply. the SS 1100 delivers 100 POWER SUPPI.Y
watts R.M.S into 4 ohms for an input sensitivity of o
500 mV frequency response — 10Hz to 50 KHz £I 2-50

*1 dB. S/N ratio better than 75 dB, distortion
typically 0 1% at half power Size 5'' x 32" x
1% including heatsink type mounting bracket

Ordered together with iarge heat
sink (total normal cost £22.95)

S$S.370 POWER $S.1100 POWER AMP

NOW WE INTRODUCE SS.370. OUR NEW £2' 00:’:
POWER SUPPLY — IDEAL FOR THE §5.1100. .
The SS.370 includes low voitage take-off point for POSTAGE — Add £1 00 for
pre-amp. tuner. etc §5.370 alone or with §5.1100
STIRLING SOUND POWER AMPLIFIERS
FROM 5 TO 40 WATTS
$5.105

5 watts RM S into 4 ohms using 12V
supply. Ideal for use in in-car entertain-
ment Size — 89 x 51 x 19mm .
£2.25
$.110

Similar in size and design to SS 105, this
QV module delivers 10 watts R.M.S. into
4 ohms using a 24V supply, € g. S5.324
Of great use in domestic applications §$5.140° 7

£2.75 Mk. 3 version. complete with output

$S8.120 capacitor and heatsink-type bracket

Using a 34 volt supply. such as $5.334 Defivers 40 watts RM S into 4 ohms

this amplifier will deliver 20 watts intoa 4 from a 45 volt supply such as the $5.345

ohm load. Same dimensions as above Designed specially for long and heavy
£3.25 work £3.95°

Power supplies ordered with above carry

12%% VAT FOR POWER SUPPLY UNITS SEE BELOW

STIRLING SOUND PRE-AMP/TONE CONTROL UNITS

UNIT ONE

Combined pre-amp with active tone-conteol
circuits 200mV output for 50 mV in Runs
on 10 10 16V supply Trebie =15 dB at
10KH; Bass +15 dB at 30Hz Stereo
Balance, vol . treble and bass controls

£7.80
§5.100
Active tone control. bass and treble  €1.60
S$S.101

Pre-amp for ceramic carinidges, etc  passive
tane controf circuit shown in data supplied
€16

UNIT ONE

RLAA corected for mag plus tape Pre-amp with active
£2.65

$S5.102 STEREO PRE-AMP

radio etc tone control circuits.
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Strumech Engineering Lim ted
Coppice Side, Brownhills, Walsall, Veest MidT8nds
Telephone: Brownhills 4321

WW-—109 FOR URTHER DETAILS

Magnetic cartridge to balanced lines with the highest quality Mains powered Lower
distortion and continued attention 1o cartridge impedance interaction etfects
FOR BROADCASTING D!SC MONITORING AND “R4NSFER
The square wave distortion figure # 15 a revealing guide to performance on assymetrical
signals and transient intermoduiation gistortion
T Holman "New Factors in Phonograph Preamphifier Design’ JAES Vol 24 No 4
May. 1976
1KHz @ 6mV set for 0dBV 7 output. loaded 600 ohms
Distortion
Output 0dBV .7, 30Hz — 20KH2 below noise
Output + 10dBV.7, 30Hz — 20KHz telaw roise
Output +20dBV.7 1KHz 88dB 0 0G4 30Hz-20KHz 82dB. 0 008
Intermodulation distortion 50Hz + 7KHz 41
Output + 10dBV 7 90dB. 0.003% limit af measurement
Sguare vsave distortion. Pre-emphasised 1KHz squar= wave input. 600mV pk-pk
Even harmonic generation 70dB any harmoriic
Cartridge impedance interaction on frequency response.
High inductance cartridge Less than O 2dR
Low frequency response
18dB/octave - 3dB. 24H:
Group delay relative 10 1KHz 15ms @ 30Hz
Noise .
Short circuit input 7CdBv.7
Cartndge sourc‘; 100mH 6748V 7 } 204z — 20KHz mean reading meter
SURREY ELECTRONICS
The Farge, Lucks Green, Cranieigh, Surrey GUB 7BG {STD 04866) 5997

STIRLING SOUND POWER SUPPLY UNITS

COMPLETE WITH TRANSFORMERS and 13- 16V take-off points except §8.3 12
Add 50p p/p for any model except SS.370—£1 ALL AT 8% VAT.

§5.312 12V/1A £3.75; $5.318 18V /1A £4.15; §5.324 24V /1A £4.60; $5.334
34/2A €5.20; $8.345 45V/2A £6.25; $S.350 50V/2A £6.75; S$5.300.
STABILISING UNIT t0-50V. adustable for adding to unstabilised supplies Short
circuit proof (p/p 35p) £3.25; $5.310/50. STABILISED POWER SUPPLY, vanabte
from 10 1o 50V/ 2A with ant-short protection £11.95.

THE BUILT-IN QV FACTOR is the symbol of Stirling Sound's guarantee of Quality and Value
which gives you today's best buys all round. It is YOUR GUARANTEE OF SATISFACTION.

TO ORDER add for p p for mail orders unless stated otherwise VAT adr 1 1al vatue ot
o S35 1% wher s
Every ettort 1s made ensure correciness of information at vme of going to press Prices subject 1o

change without nouce E & O E

Stirling Sound

A member of the BI-PRE-PAK GROUP OF COMPANIES
Dept. WW.3, 220-224 WEST ROAD, WESTCLIFF.-ON-SEA, ESSEX SS0 9DF
Phone: Southend (0702) 46344. PERSONAL CALLERS WELCOME

4

TELERADIO SPECIALISTS IN DESIGNS by John Linsley Hood

Example VERY LOW DISTORT!GN AUDIO
OSCILLATOR

An ideal instrument for checking Hi-F1 Amps

SINE AND
SQUARE WAVE REF AQ113
Kit Price, £18 Made, £22. Tax 8

Also available, THD Analyser. FM Sig. Gen. AC Millivoltmeter. P.S U
Frequency Meter, etc In addition we have amplifier designs by Biomley.
Linsley Hood, Baitey, Muilard, etc.

Send S A E. (f'scap) for comprehensive lists

TELERADIO ELECTRONICS

325 Fore Street, Edmonton, London, N9 OPE

Telephone: 01-807 3719 Closed Thursdays
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RETURN OF POST MAIL ORDER SERVICE N

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 12, 10’ or 7" records, Auto or
Manual A high quality unit backed by
BSR reliability with 12 months
guarantee A.C 200/250V
Size 13%-11%in. 3 speeds
Above motor board 3%n.
Below motor board 2Y2in T -
with STEREO and MONO -
CARTRIDGE £11.95 rost 75p
B S.R. SINGLE PLAYER similar to above with stereo
cartridae and cueing device, large turntable £13.50

PORTABLE PLAYER CABINET

Modern design. Rexine covered
Vynair front grille, Chrome fittings

£4.50 rost 75p

-- Motor board cut for BSR or Garrard deck

Size 17 x 15 x 8in approx
HEAVY METAL PLINTHS

With P V.C Cover. Cut out for most B.S R £6.50
or Garrard decks. Silver grey finish Post £1 50
Model “A" Size 12% x 14% x 7%ain

Model "'B"" Size 16 x 13% x 7in. £7.50.

Exgra  large plinth & cover. teak wood base

Size 20" X 17% " x 9" £19.50. Callers only

COMPLETE STEREO SYSTEM

Two fuil size loudspeakers 13% x 10 x 3%in Player unit

clips to loudspeakers making It extremely compact, overalt

size only 13% x 10 x 8%2in , 3 watts per channel, plays all

records 33 rpm., 45 r.p m. Separate volume and tone

controls Attractive Teak finish

240V a.c mains £22.50
£1 carriage

FEW ONLY

FEW ONLY

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0—60 MINUTES £2.95 post 350
Single pole two-way. Surface mounting
with fixing screws. Will replace existing %
wall switch to give light for return home. ,EE;E?‘)
garage, automatic anti-burglar lights, etc |
Varniable knob Turn on or off at full or
mntermediate setungs. Brand new and
fully guaranteed.

0-6 Hour version—£3.30

. TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
batfle board. Size 10%2 x 7%in—45p.

R.C.S. "MINOR" 10 watt AMPLIFIER KIT
This kit 1s suitable for record players, guitars, tape playback,
electronic instruments or small P A, systems. Two versions
available Mono, £11.25; Stereo, £18. Post 45p Specification
10W per channel, input 100mV, size 92 x 3 x 2in approx
S A E details Full instructions supplied AC mains powered.

VOLUME (80 0hm Copx 3pya
CONTROLS FRINGE LOW LOSS 19 yd.

5k(? 10 2MQ LOG or LIN
L/S 25p. D.P. 40p. STEREO
L/S 65p. D.P 85p. Edge 5K.
S P Transistor 30p.

Ideal 625 and colour PLUGS
10p. SOCKETS 10p. LINE
SOCKETS 18p. OUTLET
BOXES 50p.

ELAG HI-FI SPEAKER
8in. TWIN CONE

Dual cone plasticised roll surround Large
ceramic magnet 50-16,000 c/s Bass
resonance 55 ¢/s 8 ohm impedance, 10

watls music power £3 95 Post 35p

E.M.I. 13'2 x 8in. SPEAKER SALE!

With tweeter and

10 Ditto
As illustrated SEr il
£5.95 £8.50
- i -

Post 45p Rosysse H °
With tweeter and cross- " T
over 20 watt.

Bassres 25cps £9-50

Flux= 11,000 gauss Post 75p [

8 or 15 ohm 2010 20000cps <
Bookshelf Cabinet £7.50
Teak finish. For EMI 13 x 8 speakers Post £1 00_.

THE “INSTANT” BULK TAPE ERASER
AND HEAD DEMAGNETISER. Suitable for A
cassettes and all sizes of tape reels AC

mains 200/250V Leaflet SAE

Wil also demagnetise small £4-50 i
tools. Post 50p

BLANK ALUMINIUM CHASSIS. 6 x 4—70p; 8 x 6-90p;
10 x 7—€1.15; 12 x 8—£1.35; 14 x 9—£1.50;
6—£1.45; 16 x 10—£1.70. ANGLE AL} 6 x % x ¥%in—15p.
ALUMINIUM PANELS. 6 x 4—17p; 8 x 6-24p; 14 x
3—25p; 10 x 7—35p; 12 x 8-43p; 12 x 5—30p; 16 x
6—-43p; 14 x 8—-52p; 12 x 12-68p; 16 x 10—75p.

MANY ALI BOXES IN STOCK. MANY SIZES

RADIO COMPONENT SPECIALIST

Radio Books and Components Lists 10p. (Minimum posting charge 30p.) Al prices include VAT. (We accept Access or Barclaycard. Phone your Order)

16 x-

[ "ELAC O x 5in HLFI . qomn

} SPEAKER £3.45 ¢
(P TYPE 59RM Post 35p

) AlhibAmﬂJsAunAutrw available, lOAwans 8 OTA 1)

R.C.S. !LOW VOLTAGE STABILISED

POWER PACK KITS

All parts and instructions with Zener diode, print

crrcunt rectfiers and double wound mains t 2 . 9 5

transformer. input 2007240V a ¢. Output Post 45p

voltages available, 6 or 7.5 or 9 or 12V d.c up to 100mA or

less Size 3 x 2'2 x 1'2in Please state voltage required.

R.C.S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £3 . 3 5

circuit boarc and assembly instructions, Post 30p

12 VOLT 3COmA KIT, £3.15. 9 VOLT 1 AMP KiT. £3.35.

R.C;S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER — BRITISH MAD

Ideal for Mike, Tape, P U.. Gunar, etc Can be used with banerv

9-12Vor H T line 200-300V d.c. operation. Size 1% x 1% x

Yain. Resporse 25 c/s to 25 ke/s 26 dB gain

For use with valve or transistor equipment £ 1 -45

Full instructions supptied Details S A E Post 30p

ELECTRO MAGNETIC
PENDULUM MECHANISM

15V dc operaton over 300 hours continuous on SP2
battery, fully adjustable swing and speed Ideal displays.

teaching erectro magnetism or for Post
metronome, strobe, etc. p 30p
MAINS TRANSFORMERS "™
50p
250-0-250V 70mA. 6 5V, 2A £3.45
250-0-250 80mA, 6.3V 35A. 6 3V 1Aor 5V 2A £4.60
350-0-350 B0OmA. 6 3V 3.5A, 6 3V 1A or 5V 2A £5.80
300-0-300V 120mA, 6.3V 4AC.T.. 6 3V 2A £7.00
MIDGET 220V 45mA, 6 3V 2A £1.75
HEATED FRANS. 6 3V 2 amp €1; 3 amp £1.40

GENERAL PURPOSE LOW VOLTAGE Tapped outputs at 2
amp 3,4,5.6.8 9.10.12. 15, 18, 25 and 30V £4.60.
1amp. 6, 8, 10. 12. 16, 18, 20, 24, 30. 36. 40. 48, 60
£4.60. 2 smp, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40,
48, 60 £7. 3 amp. 6. 8, 10. 12, 16, 18, 20, 24, 30, 36.
40. 48. 60 £8.70. 5 amp 6, 8, 10, 12. 16, 18. 20. 24,
30. 36. 40, 48, 60 £11.25. 6 06V 500mA £1, 9V 1 amp
£1, 12V 300mA, £1, 12V 500mA, £1, 12V 750mA, €1,
10V, 30V, 40V. 2amp.. £2.75, 20V, 3amp . £2.45, 40V,
2 amp., £2.95, 30V 5A and 34V 2ACT £3.45, 16V,
amp, €1, 16V, 2 amp , £2.20, 0. 5, 8, 10, 16V, V2 amp ,
£€1.95, 2GV Y2 amp. €1.75, 20V, 1 amp.. £2.20, 20V 3
amp . €2.50, 20-0-20V 1 amp.. £2.95, 30V 1% amp.,
£2.75; 20V, 40V, 60V or 20-0-20V. 1 amp, £3.50.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V
150W £€5; 250W £6; 400W £7; 500W £8.

FULL WAVE BRIDGE CHARGER RECTIFIERS

6 or 12V outputs, 12 amp 40p; 2 amp 55p; 4 amp 85p.
CHARGER TRANSFORMERS 12 amp £2.75; 4 amp. £4.60.
12V. 12A HALF WAVE Selemum Recufier, 25p.

R.C.S. 1§ i b
BOOKSHELF
SPEAKERS

Size 1420, x 9%in, x
6in Responue 50 to
14,000 cps B watts rms,
8 or 16 ohms

£16 pail’ Post £1.30

'KUBA-KOPENHAGEN

STEREO

TUNER-AMPLIFIER CHASSIS AM-FM 54 § WATT
This Continerital 4-band radiogram chassis uses first class quahty
components throughout. Features Large facia panel with 7 push
buttons for medium, long, short, VHF-FM, AFC, phono, mains
on-off 4-rotary controls, tuning, volume, tone, balance Facia
size 17 X 4% inches Chassis size 17 X 4% X 5% inches
DiIN-connectar sockets for tape record/ playback. loudspeakers,
phono pick-up, external FM-AM aenals Automatic stereo
beacon light Built-in ferrite rod aenal
for mediumslongwave A.C 240V mains. Circuit supplied.

£33.50 rostciso

LOW VOLTAGE ELECTROLYTICS

1,2,4,5, 8,16, 25 30 50. 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12\ 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.

2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.

5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

SHORT WAVE 100pF air spaced gangable tuner, 95p.
TRIMMERS 10pF. 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0 O1mF, 5p. Silver Mica 2 to 5000pF, 5p.
PAPER 350L-0 1 7p; 05 13p; 1mF 150V 15p; 2mF 150V
15p; 500V-0.001 10 0 05 5p; O 1 10p; 0 25 13p; 0 47 25p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.
SUB-MIN MICRO SWITCH, 25p. Single pole change over
TWIN GANG, 385 + 385pF 50p; 500pF standard 75p; 365
+ 365 + 25 + 25pF, Slow motion dnive 65p.

120pF TWIN GANG, 50p; 365pF TWIN GANG, 50p.
NEON PANEL INDICATORS 250V. Amber or red 30p.
RESISTORS. WW '»W, TW, 20% 2p; 2W. 10p; 102 1o 10M
HIGH STABILITY. 2W 2% 10 ohms to 6 meg . 12p.

Ditto 5% Preferred values 10 ohms to 10 meg . 5p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10
ohms to 100k 12p each

TAG STRIP 28.way 12p.

TAPE OSCILLATOR COIL. Valve type, 35p.

BRIDGE RECTIFIER 200V PIV Y2 amp 50p.

TOGGLE SWATCHES S.P. 20p. D.P.S.T 25p. D.P.D.T. 30p.
MANY OTHER TOGGLES IN STOCK

PICK-UP CARTRIDGES ACOS GP91 £1. 50 GP93 £2.50.
SONOTONE stereo £2.00.

Above speakers are suitable

BAKER MAJOR 12" £14.95

Post £1 00
30-14 500 c/s. 120, double cone
woofer and tweeter cone together
with a BAKER ceramic magnet
assembly having a flux density of
14,000 gauss and a total flux of
145 000 Maxwells. Bass resonance
40 c/s Rated 25W NOTE 3or8or
15 ohms must be stated

Module kit 30-17.000 c/s wnh.
tweeter crossover l£1 8 95

and instructions
Post £1 60p each
Please state 3 or 8 or 15 ohms

BAKER "BIG-SOUND" SPEAKERS. Post £1 00 each

‘Group 25’ Z‘Group 3% ‘Group 50/15°
n 12in n
3w £11.95 0w £13.95" J3w £24.95

3orBor150hm 3 or8or 15 0hm 8 or 15 ohm

BAKER LOUDSPEAKER, 12 INCH. 60 WATT

GROUP 50/12, 8 OR 15 OHM HIGH POWER

FULL RANGE PROFESSIONAL QUALITY

30-16.000 CPS £20.95
MASSIVE CERAMIC MAGNET WITH Post £1 60
ALUMINIUM PRESENCE CENTRE DOME

TEAK VENEERED HI-FI SPEAKERS AND CABINETS
For 12in or 10in speaker 20x13x12in £14.50 Post £2
For 13x8Bin or Bin speaker £7.50 Post £1
For 8x5in speaker 12x8x61n £5.80 Post 75p

R.C.S. 100 watt
VALVE
AMPLIFIER
CHASSIS

Four inputs Four way mixing, master volume. trebie and bass
controls Sutts all speakers This professional quality amplifier
chassis is suitable for all groups, disco, P.A., where high quality
power s required. 5 speaker outputs. A/C mains operated. Slave
output socket Produced by demand for a quality valve amplifier
100V line output to order Send for leaflet.
Suitable carrying cab £14. Price £85 carr. £2.50

SPEAKER COVERING MATERIALS. Samples Large S.AE
LOUDSPEAKER CABINET WADDING 18in. wide 20p ft.
Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm £3.60

De Luxe Horn Tweeters 3-18kc/s, 30W, 8 ohm. £7.50.
CROSSOVERS. TWO-WAY 3000 c/s 3 or 8 or 15 ohm
£1.90. 3-way 950 cps/ 3000 cps. £2.20.

LOUDSPEAKERS P.M. 3 OHM 7x4in £1.50; 6'21n . £1.80;
8x5in , £1.90; 8in , £1.95.
SPECIAL OFFER: 80 ohm 2'in .

2%in , 35 ohm, 3in, 25

ohm, 2%ain  3in, 5x3in, 7x4in., 8 ohm. 2'2in, 3in., 3%in ,
5in., 15 ohm, 3%in dia. 6x4in., 7x4in., 5x3in,
3ohm ., 2Yun, 2%in . 3%2in., 5in dia £1.25 each.

PHILIPS LOUDSPPAKER, 8in., 4 ohms, 4 watts, £1.95
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

8in. diameter 4W £2.50. 10in diameter 5W £2.95;

12in diameter 6W £3.50. 3/8/ 15 ohms, please state.

PIEZO ELECTRIC HORN TWEETER. Handles up to 100
watts, No crossover required. £10.95.

Tweeter Volume Control 15 ohms 10W with one inch long
threaded bush for wood panel mounting 'ain. spindle. 65p.

BAKER 150 WATT

PROFESSIONAL
MIXER AMPLIFIER
All purpose transistonised. o i w T e
Ideal for Groups, Disco
and P.A 4 nputs speech and music 4 way mixing.
Output 4 8/15 ohms ac Mains Separate treble and
bass controls. Master volume control
Guaranteed Detaills S.A E £68 £1.50 carr.
gEW MODEL MAJOR ~50 watt, 4 input,
vol Treble and bass Ideal disco
amplifier £49 Carr €4

100 WATT DISCO AMPLIFIER CHASSIS

volume, treble, bass controls 500 MV or 1 volt input,
Four loudspeaker outputs 4 to 16 ohm All transistor £52

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER
Add musical highlights and sound effects to recordings
Will mix Microphone, records, tape and tuner

with separate controls into single output 9V £5.95
TWO STEREO CHANNEL VERSION £7.50
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready Built with volume Treble £3.95

and bass controls 18 volt d ¢ Mains Power Pack £3.45

BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JACK SOCKET Std. open-circuit 20p, closed circuit 25p;
Chrome Lead-Socket 45p. Mono or Stereo.

Phono Plugs 8p. Phono Socket 8p.

JACK PLUGS Std. Chrome 30p; Plastic 25p; 3.5mm 15p.
STEREO JACK PLUG 30p. SOCKET 25p.

DIN SOCKETS Chassis 3-pin 10p. 5-pin 10p.

DIN SOCKETS FREE 3-pin 25p; 5-pin 25p. DIN PLUGS
3-pin 25p; 5-pin 25p. VALVE HOLDERS, 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT
Kit of parts to buitd a 3 channel sound to hight unit
1.000 watts per channel. £12.50. Post 35p
Easy to build Full instructions supplied Cabinet £3.

E.M.I. TAPE MOTORS. 240V a.c 1.200
r.p.m. 4 pole. Spindle 0.187x0.75in. Size
3% x 2% x 2%an. £2. Post 50p

Collaro gram motor 120V 75p.

E.M | gram motor 240V £1.25.

337 WHITEHORSE ROAD, CROYDON

Open 9-6. Wed. 9-1. Sat. 9-5 (Closed for lunch 1.15-2.30)
Tel. 01-684 1665
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What more
could you
ask for?

We are confident
you can’'t do better
than to incorporate ALPS Panel Meters in your next project
whether it be Original Equipment Manufacture, Educational or
‘the Replacement of an Existing Instrument

MODEL SU

SUPERB QUALITY AND SCALE PRODUCTION
ATTRACTIVE MODERN STYLING

EX STOCK DELIVERY FOR STANDARD RANGES

RAPID PROTOTYPE SERVICE

PRODUCTION FOR SPECIAL REQUIREMENTS
REASONABLE DELIVERY OF PRODUCTION QUANTITIES

e e v e e e e e vie e e A vie e die v e s e e e sk et de e ek

* % % % % %

*T»

available as:— True VU METERS
DC MICROAMMETERS AC & DC VOLTMETERS
AC & DC MILLIAMMETERS AC & DC AMMETERS

SERVO AUTOTESTERS:—A range
of four types of instrument
to measure auto/mobile currents and

\[/;lttziglg:?r(ixel—l—angle engine speed, etc i F s i-a
SERVO AND ELECTRONIC SALES LTD.

Tel. LYDD 20252
24 HIGH STREET, LYDD, KENT TN29 9AJ TLX 965265

bt 2.2 82888224 888 & ¢4

WW 101 —FOR FURTHER DETAILS"

R e S SRR RSP PR PSR SRR TSR TSP SRR SR SS LSS SRS Y

¥
xx.

from

Vew! iy

THE MULTIMETER TO
MAKE YOUR TESTER
OBSOLETE!

The fabulous LCD900
incorporates a liquid
crystal display only of the

PR T I TR TP T LTI T LT L

range to which the meter
Is switched.
7 DC voltage ranges * 1-1000V
at 50K Q/V
5 AC voltage ranges 10-1000V
at 10K Q/V
4 DC current ranges =
*— 03300mA— —
% 1 AC current range 3A
% 4 resistance ranges 1K-1000K £58.25
%*  Basic movement 17 5uA (+ €1 P&P)
* exc. VAT
;**ﬁ****************************ii
% Aiso shortly available the VS-100 ultra-safe industrial

* tester.
% For full details on these and 24 other standard instruments in

: the S@NUWIA range contact.

x QUALITY ELECTRONICS LTD.
* 24 High Street, Lydd, Kent TN29 9AJ
: Tel. Lydd (0679) 20252, TLX 965265

IS TR TR ER T T T TR TSI IS TSSO T TN
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The SECOND-USER
Compuler
Specialists

Mini~-Computer
Exchange
SAVE UP T0 60% ON LIST PRICESﬁ

NOW IN STOCK! F
POPBM-ML 8K Prot:ollor

Brend new in original manu-
facturer’s Comp
with all documentation.

KKB8E — brand new PDPSE processor module set.

ADD-ON MEMORY FOR PDP11/04 and PDP11/34: 8K MO
Memory type MS11-FP 7847

PDP11/20 Processor

PDP8! 8K Processar (Negatve bus) with DWOS
DF32

s Converter
32K Disk Dnve and Control (Slave drives type DS32 also
available if required} 6801 Communications Data Lines

PDP9 24K Processor complete with KEO9 Extended Arithmetic
TCO2 DECtape controller + 2 TUS5 drives. PCOS Paper Tape Reader
and Punch. AFQ1B A/D Converter (8channel). DAO9B 1/Q Bus
LT 198 Mutti-teletype station

RPO2 30 Meg Free-standing moving-head disk drive and controt
TU10 Magnetic Tape Units 9-track BOO bpi. rack-mounted

TU20 Magnetic Tape Unit. 9-track 45 1ps TUS5 DECtape drives
DF32 Disck Drive and Control DS$32 Slave Drives also available
CENTRONICS 101 Line Printer and Control

RK11/RKO5 Disk Drive and Control

TUBO Dual Cassette Orive and Control

RTO2 Alphanumer:c Data Entry Display and Control

DEC Interface and feature Boards. DC11-AC, OC11.0A DL11C
DLI1E, KDBE, KLBE, KETIF KWI1t, KCBE, MC8EJ MMUI1F Also availabl
MF‘ M7 235 KE!d DB11 M8 control log
DEC Power Supplies H724 728A etc

5ft. RACK CABINETS with cooling tans. mounted on castors
CALCOMP drum plotters, madels 563. 565 663

(BYax4Y."" screen
keyboard (Control dev:

Mainx boards with
+8 00. 3x10 posittons {17
MAGNETIC T
nginal sealed packing

SPECIAL CLEARANCE OFFER — ICL 2802/2 8 MEG DISK
DRIVES (= Control Dsta 9450). £100.00 pius carringe and
VAT!

Add 8% VAT to o
privas

==

tra
uest.

Crmese
detalls on

TERMINALS — LARGE STOZKS AVAILABLE
ASR33 Teletype from £465.0C
KSR33 Teletype from £295.0C
ASR35 Teletype from €750.0C
IBM731/0 Goliball Typewrtter from £275.00
SPECIAL OFFER

Cossar DID 401 2A Vsual Dsplay Units 13 lines x 8O characters
64 character reper
ce requued) Eargain Price: £145.00

Cossor DIDS 102 ZA. as above but incorporating
Price £295.00.
FOR IBM 360 USERS Sanders 72) Data Display Systern consisting
of six VDUs. control un t and communications buffer Compiete with
connecting cables and technical documentation Price £2,750.00.
MINIATURE MATRIX PROGRAMME BOARDS 8 and new X-Y
3nm grzting  12x10

T84 00 pap 40p
. Manuta:turers surplus stocks, brand new n
<2400 14 00 per reel P&P extra

= ELECTRONIC BROKERS LIMITED (Computer Sales &Services Division)
= _ 49-53 Pancras Road,London NW1 2QB. Tel:O1-837 7781

~ Systems,Peripheral
Equipment &
Components for
Dala Processing

FRESH STOCKS
OF THE

POPULAR

CLARE-PENDAR

ASCIl KEYBOARD TYPE %
KB6 NOW TO HAND

ASCll-Coded TTL-compauble 4-bank alphanumeric key
Doard with ROM encader hr strobed ouiput two- key rollover
bo 5 d

plete
SPECIFICATIONS
C - A

2 By

1 L nal
detay 1(
KB6: a S d ety S RE
PRA T W REL V g I R PRO
€1 P&F end f43
ALSO AVAILABLE - SPECIAL LOW cosT KEVBOARD
KB

OMMENDED FOF
Price £39.50 +

Pnce EZO 00, '&
NEW ARRIVALS

w
toire wrih de

1achable ASC -
x

ESS 00 4:

BCO Coded 54 -stavon keyb ard brand new upper and lower case

outputs Mounted on double PCB and set n aitractive panel

incorporatng 5 ndicator lamps and onsolf switch Oimensions
x5/2x2" Price £39.50 + +2 P&P + 8 VAT (Send t44 82)

Aisp available A few only o the above model WiTHOUT ENCODING

OR PANEL Price £25.00 + +1 50 P&P + 8% VAT (Send £28 62)

18-KEY CALCULATOR KEYBOARDS 9 CK x )

Muke oreak switches mounted on PCB Overall dimensions 150 x

110 x 40mm Price £4 pius 50p F&P + VAT (Send £4 86p

positions (2% 'x2% ")

Calters welcome
Monday 9 Frday 9 a,in
t0'5 pm

WW — 110 FOR FURTHER DETAILLS
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THI s UJHER
THE ACTION

Britain’s biggest and best-known
exhibition of home entertainment,
audio and hi-fi.

@® UNIQUE - for reputation and scope. This is our 23rd year, and no other
fair offers such a comprehensive showcase for home electronic entertainment,
plus the traditional appeal to audio and hi-fi specialists.

@® LONDON’'S OLYMPIA — the industry’s favoured location, where the
people and the money are . . . and the only venue with the size, scope and
facilities for this great trade and public festival,

& SEPTEMBER 12 to 18, 1977 — the preferred pre-
Christmas selling-time period . . . and opening with
aday and a half for the trade only.

@ BACKED by major IPC specialist, trade and
consumer publications, commanding a
combined readership of 1,750,000.

@ ORGANISED by the IPC Business
Press specialist exhibition company, with
a remarkable record and reputation for
handling specialist fairs.

rﬂ- ﬂ...ﬁ.ﬂ‘

To: Audio Fair,
lliffe Promotions Ltd,
Dorset House,

lo Stamford Street,
Ir London SE19LU
YES | MUST find out more
aboutthe 1977 International
Audio Festival and Fair.

Please send me an exhibitor’s
brochurerightaway.

[ L R B 1 B
2
@
3
@
[ F & 0 F B |

l Position in firm
. Address

u B

Products we want to exhibit

- x84 § 8 N F B -0 |
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MARCONI NOISE GENERATOR

TF987/1.
4 Ranges 0-5. 0-10; 0-15, 0-30
Oue 10 iarge purchases now priced a1 £15 ea.

Wireless World, March 1977

WE ARE BREAKING COMPUTERS

UNIVAC/HONEYWELL/ICL 1900 etc.

Boards, Power Supplies, Core Stores are available

CALL AND SEE

COMPRESSOR/VACUUM

PUMP
Twin Cylinder opposed with Integral v2H.P
220/110V 50HZ Single Phase Motor Tested &
Checked. £17.50 ea.
110 Voits only £15 ea.

TALLY PUNCH

ASCil coded KEYBOARD with Punch and Reader
I1BM Coded Golfbali in table with Punch and Reader

£85 CREED 8 Level READER £35
£140 CREED 8 Level PUNCH £45
£200 TALLY READER £95

Items conpstantly changing — Phone or calt

Y2 H.P. Motor 240V £12 ea.
Y2 H P. Motor 110V £10 ea.

MARCONI| TF675F WIDE
RANGE PULSE GENERATOR

+/ — vanable outputs up to 50V Optional delay Small
compact unit £22.50 ea.

PRECISION EX-MINISTRY
SIGNAL GENERATOR

type 62 by DECCA 95 to 160 MHZ. Two front panel
switches connected to a motor driven system for rapid
frequency change due to dial length {(can aiso be

£105 ea.

Alt uruts carriage paid

From the simple to understand electro mecnanical
card frame, the flexibility and rehiability are outstanding, this coupled witn the ease of interfacing to a VDU, Mimi/ Micro computer. etc
make ail the Honeywell Keytaoes on offer very fine value

Honeywell Keytape Unit, checked, iested with Manuai, £215 ea.
As above but less data boards. Tested forward / backward tape movement and control, etc Data entry

THE HONEYWELL KEYTAPE UNIT

is a multi channel Keyboard tc Magnetic Tape System recording Keyboard entered data on ' tape 1n 80 or 120 character records in
a torm easily usable as a computer input/output and verifier. 240 Volt operation

vacuum system to the +15 —15 +5 Power Supply and hinged wire wrapped

write boards

exit via read

Exactly as above but less keyboard and table. £80 ea.

KEYBOARDS also available at £20 each. Carr. £2.50

operated manually). Precision attenuator system
internal / Externai AM Modutation Carrier level meter &
%Modulation meter. 1MHZ & 10MHZ Crystal Markers
Provision for external crystal as marker. This equipment
was used for aligning service type Aircraft receivers etc
Complete with ieads etc Standard 240V ONLY €15
each.

SPOOLS OF /2’ MAG
TAPE
APPROX. 2000ft

50p ea. P&P ¢! ea

AVO VALVE TESTER CT160
"THE SUITCASE"’

Size approx. 15" wide x 10" hugh x 11
Limited quanuty £25 each.

deep

TEKTRONIX OSCILLOSCOPE Type 585A with type 82 plug-in. £500.

RHODE & SCHWARZ POLYSCOPE SW081 £425.

RHODE & SCHWARZ GENERATOR BN41022 300-1000MHZ £185.

R&S DIAGRAPH & GENERATOR 3-300MHZ. Very nice condition £475.

RHODE & SCHWARZ ADMITTANCE METER BN3511 As new £65.

POLARAD RECEIVER Model FIM-B2 Complete 1-10GHZ £425.

TELONIC SWEEPER 2000-1 with LA-1M -20HZ-20KHZ €120. Other freq available
MARCONI OSCILLATOR TF110%1 20HZ-20KHZ Nice condition Special price £50.
MARCONI Wide Range Oscillator TF1370 Freq range 10HZ 10 10MHZ Sine Wave
10HZ 1o 100KHZ Square Wave High outputs up to 31 6V Faritastic value at £90 ea
MARCONI Generator TFB67. 15KHZ 10 30MHZ €60 ea

MARCONI ADAPTOR TM6113 for TF2700, TF1313. TFB68B £20 ea

AIRMEC 4 uace scope Type 279 Large screen £120.

COLLINS RECEIVER UNITS with built-s Tube 90MHZ to 10GHZ. No power unit; ro
information — ex-Ministry. Type IP1QULR £35 ea.

MARCONI| TF142F DISTORTION FACTOR METER giving percentage distortion on a
directly calibrated dial and includes all spurious components up to 30KHZ £32.50 ea.
AVO TRANSISTOR ANALYSER CT446 £30 ca
MARCONI| PORTABLE FREQUENCY METER TF1026/ 11
condition. £27.50 ea.

DECCA NAVIGATOR DISPLAY UNIT. Very impressive. £12.50 ea

COURTENAY MAJOR Mk. 2. 250 joules. 5 outputs. Can be combined — 1250 joules.
No heads £40 ea.

MARCONI SIGNAL GENERATORS. TF8018 from £140; TF801D from £190. Usually
avaslable ex stock

MARCONI DEVIATION METER. TF791D £75 ea

RHODE & SCHWARZ POWER METER. BNRD-BN2412/50 £50.

MARCONI RF POWER METER. TF1020A/1 50 ohmn £65.

HEWLETT PACKARD 11 Channel Numerical Printer £30.

MARCONI| 20MHZ SWEEP GENERATOR. TF1099 £45.

MARCONI DOUBLE PULSE GENERATOR. TF1400S with TM6600/S £20.
MARCONI TRAVELLING WAVE TUBE AMPLIFIER. TF1278 £15.

RACAL frequency Generator MA 250. Any multipie of 100HZ from 1 6MHZ to 31 .6MHZ
1V RMS; 50 ohm output impedance £120.

MARCONI| UNIVERSAL BRIDGE. TF868 £85 ea

AIRMEC Generator type 304A 50KHZ 10 100MHZ. £120.

AIRMEC MODULATION METER 210 £130.

SOLARTRON Oscillator CO546. 25HZ 10 500KHZ Constant amplitude. Very reliable
H:ghly recommended. In good condition £18 ea

PETROL GENERATOR. 115/230V 60HZ 10KWatt Standby raung. Fine condition £350.

100 10 160MHZ. Very fine

TELEQUIPMENT OSCILLOSCOPE. Type $32 Very good condition. Smali, compact,
size 7 x 9 x 14in approx. Ideal for colour TV servicing. Superbly reliable FANTASTIC
VALUE at £85 ea

HILGER & WATTS SPECTROMETER H1170. £350.

OUR PRICES TOO HIGH? — THEN MAKE US AN OFFER WE CAN CONSIDER

MARCONI AM/FM SIGNAL GENERATOR type TF995A/3S £260.
HEATHKIT CURVE TRACER €£45.

RHODE & SCHWARZ 10 KiloWatt Power Meter £120.

RHODE & SCHWARZ Tunable Indicating Amplifier UBM £75.
TEKTRONIX 180A Time Marker Generator £60.

TEKTRONIX Oscilloscope type 561 with plug-ins £375.

S.E. Labs Oscilioscope type 102 £220.

MARCONI UHF-SHF Signal Generator Type TF1058 £80.
TEKTRONIX 181 Time Marker Generator £40.

TELONIC Sweeper 0-200MHZ £80.

HEWLETT PACKARD Oscilloscope type 175 DC-50MHZ Double Beam £180 with delay
amphifier £220.

GENERAL RADIO PULSE SWEEP & Time Delay Generator type 13918 £120.

ROYAL INVERTORS manufactured USA. 28V DOC Input. Qutput 115V AC 400HZ up 1o
2KVA. Brand new. Crated £12.50 ea.

l é;JWARD-VACUUM PUMPS type 1SC30A Only £80 each. l

SOLARTRON CD1212 SB 40 meg £85. DB24meg twice £120. Many other types
available

Ex-Mimistry 0SCILLOSCOPE. CT436 Double beam DC-6MHZ £95 each
*TELEPHONES. Post Office style 746. Biack or two-tone grey £6.50 ea Modern style
706. Black or two-tone grey £4.50 ea P&P 75p ea Old black style £1.50 ea P&P 75p
TELEPHONE EXCHANGES. eg 15-way automatic (exchange only) from £95.

MODERN FANS. 4% x 4% x 12’ 240 Volts Superbly quiet 6 Blades £4.50 aa. P&P
75p

PAPST model 240V available at £7.50 ea. P&P 75p

PHOTOMULTIPLIER Type 931A £4 ea. P&P 75p. Other types avaiaote
*POTENTIOMETERS — All 5p ea. P&P extra Metal bodied AB Linear PCB Mount. Brand
New. 10K, 100K ganged; 260K ganged: 100K ganged, concentric shafis

*BEEHIVE TRIMMERS 3/30pf Brand New 10 off 40p P&P 15p. 100 off £3.50 P&P
75p. 500 off £15 P&P £1.25, 1,000 ofi £25 P&P £1 .50

LARGE RANGE ELECTROSTATIC VOLTMETERS. from 0-300v 2" €3, 10 20KV Max
General guide 5KV 3%, ©'5 Thereafter £1 per KV F&P 75p

VARIACS 240V input 0-240V output 8A £18 ea.. 20A £30 ea Carr £2.50

E.H.T. TRANSFORMERS 20KY 2KVA £70 ea Many other EHT transformers and EHT
Capacitors available

DON'T FORGET YOUR MANUALS. S A E with requirements

TUBE type DB7/36 - Replacement for Telequipment S31 £11 ea. P&P 1 50

FOR THE VDU BUILDER. New stock ot Large Rectanguiar Screen 30 x 20cm tube
Type M38 at the ridicuious price of £4 ea. And aiso still avallable the CME1220 24 x
15cm at £9 ea Base connections for both tubes supplies

SEMICONDUCTORS — All at 8p ea *. P&P extra. Guaranteed all fuil spec devices
Manufacturer's markings

BC147 BC158. 2N3707 BC107: BF197. BC327. 2N4403 BC1728, BC2618 BC2518
BC3488, BC171A/B. 2N3055RCA 50p ea P&P 8p

2N5879 with 2N5881 Motorola 150 Watt Comp pair £2 pr P&P 15p

*Linear Amp 709 25p ea. P&P 8p

CREED 5-LEVEL COMBINED PRINTER AND PERFORATOR CRATED £35 each

CREED 5-LEVEL
PAPER TAPE READER £25 each

CREED 7B
TELEPRINTER CRATED £40 each

SPECIAL OFFER
CREED 7B TELEPRINTER LATE MODEL WITH PERFORATOR, £60 ea.
FREE WITH ALL PURCHASES PLESSEY READER

FEACEIL

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.50 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with % 12 Y2 % VAT, otherwise 8%
Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9a.m. t0 5.30 p.m.. Mon. to Sat

7/9 AKTHUR ROAD, READING, BERKS. (fear Tech. College, King’'s Road). Tel. Reading 582605

LT
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ELEGYSD-TEGH

GOMPOIEITS LT

315, 317, 364 EDGWARE ROAD, LONDON W2
TEL: 01-723 5667 & 01-402 5580

Shops and mait order dept (mait to 364) open 8 to 6 Mon. 1o Sat. inc

Prices include VAT Carr

p & p. quoted U.K. oniy

ACCESS & BARCLAY accepted. Minimum order £ 5 otherwise CW.O. For credit on approved accounts
INvoIcing costs necessitate minimum order of £20

CROUZET MICRO SWITCHES
(Non Arc)

Types A/B no. 83-112 n/o or
n,'¢ as desired, rating 5 a 240V
size 17" x % x %' high Can
be sitacked horizonialiy or
vertically, i this mode. top
switch can operate mutliples
Type A bhas siraight through
plunger whilst Type B 1s encased
at bottom Makers price approx
£1 40 each, our price 485p each
(min gty 5) plus 15p per roller
(as shown) pius 25p. p &p

Type C minature no 83-132. _
size %' x ' x %' hgh, plus ¢ >
tags, 5 a 250V Price 30p each =

\min 5) Lever %' long 19/16” € < ot
iong either type Bp each. plus p
& p 25p

Type D simiar to Type C. but with tags
underneatn, uses same lever as Type C

or can be banked horzentally and O
double lever (as shown} supplied at
12p. Prices as 1ype C

Type E no 83-131. 10 a 250v ~=
size V' x %' x 4 high 30p
each {min. 5) plus lever 17

long. 8p each plus p & p 25p E
each

THUMBWHEEL EDGE
SWITCHES

{Plessey) ten position 0-9 (single poie ten way) modular
any number may be banked Contact rating 2a A.C or
D.C . colour black, suze overall 52 58 high x 12 wide x 49
mm deep. P.C. prich 156 Prce €1.50 per umit, end
mountng cheeks £1.00 per parr, p & p 30p any order

SOLENOIDS 240V A.C.

MAGNETIC DEVICES LTD. (no 1) has 20ib pull for 50%
duty 1%’ travel push or pull. Shackle both ends Size
1% wide x 3%’ hign x 4" jong plus 3" arm travet
€6.75plus p & p £1 00

(No 2) has 21ib pull continuously rated travel Swue
1% w & 1%:h x 2% pls travel £1.80, 30pp & p
PYE ETHER LTD Thrust owerates through spring loaded
funged lever giving a 11b pull or push Compiete with
mounting bracket and pusin-on connections Size overall
inc pracket 272w x 3k x 3 long £2.28 p. & p
46p

ARROW SWITCH

Press on/press off smgle hole
fixing SP ST size 1% x 7
prestle extends 2" Rated 2V
amps. Robust Pace tor 5 (min
qty) €£1.75. 10 ot more 40p
each. p & p 30pfor 5

MEM LIMIT SWITCH

Snap acton 5 amps at 240/410 AC. size base 3% x
x V%" pius heavy dusy roller plunger 1%' ext or

wnen compressed, Very robust for tireless operation

weatner proof Price £2.20 plus p. & p 40p

1

SYLVANIA SWITCH
——r

= —

10 for £2.50
50 for £11.00
100 for £18.00

Plus 50p p & p
any quantity

Complete with magnet normally
closed 3 amp vacuum seaid
1 x4 dia

ww

PAPST MOTORS

Noted for thew advanced design and superb construction
rotating diecast outer body acts as flywheel and
eiminates wow and flutter 50 Hz AC operation
Capaciior start

MODEL HSKZ 32 BO-5/12-220V Dual Speed tape deck
motor 50071000 rpm. 12 mm drive shafs gives tape
speeds of 953,19 05 1% cm/sec (3'4''/ 72" /sec )
cespectively Size 5% in. dia. x 4% plus 1 %m. spindle
€16.50 piusp &p £1 10

MODEL A.0 32 65-4 — and voitage 125,220V Size 2
13/16m. dia. x 3% /dia %in. long x 5/16in. dia
spindie €12.50 plusp & p. £1 10

MODEL HSZ 20 25-2-42V A magnificent small motor
Suze 1%in da x 2%in. pius 11/16in long x 5/32in
dia spindle £5.95 plus p. & p. 45p

CROUZET MOTOR
Shaded pale Openframe 115/230V 50Hz 14251 pm
Site 2¥2" x 2%’ x 1%’ deep plus %' long x §5/32
spindte £3.80 plus p. & p 62p

ACADEX MOTOR

Shaded paie Open frame 230V 50Hz Doubie ended

32" dia. spindle. each 1% long. Ideal for fans
models elc Size 1%" x 2%" x 1%’ deep plus spindies
£1.50p &p 45p

PROGRAMME TIMERS

Magnetic Devices Ltd Synchronous 230V 50H: motor
geared down to 1 tev per 8 hours Drives shaft mounung
three cams. each of which actuates an orc oft
micra-switch with 10 amp contacts Any switch can be set
to reman on from 4 1o 8 hrs Push-in connections, Overali
size 42" x 4% x 3%’ €4.76 plus 85p p & p Ideal for
switcming on and off radios and lights as burglar deterrent
In unoccupied premises

Semiths 200 250V synchronous motor geared down to
40 rpm Size 22" x 22" x 172" £2,25 each plus 25p
p &p 4 ormore £1.50 each pius 70pp & p per pack
of 4

Midgiey Harmer Lid 200/250V  synchronous motor
geared down to 7%2 1 pm Al dimensions 2% €1.50
each plus 25p p & p 4 or more £1.00 each pius 48p p
& p per pack of 4

RELAYS -

Octal base 2 C/0 6 amp coniacts following i 3
voltages 12V ac 4BV dc 110dc 230 {
ac all £1.28 each plus base 15p postage
and packing 15p 11.pn 3 0 6 amp
contacts following voliages 115 ac¢ 48
dc 24 dc all at £1.50 each. base 15p
plus 15pp & p

JABSCO

Self-priming electric drill pump An ITT product. Dozens of
uses in home. farm, factory and boals Ideai lor cle;v.ng
tanks. butts sinks, dral etc. Works lrom etecteic dnill
A’ duve shaft nnects o ' D e Throughput
2/3 gallons per minute at 24001 p m drill speed. £2.78
plusp & p

—108 FOR FURTHER DETAILS
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LOGIC/0OP-AMP POWER

SUPPLIES
B. Dawis Eiectronics Limited quantity only.
Type No. CPS 40 SPS 5 SPS IW SPS 9]
Suppiy Card Form  Fully encased Fully sacased Fully eacased
Form ogic fogic op amp. fogic
0/p volts 45/55(3) 45/6.0(3) 12/18 45/60 (3
Mac. Curresl

amps 1.25 24 0512 100
Pk-P rippie

m/ . 0.5 615 0.1
Regulation *» 0.02 0.02 0005 002
Price £14.00 26 00 £28.00 £51.00
Carr/p & p. 80p .20 £1.20 £1.20
Notes (1) Programmable {2) Each rai (3} Zero volis

protection All have stabsity of 10.000 1. current imiting
re-entrant and outlput 'mpedarce of 0.251} 100 KHz

L
A B8 c ]
MINIATURE LAMPS

I

Size Size

Type (Dia} WVoir/Curr Type (Dna ) Volt/Curr

A 3MM 5.6V 60 MA D MM 2.5V 360 MA

8 4MM 4y 250 MA 56 60 MA
5V 60 MA 4AMM 6V 200 MA
12V 40 MA 6.3 200 MA
12V 100 MA 14V 40 MA
14V 75 MA F 4MM 2.7V 60 MA
28V 40 MA 12V 160 MA

14V BO MA

[ 5MM 28V 40 MA
G Small teiephone jack type 6 or 24V

Price Types A-F £4 00 for 25, 50 and upwards 13p each
Type G 45p each. p. & p 20p per order

TRANSFORMERS

Autc 3Kva tapped 100/250V in steps of 25V plus
215-10-10 and sec 50-5- 20 amps. Price £23.80, carr
(2

Auto 1Kva tapped 100-250V in steps of 25V pius BV / sec
50-5- 5 amps Price £12.80, carr £1 50

Minature 1% x 1%° 114" 240V/6V - V2 amp. ldeal as
small power supply for models radios. etc. Price £1.50
each pius 20pp & p 6 04 £1 each plus 45p p & p

BENDIX MAGNETIC CLUTCH

uperh example of Dozens of uses
electro-mechanics. Main body in n Home. Farm
two sections, coil section fixed Workshops & Lab
with ¥n sleeve, drive section
rplaung  on  Quter  penmeier
uniming plate has %in 1D bearing
oncentric with main section and
18-100th cog wheel Extcemely
powertul transmission 24V D/C
210 m/a €325 plus p & p
40p

Master Board with one Heplay Amp removed

As these circuits in recent issues of
such an excellent performance we feel that it is not sensible to sacrifice
this potential by designing a kit down to a price. We have theretore
spent a little more on professional hardware allowing us to design a
very advanced modular system. This enables a more satisfactory
electrical layout to be achieved,
input areas of the replay preamps. These are totally stable with this
layout and require no extra stabilising components.
advantages also come from this system which has separate record and
replay amps for each channel plugging in to a master hoard with gold
plated sockets. The most obvious is the reduction of crosstalk and
interaction which could cause trouble on a single plane board, with our
moduiar system the layout is compact but there is no component
crowding. Testing is very easy with separate identical modules and
building with the aid of our component-by-component instructions is
childishly simple, but the finished result is a unit designed not to
normal domestic standards but to the best professtonal practice.

ALL PARTS ARE POST FREE
Please send 9 x 4 SAE for lists giving fuller details and Price breakdowns.

HART ELECTRONICS

The Only Firm for Quality Audio Kits

Wireless World' ' are capable of

particularly around the very critical

Many other

J. L. Linsley-Hood High Quality Cassette Recorder

LENCO CRV CASSETTE MECHANISM

High Quality, robust cassette transport for Linsley Hood Recorder. Features tast forward,

and automaic cassette ejection facilities

Record/Play and Erase Heads and supphed complete with Data and extra cassette

ejection spring for above horizontal use Ex-stock £19.10 + £2 38 VAT

71x Complete set of parts for Master Board, includes Bias oscillator
Relay Controls, etc. £9 83 + £1.23 VAT

72x Parts for Motor Speed and Solenoid Control for Lenco CRV Deck

tast rewind. record. pause

£3.562 + 44p VAT

73x Complete set of parts for stereo Replay Amps and VU Meter

Drive. £8.12 + £1.02 VAT,

74x Complete set for Stereo Record Amps. £6.74 + 84p VAT

t75x Complete set of parts for Stabilised Power Supply including
special Low Hum fieid Mains Transformer. This unit is a separate
3.5 x 5" PCB designed so that the motor control board fits above
it to save space £8.79 + £1.10 VAT

700M. VU Meters Individual high quality meters with excellent

lumination.

ballistics and built-in
~AIR

A suitable Metalwork and Front Plate is now available

Penylan Mill, Oswestry, Salop

Personal callers are always welcome, but please note we are closed all day Satuvdaz

Fitted with

£848 + £1.06 VAT PER
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SIGNAL SOURCES

ADVANCE

Square wave Generator
KH} 100MHz Max o/p 2V
H1 Audio Signal Generator 15Hz-50KHz
Sine and Square €35.00
E2 RF Signal Generator 10KHz-100MHz £76.00
HI1E Audio Signal Generator Sine & Square Wave
15Hz-50KH2. 2001V 16 20V (sine)
Distartion< {% 1 4mV 10 140V (square). Brand new
condition €70.00
AIRMEC
Sgnal Generator Type 701 30 KHz-30 MHz (2
onty) £75.00
GENERAL RAD!O
Unit Oscillator 1209C Freq 250-920MHz Accuracy
1% Dnft 0 2% O pin to 50ohms=150mW supplied
with Power Supply Type 1201 -CQ €145
HEWLETTY PACKARD
10515A Frequency Doubler Extends the useable
frequency range of signal generators Operaung on
unput frequencies 0 SMHz 10 500MHz it provides a
doubled output n the range of 1MH7z to 1GHz The
trequency response of this 50 ohm device 1s very flat
(< * 2dB typically} over the entire trequency range and
undesired harmonics are well suppressed Brand
211A Square Wave Generator 1Hz- 1MHz
FM /A M Signal Generator 202H F
pulse coverage 54 10 216 MHz R F
50ohms Impedance
Audo Signal Generato
accuracy Distortion
612A-UHF Signal Generator 450-1230MHz
0 1uv 0 5V {50 ohms) A M internat & exiernal Puise
mod facitties SUPERB CONDITION £1250.00
MARCON! INSTRUMENTS
TF1060 U H F Signal Generator 450-1250MHz Sine
wave and pulse a m £350.0Q
TF867 Signal Generator 15KHz-30MHz O p volts
0 4pv-4v £185.00
TF2005R Two Tone Source The mstrument comprises’
two dentical low-dstortion at  oscillators and a
monitored attenuator unit 10 form a compact test set
for the measurement of inter-modulation distortion
using the methods recommended by SMP T £ and
CCIF Frequency range 20Hz to 20KHz in six bands
teach oscillator can be adjusted and used indepen
dently) Harmonic distornon Less than 0 05% between
63Hz and 6KHz when using unbatanced output
Generally less than 0 1% under other conditions
Intermodulation  Below —80dB with respect 10 the
wanted signal Amplitude Reference Level Up
+10dBm fram each oscillator  Output attenuatar
111d8 in O 1dB steps Output impedance B600()
unbalanced. or 6004} 1501} or 75() balanced and
centre-tapped £485.00
SHF Signal Generator 618C 2 B-7 6GHz ~ 1

$G21 10
€35

[
206A 20Hz-20KHz

£
AM Signal Generator TF 9954735 Minst
type No CT402 1 5MHz.220MHz R F
24V-200mV internal & Externa! Mod Facihues V
good condition £385
FM AM Signal Generator TF995A/5 1 5-220MHz
105 bands 0 1uV-200mV F.M upto = 120KHz from
rvOHz 18KHz AM up to 50% from 100M:-10KHz
2uV-200mV  (2) with terminating umit
| V-A00mY It od freqs 400Hz 1KHz & 1 5KH:
Distortion (1) on internal EM = 25H7 (2)
A 30 €300 to £450
AM Signal Generator TESDID 1 Freg range
10470MHz RF output O 1. 1V Piston attenuator
50ohms impedance Moduiation int A M
AM 3DHz-20KHz Low spurious F
/SWR 12artess
AM Slgnal Generator TFB01D/ 1S Miintary versio
10-485MHz £450- EBOO
R C Oscillator TF1370A 10Hz 10MHz Sguare Wave
up 1o 100KHz High Outputs up to 31 6V 5
Phase Signal Generator T z » )
0 4-12MH7 E|50
AM Signal Generator TF B801B/3S 12 485MHz
0 1av. 1V £196
R C  Oscilator TF1101 Frequency range
20HZ-200KHz Output  Direct into 600Q0-20V
vanable Attenuator O 6dBn 1008 sieps Impedance
6000} Distoron Via YKHz Fiter less than Ot
Direct or via Atienuator Less than O 5% S0Hz-20KHz
Less than 1% 20Hz-200KHz £120-£150
FM/AM Signat Generator TF937/1 CT320
35KHz-18 3MHz As seen condition £80
Signal Generator TF144H. 4 Late models n super
condition €500 to £650
TF9958/2 F M 'A M. Signal Generator Freq range
200KH2-220MH:  Output 200mV 10 0 1wV F M
normal deviation Continuously variable in 2 ranges
25KHz & *75KHz up ta 50
avatlable
MUIRHEAD | F Decade Oscillator D880A 2+ -phase
0 O01HZ-11 2KH2 €295
Decade Oscillator DBIOD THz-11 2KHz
NEUWIRTH (WEST GERMANV)
VHF Signal Generator M54 1) Freq Range 9 6MHz to
230MH: Turret Osc ch band
o'p 30mV-1uV Freq Dev 1KH:
Mod 0-100
PHILIPS
PM 5167 Function Generator Sine triangle square
positive pulse negatve pulse and ramp 9 1 and | 9
0001 Hz to 10MHz (sawtooth and pulse up 1o max
TMHz) Output  40V(P-P) Impedance 50 ohms
vanable OC Offset External sweep Single shot set
phase Ho»d tuncu Overange warring ight Superb
conditio £615.00

MWIHILIPS PM5324 HF Signat Generator. Freq.
range 100KH-110MHz. Crystal cwlibration.

Speciel band spread ranges. High freq.

stability. Electronically stabi d outpul max.

SOMV(RMS) i 100mV  epen

Greuit. Calibrated output sttenuator. Feci-

lities for internol and extemal AM. & F.M.
Wobbulating with sweep width control.

Simultaneous A.M. & F.M. Suporb condition

£291

£260

Ccuracy
100KH: Amp
€175.00

R Portable

Electronic Brokers Ltd. are one of the
leading electronic instrumentation companies in
the UK, providing a full range of services to
Universities, Industry, Colleges and
Governments both at home and overseas.

We have the largest stocks of secondhand
test equipment in Europe as well as a selected
range of new products. These are on display at
owr London showrooms where customers can
examine the equipment of their choice and see

it working.

Electronic Brokers Ltd. have fully equipped

workshops on the prem

es to test and report

on the majority of equipment we sel

)

Equipment

%

for a FREE copy
of our latest Test

Catalogue. °lease
apply on headed

paper.

ur bar generator Extremely .gm and
ompact instrument tor mobile maintenance 5§
diiferent test patterns for colour and black /whits TV
instaliation and service R output signal switchable
VHF. Band and UHF Band IV 1KHz tone for saund
performance checks (sine wave £€150.00

PMSSC1

ave Signa Generator
] £285.00
RADIOMETER

al generator SMG1C Full spec on receiest

£350

RHODE & S HWARTZ
S generator SMCB-8N 41042
-‘"“. 5000MH2 P.O.A.
WAVNE KERR
Video Oscillator 0 222 7KHz-8KHz in 6 range €75
WANDEL & GOLTERMAN
UHF P Osc LMS-68 ¢'w pluy

4. 31MHz
40-108MHz
170-330MH;

Type LO-610 610-960MH,

MULTIMETERS

Test Leads €4.00
ut

Mk 4 c arry €13.50

OSCILLOSCOPES

COSSOR

35MHz Plug-l ope Type 3100 Smv/cm
sensiivity Calibrated sweep delay Gated Tripper 8 x
10cm dispiay BRAND NEW CONDITION £355
S0MHz Scope Type 4000 5mV/cm Sensdiviy
10n! m to 2s/cm himebase Cabbrated Sweep Sated
Trigger BRAND NEW CONDITION €385

g case & |

= Cossor
= 3100

DYNAMCO
Type 7200 15MH: Dual Channel Portable c/w Plug
Ins 7201 & 7212 Solid State. 1OMV/div to 5v/dw
X10 on channel 1 permis ImV/div to 12 EV/div
Cahibrated Sweep Delay £245.00
HEWLETT PACKARD
1754 i7 Oscilioscope. € /'w Plug-ins 17508 Dua
Trace 50mv/cm. 1780A Au<hary
Phug- £250.00
185B 1000 MHz Oscilioscope Samphing ¢/w Plug ¢
88A. or Plugm 187C ca;soo
078 Tra 75MH Superd
ond £1350.00
SOLARTRON
Ponable Scope DC-6MH? Double Beam C1436  £95
cope CD 1400c-15MH: Plug ins avaiable
CX1441 1443 1448 1571 £180
)C-40MH: Scope CT484 Dual Trace Displays
Sensitivity V/em  Collecton from gur
only Qo-day Wa'ramy
TEKTRONIX
Sampling Scope 661 c/w plug Ins

150. 00
£450

49-53 Pancras Road
London NW1 2QB

Tel: 01-837 7781

544 DC-50MHz Oscillos

TV Wavetorm Monitor 525 Freq response Flat
wmthin 1% between 60Hz & 5MHz Low Pass - Passes
starr steps eliminates H F High Pass — Passes H F
elrmnates star steps IRE meets IRE standards for
tevel measurements Sensibvity — Deflection factor of
the vertical amplifier 5 0 015V cm Vert Atten x
2.« 5-x Keyed Clamp-type DC Restorer Gain stabitity
wattn £125
Ditterental Umit 10A1 Used on 647 Senes £300
585 ¢ w Type B2 Plugin Dual Trace 80MHz
B width Sweep Delay £675. Other piug-ins available
80 and 86
Trans §75 Displays i NPN &
PNP transistors and dynamic characterstics of a wide
range of semiconductor devices P.O.A,
Dual Beam "Scope 551 2 ver deflection systermns
Accepts Amp Spect analyser mphng and special
putpose Plugins DOC-27MHz Pnce dependent on
plug-ins required
531A DC-15MHz Oscitioscope ¢ w K Plugin Single
ce 50mV cm £195.00
531A 15MHMz Oscilioscope ¢ ‘w CA Plugn  Dual
Trace. 50mV/cm £210.00
544 DC-50MH: Oscilloscope ¢ w 1A4 Plug-n (4
race) €600.00
spe ¢ ‘w CA Plugn
Trace 24MHz 50mV 7
5. je Oscilloscope {M: ame
TELEQUIPMENT
D75 50MHz Solid State Portable. SmV-20V /Div
€515
WANDEL & GOLYERMANN
BL € orage Oscitlose

Supp 'r
PROBES (New)
X1 Part No 90

X10 Part No 91
X1 & X10 {switchable} Part No 95

MISCELLANEOUS

ADVANCE

eguency Counter TC16

Recorder Calibrator HC20

AIRMEC

Time interval Meter 3693 Mains

nit Time inter
condition

BECKMAN

Transfer Oscillator 7580H DC-15GHz with counter
7 SMHz-15GHz without counter  Sensitivity 100mv
RMS) SPECIAL OFFER £250
B& K

Deviatian Bridge 1504 P.O.A.
B P.L.

mponent Comparator CZ457 P.O.A.
BRUEL & KJAER

Automatic Vibraty

cou
Voliaoe Standard Mod 321

on 100V, 1000V

DECCA

Power Supply for Noise Source MW 61

ELDORADO

10nS Time Meter 764

Excite frol 1018 £395.00

6 Decade Volt Ra
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Industrial Counter /T S|
ment SHz. 40MH:z  4C
measurements to 999999
RPM measurement

1911A Freq Measure
NS Itivity Totalise
Presettable display
£150.00

VHF & UHF Telscommblnications Freq.
Counter 1980A SHz-515MHz. 50mV saensiti-.
vity over entire range. 6 di

_Gate Times Tms to 10s. Accur-cy * timebase

HEWLETT PACKARD
Digitat Recorder 560A
Oigital Recorder 5618
10 1c

Yrectional detecior 788
UHF Attenuator 355C

1B AC-DC
Standard

Quantization Distortion Tester TF2343 0.
Probe Kot TMB8120/1x? for use with valve valimete
TF2600 Brand new E2
AF Power Me.er TFB93A 20H7-2 IKHz
Wars F

1MW to 1€

5 ohms 10 20Kohms in 48 Steps

Q Meier TF 329G
Out Limits  Indicator
eadings from electronic counters and ot
sts Local and remote visual and electrical indication
use by skited personnet and with
P.O.A.

TF 2404/2M1

Syrc Mixer TF 2908

ADD 87 VAT TOALL PRICES

WW — 112 FOR FURTHER DETAILS
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RHODE &% SCHWARTZ

A 1y N
Frequenc= indizator FKN-BN 47051
TEKTRONIX

6

Mete
ax
TELONIC
N
140MHz e .
Sweep Ganera1» S f \ nd S 6
and SAMLA P.OA
WAYNE <ERR

Current Raty anste

P.O.A.

POWER SUPPLIES

APT ELECTRONICS

Yo
Type 10459.8
Type 1045913

459

20V 5A
24V 5A

Carriage and packing
.charge extra on all items
unless otherwise stated

On these pages you will find just the
briefest selection from the vast range which we
hold in stock at any one time.

if you are seeking a specific item and it is
not listed, it will pay you to ring us f
believe we offer the best prices and the best

WORLD WIDE EXPORT
Enquiries and tenders welcome from any

part of the wo

HOW TO.REACH US . . .
We are easy to reach, no matter where y
five. Minutes away from Kings Cross or St.

Pancras mai

e stations, and a bus ride from

Euston; only just over half an hour from

Heathrow Airport.

49-53

Pancras Rd

London
NW12QB

Telephone:
01-8377781

BRIDGES

MARCONI INST.
F £125.00

ar

Universal Bridge TF1313A £525

CR I TF 8688 €115.00
4 M M s

46 E685.00

WAYNE KERR
Ra B £95
£85

R g
COMPONENT BRIDGE B521% (CT 375)

I al

wide

npeda

_ NOLTMETERS

M 0
GENERAL RADIO

ADVA

HEWLETT PACKARD

A a

———
York Way

et F

ve
9- 1K Res:stan:

my her exten
5

PHILIPS
M ltme

1mV-300¢ 6

F Amplitude Cha

M '

" TELEPHONE
TEST EQUIPMENT

SIEMENS

Meter 30 3120 €250
M OKH7-17ME
W K

TRANSMISSION
TEST EQUIPMENT

AIRMEC/RACAL
e 248 AH £250 10 £300
£145.00
P.O.A,
Type 210 Modulation Metes {earlier version ot 2104}
10A Moduiation Meter 2.5
F M Range O 1

Type
Range 0-100
ranges

HEWLETT PACKARD

W

£60.00-£80.00
A
w

above TM 6448 (100Hz - 3MH £325.00
A F. TRANSMISSION MEASURING SET. M

M:

RADIOMETER
Nave Ar FR

28

Please note: All instruments offered are
secondhand and tested and guaranteed 12
months unless otherwise stated
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range 30Hz 10 16KHz (ncremental treq OHz to
60Hz Selecti 3 curves with following 1dB points
125Hz =12 5Hz +83Hz and 60dB points ~ 40Hz
30 50
50 " 450
Voltage range 100uVv - 1KV Auxiiary Oscillator
Range OHz 10 1 6 KHzand 1 510 1 6Kz o/p — 10V
EMF) continuously vanabte Impedence 1 Kohms
16 4F £375.00
WANDEL & GOLTERMAN
evel Transmutter TFPS 42 10 KHz-14tAH: Generator
plevel 0 BmV —2 5V FSD Lowest acjustable 50uV
Syni ny of generator and level meter
possible Outpur impedence 150 75 0 &0. 50 and
ohms +25KHz fine Tuning range €250.00
Level Meter TFPM 43 10KHz—-14MHz 3dB
Bandwidth {600Hz and 4KHz) Selecwve measuring
range 8V to 40«V {lowest readable 2u/o Switchable
bandwidth - 15KHz fine tuming High zensivity Full
specification for the above on request £250.00
Distortion Meter VZM 83 52 '304/55€ kHz This unit
es a genera receive portion operates
to the modula ethod his
neasirir nly used 10 me 3
d oF F adio hnk
yste £190.00
ZM

phase an
amphiude mod For mutlichannel FM Radio Systems
up 10 12MHz base bands £350

DIGITAL VOLTMETERS
AND MULTIMETERS

DYNAMCO

D M DM 2022 /2K

A Ri r pu
(Mohm €265.00

D M : Ranging

Max remding 39999

£450.00
POA.

V- 1Ky OC
DVM DM 20
J. FLUKE

Dgital Multt

1 i
tightweight

HEWLETT PACKARD
DVM type 3430A 3 dign
OMoh

343(

Digital Muhtimeter 34702A with Display
34740A. 4 digit display. 4 ranges both AC &
DC plus 6 ranges of ohms. AC fu

covers 45Hz to 100KHz. Ohms manges are
1000hms to 10Mohms F.S. LED disolay. New
condition. A much sought after device still in

PHILIPS
DM M TYPE PM2423 3': chgit, DC Volrs 2v-1 KV AC
VOLTS 2V-350V. R=200 ohms 200 M ohms
Accuracy O ol reading Automatic raige switching
for alt functions  Automauc polanty indicator £140.00
DMM TYPE PM2522. 3% chgn DC Vaits 0 2-1KV
AC Volits 0.2-600 V. AC/DC Current 0.2mA-2A R
200 ohms 20 M ohms Accuracy 0.1% * 0 1% of
range OC Volts Full circuit protection LED display
£150.00
SIGN/ROGERS
F AM324 £50.00

an reading

P.O0.A.

Lmia Kv in 6

rar 005 c £235.00

VM Type LM1420 28a i R M S and mean
Accurat ent 1 vi

<y

A el

] I
€275.00

ranges

40Hz - 20KHZ

OVM Type LM 1440 2 1(
0 t

P.O.A

LM

99 oc

P.O.A

€110.00

. £525.00

REMEMBER . . . We also buy
We are interested in providing quotations
for the purchase of good quality used and
unused Test Equipment.
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FROM ES.E. HILOMAST “ L
SYSTEMS O

AN

DH-XVDER

PNEUMATIC
TELESCOPIC
MASTS

A full frequency range graphic equaliser YOU can afford !!

For_JUST £38.85 plus VAT Condensed Technical Spec
Max. output: terminated to 600§},

Yo.u S T ReR a.“ unwanted 10 dB> 1.6 volts peak to peak,

noises at seven different fre- ¢ .15 R.MS.

quencies! Signal to noise ratio: input ter-

. : minated with 47K resistor. All filcers
Bring all your recordings, P.A,, 2t max. better than —70 dB.

discos, lead gUitar» bass gUitar. Frequency response: All filters at
organ, anything amplified to life central better than + 2 dB.

. ) Fifter slope: Better than +1i3 dB
at the touch of a slider ! ! 2 P

No more annoying amplifier Filter ranges: Max. 4 15 dB at 60,
noises — just clear, true sound ! !80.480 Hz 1,24, 5and 10kHz.
Frequenciesfrom 60Hz to 10kHz! 71o: E.S. Electronics, 2 Upper
Fant Road, Maidstone, Kent.
Cut or boost each'freque,ncy by B e me T s L4, s
maximum of |5 dB ! of your Graphic Equalisers. | enclose
Hi and lo gain inputs. cheque 3:«1 pé)s[tl.\lsgr{der fogr( £... A
. having adde 5 or p. & p. on eac

_Powe,rgd by just two PP3 ba“_er' item ordered and V.A.T. | understand - . . .
ies which last for ages. Or mains that two batteries are included. Specialists in design and manufacture of pneumatic
powered unit available. £49 95 and winch operated telescopic masts and towers.
plus VAT Vehicle, field and wall mountings available. Many
Try it and you'll buy it — it will ... e . standard models ex-stock.

change your concept of sound.

4| |CLARBROOK Eng.Co. Ltd.

WW —059 FOR FURTHER DETAILS JUTSUMS LANE - ROMFORD- RM7 OER - ENGLAND
Tel. Romford 65173
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SCIENTIFIC CALCULATOR SALE!

TEXAS SR52Magretic card programmable calculator 224 steps. 9 levels of brackets, subroutine
d F

indirect editing and \

g bra: g g . pre-p '
PR XI M ITY s E N s o R decrement and skip on zero, user detined flags. 72 labets. 10 digit mantissa, 2 digit exponent. supplied
with adaptor / charger. carry case and instruction manuats plus 20 blank magnetic cards @ £198 inc. VAT

Programme libraries, stats, maths electrical engineering @ €28 inc. VAT

TEXAS SR56, 10 g 2
TYPE EP45 B ccuromme steps. 9 levels of brackets. 7 branching wonociions. 3 loop comornl reier 100
subroutine leveis § programme levels easy editing 26 preprogrammed key functions @
ANIMAL VEGETABLE OR MINERAL

£57.90 inc VAT

TEXAS SR561-11.-New engineenng notation displays scientific notation exponents as
A new type of dielectric detector which 1s not,
limited to metals Will detect movement of

muitiples of 3 Degrees. Rachans grads a better independent linear regression line, a direct
key to campute the correlation coefficient for analysis of two-dimensional stat data. 9 levels of

most materials at considerable distances

Variable sensitivity, will detect humans and

brackets. 5 pending op 8 dignt 2 digit exps @ £47.32.
T 1 SRA0 (successor to SRS0A} @ £28.40.

animals easily up to six feet away and provides

a T.T.L. compatible output puise of adjustable

Z T130 @ £15.95. T141 (Financial) @ £28.45; 2550-11 @ £24.45; 1650 @ £16.45
PC100 PRINTER FOR SR52/SR56 -Pnnts out entre programme  print calculate
mode resulls prints INstructions or results without halting programme execution. trace

&~
%{ %
peros programme execution step for error detection @ €175, 4148 @ €26.95, 4190 /5190R

@ €36.88. CAS10 FX20IP.1l memories 127 steps (programmable) @ €49.95, 4

width Will count up to 5000 objects per fracvon calcs AL8 @ £13.95, AL1D @ €16.40. FX19 (6+2) @ £16.95. FX102 8-2) & €18 40.
minute HEWLETT PACKARD 21 @ £60, 22 ® €95, 25 €106, 25 > €163, £130, 6/ a €368, 91
@ €340, 9 £€622. NOVUS 4520 £€22.80, 4525 £34.90, 6030 @ £16.30. REALTONE
. . S5CB010-13 memories 2 levels of hrackets enutic stavstical rachargeable @ €45, SC60 as SCH01
Applications include security devices. process control and counting. automatic afarm but with 3 memones @ €34. ROCKWELL 64RO @ £22.42, 44RD @ €18.40.

= €4 UNIQUE STEREO CLOCK RADIO-AM /FM sterec radio with an automatic alarm
facity clock display is a large green read out and can show minutes/seconds or
b hours/ minutes intensity of the display can be adjusted from very bright down to dim

and hazard warning systems, vehicle security, detection of humans and animals. etc
Power supply requirements 12-15 volts at 30mA
glow @ £39.50 inc VAT P&P E£1 S A E for brochure

PHYSICAL & ELECTRONIC LABORATORIES LTD. e T e e

MANUFACTURERS OF PRECISION ELECTRONIC EQUIPMENT o4 \)"‘.E:L,',”:;s.h,wv = We accept company al ity hase o Ma
28 Athenasum Road, Whetstone, London N20 9AE. Tel. 01-445 7683 C.W.0. to: KRAMER & CO.. 8 OCTOBER PLACE. HOLDERS HILL ROAD
LONDON NW4 1EJ. TEL. 01-203 2473, TELEX: 888941 ATTN. KRAMER

I ;. for a technical advisory service and
y e off the shelf delivery, contact

steppers = st
d.c. motors
control systems
gearboxes
friction
clutches
instrument
couplings

MCennan
telephone 03446 5757/8

MOTOR STOCKISTS FOR:
IMPEX, PORTESCAP
PRINTED MOTORS

McLENNAN SERVO SUPPLIES LTD.
KINGS ROAD, CROWTHORNE, BERKS.

WW — 105 — FOR FURTHER DETAILS
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The Teletext decoder
you don’t have to modify
your set for!

Your tv set needs no

modification whatsoever ! You just plug the decoder's
output into your aerial socket. Our Teletext decoder
has its own mains power supply, works with any
625-line receiver, monochrome or colour, and to
make assembly partlcularly easy, the design uses
four p.c.b.s which plug in to a main ‘mother’ board.
Also, to simplify allgnment the very latest receiver
techniques are used in the i.f. strip. All p.c.b.s will
be made available through Television magazine's
Reader’'s P.C.B. Service.

Part 1 of the Teletext decoder is in our March issue on sale
now. It covers fundamentals and power supply details. Part 2
in the April issue begins the logic section.

Take up the March issue out now

elevision

April issue on sale Monday March 21

QUADRAPHONIC KIT MODULES

121

The following modules, currently being described in Wireless World, are offered,
Each kit compnises of glass fibre PCBs and Components Each module functions
independently. but a universal system may be constructed by means of a master switch

nto which the boards may be plugged. .
€D« DEMODULATOR  £35 + VAT [£4.35)

CD-4 is a registered trade mark of the VICTOR COMPANY OF JAPAN LTD

VARIOMATRIX DECODER
SYNTHESIZER £31 + VAT (£3.88)

Q8. QS Variomatnix and QS Synthesizer are registered trade marks of
SANSUI ELECTRIC COMPANY LIMITED OF JAPAN

m DECODER /oc 30
¥  (Variable Blend + Wave Matching Logic)
MASTER SWITCH KIT 350 + var (1.0

SQ is the registered trade mark of CBS INC.
Add £1 postage packing and insurance per parcel. Overseas customers neglect VAT, hut
add £3 20 per kit to cover armail postage =
For enquiries please send S A.E. to:
COMPCOR ELECTRONICS LIMITED
9 DELL WAY, LONDON W13 8JH
or telephone 01-998 8221 on weekdays between 7.30 p.m. and 10 p.m. on|

£25.50 + VAT (£3.19)

WW—106 FOR FURTHER DETAILS

MAIL ORDER PROTECTION
SCHEME
(Limited Liability)

If you order goods from mait order advertisers in this megazine. except for classified advertisements,

and pay by post in advance of detivery, Wireless World will consider you lor compensation i the

advertiser should become insolvent or bankrupt, provided

1. You have not received the geods or had your meney returned: and

2. You write fo the publisher of Wireless Warld explaining the pesitien not earlier than 28 days from
Ihe day you sent your order and not later than 2 months from that day.

Plaase do mot wait until the last moment to inferm us. When you write, we will 18]l you hew to make your

claim and what evidence of payment is required.

We guarsnies to mest claims from readers made in accordance with the above procedure as soon s

possible after the advertiser has been declared bankrupt or insolvent wp ta a fimit of

£3.550 per annum for any one advertiser so attected and up te £10.000 per annum in respact of all

insolvent advertisers. Claims may be paid for Nigher amounts. or when the above procedure has net

been comptied with, at the discretion of Wireless World: bat we do not guaraatea to do so in view of the

need fo set some limit to this commitmant and to isarn quickly of readers’ difficulties.

This guarantee covers ealy advance payments seat in direct response la an adverlisemani in this

magazme {nol. for exampie. paymants made in respoase to catalogues. eic.. received as a resull of

answering such adverti ). Perscnal adverti are

AL L L Ly N Y T R R L IIT]

NS
HCHEER

The Hi-Fi Year Book is more than just a handy
reference. It is a sensitive instrument enabling you
to pinpoint and track down the finest Hi-Fi items
on the market. There are 500 pages of products.
photos and expert articies to help you in your
choice. Separate iilustrated sections cover every
major category of equipment—telling you what
each item does, what it costs, who makes it and
where to buy it. What's more, there are
authoritative articles on the latest developments
and how to apply them. Order your copy today.
before it sells out ... and you'll be tuned in to the
finest in Hi-Fi all through 1977!

HIFl YEAR BOOK
1977

Available direct from the publishers @ £3 40
inclusive or from leading booksellers and
newsagents price £3.00.

Eagle.

Everything from a jack plug
to arecewver.

| ORDER FORM

To IPC Business Press Ltd., Room 11,
Dorset House. Stamford Street,
London SE1 9LU.

Please send me.... .....copy. ‘copies of
Hi-Fi Year Book 1977 @ £3.40a copy
inclusive, remittance enclosed.

Cheque P.0O.should be made payable
to IPC Business Press Ltd.

Name.
(please print)
Address._

/
/
/
I
I
(l
1
1
1
1
|
1
1

Registered in England No. 677128
‘ Regd Office Dorset House, Stamford
| Street. London SE1 9LU.

r
|
|
i
|
|
|
I
|
|
|
|
b
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Wilmslow

Audio
THE firm

for
speakers!

Baker Group 25, 3. 8, or 15 ohm £13.00
Baker Group 35, 3. 8 or 15 ohm . £14.50
Baker Deluxe, 8 or 15 ohm . . £17.50
Baker Major, 3, 8 or 15 ohm £15.00
Baker Regent. 8 or 15 ohm . £12.50
Baker Superb, 8 or 15 ohm . . £22.50
Celestion HF1300 8 or 15 ohm £7.50
Celestion MH 1000 horn, 8 or 15 ohm . £13.50
Coles 400 1 G super tweeter . . £5.90
Coles 400 1 K super tweeter £5.90
Decca London and X over . . . . £38.45
Decca DK30 and X over . 1 £25.25
EMI 5" Mid range 35 . £3.50
EMI 62" d/cone roll surr. 8 ohm . £3.95
EM!I 8 X 5, 10 watt, d/c, roll/s B ohm . . £3.95
EMI 14" x 9’' Bass 8 ohm . . £12.50
Elac 59RM 109 15 ohm, 59RM 1 148 ohm£3.50
Elac 6'2' d/c roll/s 8 ohm . .. ... £3.95
Fane Pop 15 watt 12" . g & . £5.75
Fane Pop 33T 33 watt 12" . £9.95
Fane Pop 50 watt, 12" . o . £12.50
Fane Pop 55, 12" 60 watt £16.95
Fane Pop 60 watt, 15" . . £19.95
Fane Pop 70 watt 156" S ... £21.75
Fane Pop 100 watt, 18"’ £33.95
Fane Crescendo 12A or B. 8 or 15 ohm . £42.95
Fane Crescendo 15, 8 or 15 ohm . . . £54.95
Fane Crescendo 18, 8 or 15 ohm . £75.95
Fane 8077 8’ d/c. rolls/s, 8 or 15 ohm . £5.40
Fane 801T 8" d/c roll/s 8 ohm. . . . £9.50
Goodmans 8P 8 or 15 ohm . ... £6.50
Goodmans 10P 8 or 15 ohm . £6.95
Goodmans 12P 8 or 15 ohm . £16.50
Goodmans 12P-D 8 or 15 ohm £18.75
Goodmans 12P-G 8 or 15 ohm £17.75
Goodmans Audiom 200 8 ohm £14.95
Goodmans Axent 100 8 ohm g £8.50
Goodmans Axiom 402 8 or 15 ohm £22.00
Goodmans Twinaxiom 8’ 8 or 15 ohm . . £10.60
Kef T27 . . J £8.50
Kef T15 £10.75
Kef B110 £10.95
Kef B200 . £11.95
Kef B139 . £24.95
Kef DN8 £2.75
Kef DN12 wl. £7.25
Kef DN13 £4.95
Richard Allan HP8B 8"’ 45 watt . £12.50
Richard Allan CG8T 8’ d/c roil/s £7.95
Baker Major Module, each . £18.00
Goodmans Mezzo Twinkit, pair .. .. £51.95
Goodmans DIN 20, 4 ohm, each £15.75
Helme XLK 35, pair £26.75
Helme XLK40, pair £38.50
Helme XLK30, pair £21.95
Kefkit 1, pair . . £59.50
Kefkit Ill, each £56.00
Richard Allan Twinkit, each . ' £13.95
Richard Allan Triple 8, each .. £20.75
Richard Allan Triple 12, each £25.95
Richard Allan Super Triple, each . £29.50
Richard Allan RAB kit, pair . £37.80
Richard Allan RAB2 kit, pair. . . . £59.40
Wharfedale Denton 2XP, pair £23.25
Wharfedale Linton 3XP, pair . . £34.25
Wharfedale Glendale 3XP kit pair. . £49.50

All Radford, Gauss, Castle. Jordan Watts, Eagle.
Lowther, Peerless Tannoy units in stock

Prices correctat 12/1/77

ALL PRICES INCLUDE VAT

Cabinets wadding, Vynair, Crossovers etc
Send stamp for free 38 page booklet
‘Choosing a Speaker’

FREE with all orders over £10 —

Hi-Fi Loudspeaker Enclosures Book
All units are guaranteed new and perfect.
Prompt despatch
Carriage Speakers up to 12’ 60p; 12" £1; 15"
£175;, 18" £2.50. Kits £1 each (£2 per pair)
Tweeters & Crossovers 33p each

WILMSLOW AUDIO

Dept. WW
Loudspeakers & Export Dept: Swan Works,
Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount Hi-Fi, PA etc: 10 Swan Street,
Wilmslow. Radio, Hi-Fi, TV: Swift of Wilms-
lew, 5 Swan Street, Wilmslow. Tel. (Loud-
speakers) Wilmslow 29599, (Hi-Fi, etc.)
Wilmslow 26213.
Access and Barclaycard orders accepted by

phone.

You will know about
,___Blind Rivetsﬁ

Interesting data and application notes
\_on Blind Rivets—yours for the asking.)

Blind Rivets, of course are for
making permanent joints
in sheets, chassis, corners.
What if you need a detach-
able joint? Read on about
Anchor Nuts, blind rivets
with internal threads.

To fasten a lid or a panei that has got
to come off, you need Anchor Nuts
which are used with ordinary screws
or bolts.

(<)

Anchor Nuts System J, the high
strength threadad insert for sheets and
\ sections up to 0.270" 6.86 mm.

’@/llﬁ

Anchor Nuts System X, the threaded
insert for sheets, plates, sections of
&unlimited thickness. )

Anchor Nuts are

r——placed in seconds! —
it's quick and easy, done on the job
with tools similar to riveters. You can
buy a hand tool for around £10 or a

kit in a carrying case with a tool and an
assortment of Anchor Nuts for about
£22. Anchor Nuts cost around £2-£6
a hundred.

There are kits for all regular thread
systems, BA, Metric, Whitworth,
UNC, UNF.

\_ Data and prices on request. )

HARMSWORTH

HARMSWORTH TOWNLEY & CO.LTD
HAREHILL TODMORDEN LANCS OL 14 5Jy
Phone TODMORDEN 2601(STD 070 681 2601)
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RELAYS—UNISELECTORS—
SWITCHES

MINIATURE PLUG-IN RELAYS (Siemans/ Varley)
with perspex dust cover and base.

6-12-24-48v D.C. In Stock

2c/0 50p: 6 make 60p

4c/o75p: P &P 10p

S.7.C. MINIATURE (P.C. Mounting)
with dust cover

2c/0(18/24v)45p P P 10p
4c/0{24/36v)50pP P 10p
6c/0(36/48v) 75p P.P 10p

CLARE-ELLIOTY MINIATURE RELAYS
{Hermatically sealed) 2 c/0 675 ohm
24v D.C. Coils (22 x 22 x 10 mm) 75p

I.T.T. 240v A.C. Plug-In RELAYS
twith perspex cover} 10 amp contacts
2c/065p3c/075p P.P 10p

REED RELAY 3 MAKE (50 x 20 x 20 mm)
3500 ohm coil 24v D.C. 50p

REED SWITCHES (1 MAKE)
Type 1 (18 x 3mm) 12 for €1
Type 2 (48 x 5 mm) 8 for £1

G.E.C. RATCHET RELAYS
310 ohm Red or Biue Cam. £1 P.P. 20p

UNISELECTORS 25 WAY

S Bank Full Wipe 75 ohm £5.50 P.P. 50p

6 Bank Fuli Wipe 75 ohm £6.25 P.P. 50p

8 Bank Full Wipe 76 ohm £7.50 P.P 50p

12 Bank Half Wipe 68 ohm £68.50 P.P. 60p

SMALL 12V UNISELECTORS 4 Bank 11 way £2.50P P
50p

D.C. SOLENOIDS 24v (Cont. Rated)

101b Pull 20 mm Stroke. Size 50 x 48 x 42 mm

75p P P 15p

FOOT SWITCH "SQUARE-D"” H.D.
20 A Make / 10A Break at 240v A.C
600v A.C./D.C Max £4P.P 75p

BURGESS MICRO SWITCHES (VCSP)

Single Poie c/0 8 for £1 P.P 10p

H.D. HONEYWELL MICRO-SWITCH (contacts 2 N.O /2
N C 20 amp) "a turn action complete with roller actuator
€2PP 35p

DECADE (THUMBWHEEL) SWITCHES

6mm Digits. 50p each Bank of 8 with mounting brackets €3
PP 20p

DECADE INDICATOR SWITCHES with plus & minus
Push Buttons. 6 mm digits 75p each P P 10p

Alsoin B.C.D

KEY SWITCHES '1000° TYPE

4 ¢/0 each way locking 60p P.P. 10p

6 make each way locking 60p P.P_ 10p

Bank of 4. 4 c/o each way. 1 biased £1.25 P.P 15p

MULTICORE CABLES

8 CORE RIBBON (RAINBOW) CABLE

8 x 14/76 Forming 'zin wide strip

‘l(;m £1.50: 50m—£6.50: 100m--£12.00 PP 1p per
metre

5 CORE H.D.CABLE 5x 70/76 PV.C

Black Outer PV.C.O.D %2 in

10m-—£2.50: 50m--£12: 100m—£22.50 PP 2p per
metre

6 CORE ARMOURED 6 x 40/76 PV.C INS

Outer Sheath-Flexible Galvanised Tubing. 0.D. %in
10m—£3: 50m—£14: 100m—£25. P P 2p per metre

6 CORE SCREENED 6x7/760.D 6m

10m—£1.50: 50m —-£6.50: 100m—-£12. 00 PP 2p per
metre

36 CORE SCREENED 36 x 7/76 (36 colours) O.D

:(‘):Tﬂi: 50m--£14: 100m—£25 PP 2p per metre

VARIOUS

E.H.T. MODULES. Input 190-260v 50 HZ Output 1377Kv
PK@ 0.50 m/a. (150 x 95 x 70mm) £12. P P. £1

AIR PRESSURE SWITCH 0-10 ib Variable

Switch Contacts 15 amp. Change-Over £1.50 P P. 25p
MYRIA MEGOHMMETER TYPE 35A. 20-200K
MEG/OHMS 500v test. Excellent condition. £45, carr
£2.50

EQUIPMENT COLLING FANS (System Papst) Precision
made. Silent running. 110v 50 Hz. 120mm x 120mm  £5.
PP 50p.

“BLEEPTONE’ AUDIO ALARMS
12vDC 50pPP 10p

GEARED MOTORS 230v A_C. {Int. Rating)
t10rpm. £2.25P P 75p

MAGNETIC COUNTERS

6digit 48v D.C (Non-Reset) 92 x 32 x22 mm

New/Boxed £1ea PP 15p

3 DIGIT RESET COUNTERS (240v A.C) Veeder-root

€1.75PP 25p

D.C. POWER SUPPLIES input 240vAC

TYPE 1 20v D.C. at 1 amp. Fully regulated 155 x 155 x 75
mm totally enclosed £5 P.P. 75p

TYPE220vD C at500m/a stabllised on open chassis 170
x 100 mm €2,50 P P 75p

PHILIPS MOBILE RADIO P.S.U.

Input 240V AC Output 32Vat 1 S Amp O C £5.25 P P

75p

TELEPHONE HANDSET with ‘Press to Speak  switch

£1.50 P P 25p

2000 w. AUTO TRANSFORMERS. Tapped
100/125/200/225,250v New in wooden boxes. £15
PP £1.50

PLEASE ADD 8% V.AT

J. B. PATTRICK

191/193 LONDON ROAD
ROMFORD, ESSEX RM7 9DJ
ROMFORD 44473




Wireless World, March 1977 123

- Appointments

DISPLAYED APPOINTMENTS VACANT: £6.50 per singie col. centimetre (min. 3cm),
LINE advertisements (run on): £1 per line, minimum three lines.

BOX NUMBERS: 45p extra. (Replies should be addressed to the Box Number in the
advertisement, c/o Wireless World, Dorset House, Stamford Street, London SE! 9LU.
PHONE: Owen Bailey on 01-261 8508

Classified Advertisement Rates are currently zero rated for the purpose of V.A.T.

Advertisements accepted up
to 12 noon Monday, February
28, for the April issue, subject
to space being available.

ELECTRONICS + AIRCRAFT

=CHALLENGING WORK ON ADVANCED
SYSTEMS

There are opportunities at our Aircraft Digital computer systems For further deta_ils and an application
Design, Development and Assembly experience, hardware and 'or form, pleasg write, giving brief personal
Plant at Woodford, on the rural fringe software would be particulariy and career information to:

of North Cheshire, to expand existing  yaluable but the extent of our
tearhs of men and women working on

Avionics design and development-om interest in_can.didat‘es with radio, J. Lewis, ) .

major aircraft programmes. radar, navigation flight controt, Personnel'& Industn.al .Relat'lo.ns Manager,
A wide range of qualifications and acoustics, ele.ctrlcal syst‘ems. E.M.C. Hawker Siddeley Aviation Limited,
experience can be integrated into our OF mathematical modeliing Woodford,

requirements, from recently qualified experience, illustrates the variety of Stockport,

technicians and graduates to opportunities available. Cheshire SK7 1QR.

experienced engineers.

(¥ HAWKER SIDDELEY

The Polytechnic GRANADA TELEVISION LIMITED
of North London

S — ELECTRONIC ENGINEERS
Department of Electronie i kin i youna ererced seconic maineer o
and Communications Engineering duties cover the operation and maintenance of the whole

range of broadcast electronics, including television cameras,

LABORATORY TECHNICIAN videotape recorders, telecine projectors and video switching,

distribution and display equipment. The kind of people we

(Grade V) need will probably have a formal qualification in electronics
engineering but more important, will have an understanding of

Applications are invited for the appointment of a lL.aboratory Technician bas_'c elect_ronlcs and C?OIOW television principles ausing "9’“

Grade V their genuine interest in the medium. They must be fit, with

The work involves the operation and maintenance of High Grade test Vnormavl colour vision and prepared to work irregular hours

equipment in a Microwave and Radar Engineering Laboratory together including weekends.

with the general responsibility for the efficient running of the day-to-day Salary whilst training £3,310 increasing to £3,581 after one

requirements for students’ experiments and project work, and inciudes
participation in Research work.

Normal background experience required is at least 8 years
Fducation to ONC or OND level in appropriate subjects
Salary scale: £2,751-£3,207 plus £465 London Weighting and 5% earnings

year and by annual increments to £4,669 after 5 years. Four
weeks leave, pension and free life assurance

Write with full details of education and experience to:

supplement. Robert Connell

Application form obtainable from the Establishment Officer, The GRANADA TELEVISION LIMITED
Polytechnic of North London, Holloway Road, London. N7 8DB. Quay Street

Telephone: 01-607 2789, extension 2019. MANCHESTER M60 9EA

Further details from Mr. S. A. Elliott, extension 2176.
(7030) (7035)
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SENIOR SYSTEMS ENGINEERS
& LOGIC DESIGNERS

ELECTRONIC ENGINEERS
INTERMEDIATE/JUNIOR LOGIC DESIGNERS

GEC Computers Ltd., Europe’s largest and most experienced company specialising in real-time
computer applications has vacancies for the above in their engineering hardware development
department.

Applications for the senior systems engineer and logic designer vacancies must have a relevant
degree or equivalent qualification and have had several years’ experience in the computer field
including complex digital equipment. They must have the ability to understand sophisticated
central processor design under development and be able to play a significant and creative part in
that design.

Electronic engineers are required for the design and development of computer memories, power
supply units, displays, processors and peripheral equipment. Applicants must have a relevant
degree or similar qualification e.g. HND, and a minimum of 1-2 years’ practical experience.

Junior Logic designers are required to work on either the development of computers and associated
equipment or the design and development of special purpose test equipment. Applicants must
have a relevant degree or suitable qualification e.g. HNC ET5, etc., and have had some practical
experience of digital design. Simple programming experience would also be an advantage
although this is not essential.

Specialist training will be given for all of the above positions and there is a company training scheme
for junior staff.

These positions attract competitive starting salariesiand career progression is based on ability and
performance. There is a contributory pension scheme and other fringe benefits normally associated
with a large organisation.

Those interested should apply in writing or telephone to Mr. D. F. Watts, Personnel Department,
GEC Computers Ltd., Elstree Way, Borehamwood, Herts. Tel: 01-953 2030, ext. 3697.

SSC

(7058)

GEC Computers Limited

TEST GEAR
MAINTENANCE
ENGINEERS

The EMI M.O.D. Factory at
Springfield Road has va-
cancies for Test Gear Main-
tenance Engineers who are
required to carry out routine
checks on standard and
specialised equipment. The
work also involves fault
finding and repair of a wide
variety of test equipment,
and the construction of test
equipment.

Applicants must have exper-
ience of servicing electronic
equipment, e.g. radio and
TV.

Please write to or tele-
phone Richard Black, EMI
Limited, Springfield Road
Works, Hayes, Middlesex.

Telephone 01-573 2701.
(7036)

University of Cambridge
Scott Polar Research Institute

TECHNICAL ASSISTANT

A vacancy exisis in the S.P.R. for an experienced
Technician to join an aclive research group engaged in
siudias of the Antarctic Ice Sheei using 10W Irequency
Radar backed up by specialisi in house compuler
facilities. While the skills sought ars primarily in
Electronics. adaptability is imporianl and knawledge of
dark room work and machining would be an advamage.
Field work is aiso invoived and typically occupies two
months a year. The appeintment lasts uatil July 1979
and is al University grade R6 with a salary range of
£2695-£3087 per annum. A shorter appoiniment withaul
feld work commitmeni may alternatively be available at
ihe same salary leval.

Applications enclosing curriculum vitae and names of

two referees. should be seni to: The Diractor. Scott

Polar Rasearch Inslitule. Cambridge CB2 1€R.
(7057)

BRISTOL POLYTECHNIC r
DEPARTMENT OF
ENGINEERING
Applications invited for the following
post for one year period commencing
on 1 March 1977, or as soon as
possible thereafter —

RESEARCH
ASSISTANT

Graduate of equivalent required to
assist with development work in the
field of soiid-state technology applied
to the control of electrical machines.
Some knowiedge of electrical
machine systems and digitat tech-
niques is required.

Suitably qualified applicants would
be encouraged to register for a higher

Salary £2469 pa. plus £312 p.a.
supplement.

Further details and application forms
(to be returned by 25 February 1977)
to from Personnei Office, Bristol
Polytechnic, Coldharbour Lane, Fren-
chay, Bristol BS16 1QY. Please
quote Post Reference Number
RS2/61/3 in all communications.

HNC standard: age 25 plus.

(S & W SERVICES)
For Electronic Engineers, Technicians
& TV Service Engineers

26a High Street
Hounslow, Middx.

Tel: 01-572 7363
Telex Pipco Hounslow 935413

Cable and Wireless Limited, leaders in global telecommunications, are \
expanding their overseas interests, and are currently seeking the following
staff for their Headquarters in Central London:

WIDEBAND RADIO
ASSISTANT PROJECT ENGINEER

To write specifications and tenders, evaluate and test UHF/SHF/Microwave/
Tropuspheric Scatter Systems and produce cost estimates and detailed
engineering plans, including discussions with clients. Possession of
HNC, C&G or higher qualification would be an advantage: age 25 plus.

FREQUENCY PLANNING
degree AND CO-ORDINATION
ASSISTANT ENGINEER

To plan, obtain and ensure correct usage of frequency assignments for the
Group's earth stations, HF narrow band VHF and UHF operations and
consultancies in the Fixed and Mobile Services. This will include planning,
and the maintenance of international records. Educated to a minimum of

(7060) Excellent conditions of service are offered with commencing salaries
— between £4,206 and £5,000 per annum, depending on experience and
qualifications, on progressive career scales rising to over £7.000 per annum.

Please write or telephone for an application form to:
The Recruitment Manager, Ref. A490/628,
Cable and Wireless Ltd.,
Theobalds Road, London WC1X 8RX.
Tel: 01-242 4433 ext. 211.

= |(Ccables-Wireless;




Wireless World, March 1977 125 APPOintments

ELECTRONIC DESIGN/
DEVELOPMENT ENGINEERS

FERRANTI OFFERS YOU FREEDOM

..... freedom to create. Over the years leading design and develop-
ment engineers have been attracted to Ferranti by our reputation for truly
innovative engineering and together they have formed specialised teams
involved on a variety of sophisticated projects related to the Tornado, Sea
Harrier, Jaguar, Nimrod 2 and other front line aircraft.

We now require additional engineers to join these teams engaged
on the creative work of designing and developing airborne radar, laser and
inertial navigation systems and their associated test equipment.

Engineers are required in the following technical fields:-
Digital and analogue electronic circuitry design.

Design and application of small digital computers.

- Microwave and laser techniques.

P Advanced instrument design including gyroscopes of inertial
' quality.

Design of small mechanical structures and analysis of stress.

In addition to the above we have vacancies for production engineers
with either electrical or mechanical backgrounds in these fields.

Applicants should have some design/development experience to offer
in avionics and a desire to expand their experience to project leader level.

Edinburgh, with its outstanding facilities for education, housing, sport
and entertainment, is one of the ideal cities in Europe in which to live, work
and bring up a family. And to make moving here easier, we pay realistic
relocation expenses. Salaries are negotiable and the Company operates
a contributory pension and life assurance scheme.

Apply in writing, with full details of experience and
qualifications to
Staff Appointments Officer,
Ferranti Limited,
Ferry Road,
EDINBURGH, EH5 2XS. el
Please quote Ref. WW/ 1. Wi

{7000)
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_ Interested

in computers

Lectureon_
Computer Servicing

{
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We are looking for Lecturers to teach the practicalities

ol computer servicng,

You will be based at our Engineering lraining Centre
in Letchworth, Herts — the largest of its kind in Europe.
Here you will be given a comprehensive groundingin
computer technology in generaland ICL equipment

m particular.

Youwilt be thoroughly prepared to train engineers
to the point where they will be capable of maintaining
computers at the optimum operational specilication.

Ideally you willhave an HNC or Forces' fraining in a
technical subject. Any experience ot digital electronics,
computers or instructing on these subjects, while not
essential, will be useful. Fluency inwritten and spoken

French or German would be a distinct advantage but

isnot essential,

We'll start you as an Assistant Lecturer on a salary of
notless than £3800 ayear.You'llbe encouraged and
expectedto progress to the position ol Senior

appropriate

Lecturerwhich carries asalary in excess of £5000.
Relocation expenses will be considered where

Foran application torm, phone David

Reeveson 01-788 7272 extension 4150,
orwriteto himat{CL, 8591 Upper
Richmond Road, Putney London

SW15 2TL. Please quote
reference Ww 1134

International Computers

think computers—-think ICL

(7001)

UNIVERSITY OF SURREY
DEPARTMENT OF ELECTRONIC AND ELECTRICAL ENGINEERING

AN ELECTRONICS ENGINEER/TECHNICIAN

is required to join the Industrial Electronics Group working on a wide range of
advanced electronic design and construction projects. The post entails working
with the minimum of supervision on the construction and testing of high quality
prototypes and presents an opportunity for career development in
instrumentation, computers and communications

A second post exists in the Department's Electronics Workshop where an
ELECTRONICS ENGINEER is required to join a team designing, building and
servicing a wide range of specialised electronic equipment The successful
candidate will be expected to work with a minimum of supervision and be
capable ot taking projects trom outline design to final product

The successful candidates will be appointed in one of the Technician Grades 2
to 5, depending on qualifications and experience. For the higher grades a
minimum of 3 years' relevant experience and qualifications equivaient to ONC
are expected. Opportunities are provided for turther study leading to higher
professional qualitications. There are promotion prospects to higher grades.

Salaries' Technican Grade

2A £2152 — £2452 4 £2689 — £3087
3 £2455 — £2788 5 £2889 — £3367
6 £3314 — £3850

Application forms may be obtained from the Staff Officer, University of Surrey,
Guildford, Surrey GU2 6XH, or Tel Guildford 71281, Ext. 452, and should be
returned as soon as possible

(7056)

e ————————
UNIVERSITY OF MANCHESTER

Hester Adrian Research Centre
Anson House Pre-Schoo! Project for
Mentally Handicapped Children
A vacancy exists immediately for a

(Grade 3)

in the above project. The successfu!
applicant will work in the pre-school facility
which is one mile from the University. but
will have access to electronic and
mechanical workshops n the University
itself A major requirement wil! be that the
technician will be responsible for the
operation of an extensive CCTV system and
will undertake the editing ot tapes
Experience with CCTV is therefore impor-
tant. Subsidiary functions will involve some
electronic and mechanical work. ONC s
essenttal and HNC (Electronics or Physics)
{or equivalent qualification) 1s desirable
Salary Scale £2325.£2655 pa. plus
earnings supplement of £130p a
Apphicatons  with  full details of age
qualifications and previous experience
should be addressed to Dr. J Hogg, Hester

VIDEO &
ELECTRONICS
ENGINEER

required with experience of
servicing and installation of
Video and Hifi equipment for a
responsible position in a new
organisation in the centre of
Bath. This is a challenging job
for the right man, with excellent
salary and promotion prospects.

Apply in writing to: Video
South, 101 Eden Vale Road,
Westbury, Wilts, or telephone
Westbury {(Wilts) 823140.

Adrian Research Centre. The University

(7038)

Manchester M13 9PL (7015)

SERVIGE ENGINEER

L.K.B. Instruments require an additional engineer to service their
range of clinical and nuclear products installed in customers
premises throughout the West Country and South Wales. The
applicant should live or be prepared to move to this area
Experience with nuclear counting equipment would be an
advantage but a good general knowledge of digital electronics and
a mechanical aptitude i1s considered essential.

The company offers a salary commensurate with experience, bonus
scheme, company car, and assisted B.U.P.A. membership.

Please contact for application form —
The Service Manager
L.K.B. Instruments Limited
232 Addington Road
South Croydon, Surrey

Tel: 01-657 8822 (7059)

Aural and Visual
Aids Technician

£3963-£4299 per annum

An experienced technician is required by the Croydon
Education Service to maintain and repair a range of Audio
and Video equipment including T.V. Receivers in schools.

Commencing salary in the scale will be according to
gualification and experience

In an appropriate case consideration will be given towards
assistance with removal and lodging expenses.

CROYDON

Apply in writing giving details of age, qualifications,
present post and relevant work experience to The
Superintendent, Education Service Centre, Princess
Road, Croydon CRO 2QZ or telephone the Superin-
tendent, Mr. A. Bevan (tel: 01-684 9393) for further
details.

(7037)
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Radio Officers-now you can
enjoy the comforts of home.

Working for the Post Office Maritime Services really
makes sense. You still do the work that interests you,
but with all the advantages of a shore-based job: more
time to enjoy home life, job security and good money.
To qualify, you need a United Kingdom Maritime
Radiocommunication Operator’s General Certificate
or First Class Certificate of competence in
Radiotelegraphy, or an equivalent certificate issued
by a Commonwealth Administration or the Irish
Republic.

Starting salaries, at 25 or over, are £2905 rising
to £3704 after three years service. Between 19 and
24, the starting salary varies from £2234 to £2627
according to age. In addition, a supplement of £312

p-a.1s payable. You'll also receive an allowance for
shift duties which at the maximum of the scale
averages £900 a year and there are opportunities to
earn overtime. There’s a good pension scheme, sick
pay benefits and prospects of promotion to senior
management.

Right now we have a few vacancies at some of
our coastal radio stations, so if you’re 19 or over,
preferably with sea-going experier.ce, write to:

ETE Maritime Radio Services Division ( L690),
ET17.112,, Room 643, Union House,
St. Martins-le-Grand, London EC1A 1AR.

Post Office Telecommunications

Senior
Audio Visual
Engineer

London Airport C. £4,000 p.a.

An opportunity exists for an Audio Visual Engineer to fill a senior position in
the Heathrow Conference Complex

The successful applicant will have experience in the operation and
maintenance of CCTV and colour studio equipment including broadcast
cameras and 1" helical scan VTR and will also possess both the ability and
the willingness to train less experienced engineers

This i1s a small. highly skilled team whose responsibility it is to present the
most sophisticated conferences in the United Kingdom

Please apply with brief personal and career details to the Personnel Dept
The Heathrow Hotel, Bath Road, Heathrow, Hounslow, Middlesex. TW6
2AQ, or telephone 01-897 636372419 for an application form. 7002)

H N
The Heathrow Hotel

The only hotel onLondon Airport.

RADIO
TEGHNICIANS

Government Communications Headquarters has vacancies for Radio
Technicians Applicants should be 19 or over

Standards required call for a sound knowledge of the principles of
electricity and radio, together with 2 years experience of using and
matintaining radio and electronic test gear

Duties cover highly skilled Telecommunications/electronic work
indluding the construction, installation, maintenance and testing of
radio and radar telecommunications equipment and advanced
computer an analytic machinery

Qualifications: Candidates must hold either the City and Guilds
Telecommunications Part | (Intermediate) Certificate or equivalent
HM Forces qualification.

Salary scale from £2,230 at 19 to £2,905 at 25 (highest pay on
entry), rising to £3,385 with opportunity for advancement to higher
grades up to £3,780 with a few posts carrying still higher salaries
Pay supplement of £313 20 per annum

Annual Leave allowance is 4 weeks rising to 6 weeks after 27 years’
service

Opportunities for service overseas

Candidates must be UK residents

Further particulars and Application forms available from

Recruitment Officer
Government Communications Headquarters
Oakley, Priors Road
CHELTENHAM, Glos GL52 5AJ
Tel. Cheltenham 21491 Ext. 2270
(STD 0242-21401)

(7028)
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SCOTTISH HOME AND HEALTH DEPARTMENT

WIRELESS TECHNICIAN

Applications are invited for a post of Wireless Technician in Scottish Home and
Health Department

Location: Inverness

Qualifications: Candidates must hold an Ordinary National Certificate in
Electronic or Electrical Engineering or a City and Guilds of
London Institute Certificate in an appropriate subject or a
qualification of a higher or equivaient standard

Experience: 3 years’ appropriate experience.

1 + £2,010 (age 17)to £2,905 (age 25 or over), scale

Stan"‘g salarv maximum £3,385.
In addition a supplement of £313.20 per annum is payable
for statf aged 18 or over (£261.00 per annum for statf
aged 17). Applicants shouid have sound theoretical and
practical knowledge of Radio Engineering and Radio
Communications equipment in HF, VHF and UHF bands
The work involves installation and maintenance of
equipment located at considerable distance from
headquarters. A clean, current driving licence and ability to
drive private and commercial vehicles are essential

Appointment is unestablished initially but there is prospect
of an established {ie permanent) appointment after 1 year’s
satisfactory service

Application forms and further information are
obtainable from Scottish Office Personnel Division,
Room 105, 22/25 Queen Street, Edinburgh, EH2 1LY
(quote ref: PM(PTS)2/1/77) (031-556 9222, Ext
727).

Closing date for receipt of completed application forms is
24 February 1977
(7013)

Electronic
Engineer

Sonarmarine — a member of the BP Group — is a new
survey company, situated near London Airport, whose
business is surveying for the offshore oil industry

The company is looking for an Electronic Engineer,
qualified to HNC standard or equivalent, to be
responsible to the Equipment Maintenance Supervisor
for marine survey equipment.

Candidates must have considerable practical experience
and the ability to work down to component level on a
wide variety of digital and analogue equipment used in
marine surveys.

Salary is dependent on experience and the company has
a non-contributory pension scheme. Please write
enclosing a c.v. to The Manager, Central Recruitment,
Britannic House, Moor Lane, London, EC2Y 9BU

(7012)

SONARMARINE

= =

Wireless World, March 1977

" ELECTRONICS
OVERSEAS

Airport Systems
High tax-free salaries

International Aeradio Applicants should be
Limited, a world leader in qualified to ONC or C&G
communications and (Telecomms) with a
aviation services, is minimum of five years’
offering immediate career maintenance experience
opportunities overseas to either in a military or civil
| experienced electronics environment.
Emgineers, Excellent tax free salaries

Vacancies existin the
following areas of
operation :

are offered and other
benefits include :

Free Housing - Married
accompanied status -

NAVAIDS Child/Education

Including ILS, CADF allowances - Pension/
VOR, DME, NDB, Control sickness schemes.

Tower Installations. Write or telephone for an
application formto:
John Callow, Senior
ATC RADAR Recruitment Engineer,
Approach and long International
range surveillance [ Aeradio Limited,

equipment plus Aeradio House,
SSR, HF, VHF and Hayes Road,
UHF radio { i Southall, Middx.

equipments. | Tel:01-5711808.

RADIO
TECHNICIANS

The Home Officerequires Radio Techniciansinits Directorate
of Radio Technology in Cenual London. Stanmore
Middlesex and Baldock, Hertfondshite. Radio Technicians in
London and Baldock carry out nstallation, mantenance,
modification and construction of complex specialised radio
communications equipment and systems. The duties at
Stanmore include work on radio interference measurement,
constiucting prototype modeis (including the mechanical
constiuction) from engineenng sketches and circuit
diagrams. Applicants should be familiar with commoniy used
electronic and radio components and with test equipment
such as oscilloscopes and signal generators

Qualifications and Experience
Candidates must possess either a City & Guilds Intermediate
Telecommunications Technicians ot Engineering Certificate.
a selevant ONC or eguivalent qualification. Candidates
should also have had 1 year's practical workshop experience

Salary
is £2,010ayearat 17, £2,450 at 25 o1 ovel on entry, 1ising to
a maximum of £3,385 plus a pay supplement of £313.20
and a London Weighting Allowance of £465 a year for those
employed in Central London and £275 a year for those
employed at Stanmore.

A Secure Future

with a non-conttibutory pension scheme, prospects of
promotion, genetous leave allowance, further education
facilitiesand a 5 day week of 41 hours

Interested?

Then write or telephone for application forms (for return by
16th March, 1977) and further details to:— Mr J J Willis
Directorate of Radio Technology, Room 514, Waterloo
Bridge House, Waterloo Road, London SE1 8UA. Telephone:
01-2753006.

e —
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Your experience could open the door to a range of interesting and rewarding opportunities in
the Design, Production or Service departments of a Company whose products complement the
most advanced modern electronic techniques.

For more information apply in confidence to :— John Prodger,

MARCONI INSTRUMENTS LIMITED
Longacres, St. Albans, Herts. Tel : St. Albans 59292

A GEC-Marconi Electronics Company

UNIVERSITY OF THE WEST INDIES —
JAMAICA

SENIOR
LABORATORY
TECHNOLOGIST

A vacancy exists for a Senior Laboratory
Technologist at the Electronics Laboratory of
the University of the West Indies, Mona

The successful applicant wtll be required to
repair and maintain a variety of electro-me-
chanical and electro-optical nstruments
He/she will also be required to provide
technical support to two Electronic Engin
eers engaged in the maintenance and design
of Electronic instrumentation

Qualifications: Candidates must have a full
Technological Certificate (HNC  City and
Guilds or equivalent) and at least five years
experience n bench fitting and small
instrument making

Salary Scale: J$6000-9372 per annum
(€1 sterling = J 1 53)

Benefits include generous Superannuation
Scheme subsidised medical attention and
10% Marnage allowance for male marned
employees

Apphcations should be addressed to the
Personnel Officer Registry. University of the
West Indies Mona, Kingston 7 Jamaica
West Indies. giving detaills of present
qualifications and experience together with
the names of two referees acquainted with
the candidates technical comperence

{7003)

industrial Tape Applications require

ELECTRONIC

and
ELECTRO MECHANICAL

ENGINEER
for design and devetopment of equipment
relating to the recording industry  An
attractive salary is offered to the successful
applicant who will be required 1o see projects
nght through to production

Please phone

01-485 61627833 7007

oudspeaker
echnician/
Engineer

Tannoy Products Limited, the international name in the
field of audio electronics, are looking for an enthusiastic
Technician / Engineer to join their Hi-Fi Laboratory at
Tylers Green, High Wycombe, Bucks The successful
candidate will be responsible for the construction of
experimental and prototype loudspeaker assemblies
working with a dedicated design and development team
under minimum supervision

Candidates should have a self-motivated practical
approach with attention to detail and possess some
knowledge of modern materials, adhesives and current
process techno ogy. Experience with loudspeaker drivers
and systems is desirable together with an understanding of
their performance assessment

Salary will be up to £4,000 per annum  Generous benefits
include assistance with relocation expenses where
appropriate, and 4 weeks’ holiday. The com pany has
recently moved its Design and Development Laboratories
to a pleasant rural area and offers excellent conditions of
employment

For further details and application form, please contact the
Personnel Manager, Mrs. D Jennery, or the Chief
Engineer. Alex Garner at Tannoy Products Limited St
John's Road. Tylers Green. High Wycombe, Bucks. Tel
Penn 5221

(7023)

lectronics ™

Appointments
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(7055)

MEDIA ELECTRONIC
HOLDINGS LIMITED

MERCURY MOBILES

PROJECT
ENGINEER

Mercury Mobiles require project
engineers for their television
systems group. The work
involves TV system design,
implementation and commis-
sioning. possibly on customers
premises, of broadcast OB veh:-
cles and studios

Prospective candidates should
have a formal engineering quali-
fication and experience of
broadcast television engineering.
Overseas travel, occasionally for
extended periods, could be
involved

Replies in writing to
Mr. J. M. Gibson
Engineering Manager
Mercury Mobiles
Woodland Ind. Estate
Eden Vale Road
Westbury, Wilts.
(7047)

TELEVISION

and Film Unit to be a member of a team
operating and mantaining television equip-
ment of protessional standards Experience of
VTR and Teleciné work an advantage
Salary scale £2889-£3367 Ref 65/C
Application forms from
Assistant Secretary
Personnel Office
University of Birmingham
P O Box 363
Birmingham B15 27T 7018
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SWANSEA
SOUND LTD.

invite applications for

AUDIO
MAINTENANGE
ENGINEER

with a wide knowledge of
professional broadcast
and studio equipment.

Applications in writing to

Stan Horobin
Chief Engineer
Swan Sound Ltd.
Victoria Road
Gowerton

Swansea
(7051)

ELECTRONICS
TECHNICIAN

KEF Electronics is an expanding
company specialising in the manu-
facture ot high quality loudspeakers

An Electronics Technician s
required to build and maintain
sophisticated anailogue and digital
audio test equipment for use in both
factory and laboratory

We are looking for someone with
considerable relevant experience and
proven practical ability

The salary will be negotiable

Please write nitially, giving
personal details including age
qualifications and experience, to Dr
J. M. Berman, KEF Electronics Ltd
Tovil. Maidstone, Kent {7040)
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BBC Engineering, Designs Department, requires
Technicians for Central London Laboratories.

Duties include assisting Engineers with the develop-
ment, construction and testing of sound and television
broadcasting equipment.

The successful candidates will probably be in their
twenties and have a keen interest in, and at least two
years practical experience of, electronics. They will
have at least ONC or City and Guilds Part 1I or
equivalent.

Salary according to qualifications and experience in
the range £2784 - £3318 rising to a maximum of £3696
per annum (plus from £10.86 to £17.38 per month Pay
Supplement according to ecarnings under current
Incomes Policy).

Good opportunities for promotion.

Pensionable posts. Good restaurant and Club facilities.
Write for application form to Engineering Recruit-
ment Officer, BBC, Broadcasting House, London
WI1A 1AA, quoting reference number
77.E.4005/WW and enclosing a self
addressed envelope at least
9”"x4”

CAPITAL

APPOINTMENTS LTD.

FIELD SERVICE
ENGINEERS
(ELECTRONICS)
If youre not earning, over
£3,500 p.a. plus a car — then
you had better contact us!
(7042)

34 Percy Street, Lopdon, W.1
01-636 9659 (day) or
550 0836 (evening)

SOUTH COAST

Several of our clients require the foltowing
personnet urgently, offering excellent
salaries and relocation expenses where
necessary
PROJECT ENGINEERS
ELECTRONIC ENGINEERS
TEST ENGINEERS AND
TECHNICIANS.
QUALITY ASSURANCE ENGINEERS
TECHNICAL AUTHORS
SYSTEMS PROGRAMMERS
DRAUGHTSMEN /WOMEN, Electro-
Mechanical
and BUYERS
Please write or ring~ GBS APPOINTMENTS
224 0id Christchurch RG., Bournemouth, Bournemouth
282155 or Wimborne 4391 atler 7 p.m. (7052)

iITN
VISION ENGINEER

A vacancy exists in the Vision MaintenanceDepartment
of our West End Studios for an engineer to work on a
wide range of broadcasting equipment including Vision
Mixers, Computers, Digital Character Generators, as
well as conventional Colour Coding, Decoding and
Distribution systems.

We hope to recruit someone aged around 30 with wide
relevant experience and qualifications to HNC level but,
failing such an applicant, we are prepared to consider
those with lesser qualifications for engagement at
trainee level.

For further information, please apply to the Personnel
Department of Independent Television News Lid. on
01-637 3144.

(7032)

AUDIO ELECTRONICS
ENGINEER

A vacancy exists tor a junior technican
working with a young team in a
tondon-based professional recording
studio

Duties wilt include assisting in the
service and mamntenance of complex
audio equipment, and the design and
construction of electronic devices.
The position includes possibility of
European travel

For further details and application
form, please apply to Peter Smith,
LA MAISON ROUGE, 388 Oxford
Street, London, W.1. Telephone:
01408 2075.

{7039)

CHARING CROSS
HOSPITAL
MEDICAL SCHOOL

{University of London}

ELECTRONICS
TECHNICIAN

required 1n the Department of Physiology
for the construction and maintenance of
electronic equipment. The successful
apphcant will have the opportunity to assist
in the neurophysiological research project
Applicants should hold HNC or equivalent.
Satary on scale £2,823-£4,050 plus £354
London Weighting Allowance. Further
detalls and application forms obtainable
from the Secretary, Charing Cross Hospital
Medical School, The Reynolds Building, St
Dunstan’'s Road. London W6 8RP. quotng
ref 014 Closing date March 7th

{7045)

FREE LISTS

101
Design / Development

and Test Jobs
Permanent and
Contract

To £6,000

SENIOR ENGINEER. We specialise
in marine electronics and need a
skilful engineer with wide ranging
practical electronic experience, 1o
install and service SSB MF/HF and
VHF R/T, Radar, Autopilots etc
on yachts and commercial vessels.
Proven ability to organise <and
work on own initiative is essential
as work away from home is in
volved. The position s based in
Central London. Salary negotiable.
Company car. Telesonic WMarine
Limited 243 Euston Road. London
NW1. 01-387 7467/8. (7017)

MAINTENANCE ENGINEER to work
within West London film dubbing
complex duties include construc-
tion and installation of all types
of recording equipment. Box No.
W/W 7014,

SCANNING THE ADVERTS to see
what's going? If you are, we could
be offering the best opportunity
vou've seen yet. We need a techni-
cally knowledgeable person who
has a fair for writing, to train
as assistant editor for one of our
hi-fi magazines — and good assis-
tant editors can progress rapidly
to editors in our organisation. The
post will probably most appeal to
someone already in the trade/cus-
tomer liaison department of a hi-fi
orientated company but could be
equally suitable to someone finish-
ing a course or involved in retail-
ing. — Write to Hugh Johnstone.
Haymarket Publishing Ltd.. 54-62
Regent Street, London WI1.

(7050)
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Iran _
Telecommunications

OSCO - The Oil Service Company of Iran, a Consortium
of International Oil Companies engaged in the exploration
and production of oil and gas for the National Iranian Oil
Company have the following vacancies:

Head Telecommunications
Special Projects

(US $30,000 per annum nett)

Responsible for the planning, co-ordinating and
management of the telecommunication projects which
include:- microwave, UHF, VHF and HF radio systems, trunk
line and cable carrier systems, telegraph networks,
telephone exchanges and local telephone line distribution.

Candidates should be graduates in Electronics/
Telecommunications and have at least 10 to 12 years
experience in telecommunication engineering and
administration with at least 5 years at supervisory level.

Head Telecommunications
Services

(US $25,000 per annum nett)

Responsible for all-over supervision and control of the
drilling radio operation, maintenance of exchange and line,
trunk telephone/telegraph network and all radio and
electronic systems throughout the area of operations.

Candidates should be graduates in Electronics/
Telecommuqications with at least 10 years experience in all
telecommunication engineering aspects including
administration with at least 5 years at supervisory level.

Must additionally have experience relating to radio
band/frequency and a good background of radio, exchange
and line maintenance.

Both appointments will be located in Ahwaz in South-West
Iran and the tour of duty will be for two years with a
possibility of extension.

In addition to a generous salary free of local Income Tax,
the following benefits will apply:
1. Married accommodation available after short initial
period of single status.

2. Free medical attention in Iran for staff and families.

3. Home leave earned at the rate of 4 days per
month of foreign service.

4. Primary schooling available localily.

5. Financial assistance towards boarding school
costs.

6. Adlditional school children's passages for
children at boarding school in the country of
origin.

7. Substantial terminal bonus on satisfactory
completion of contract.

Iranian applicants will be considered under
the regulations existing for the employment
of Iranian staff.

Please forward full details of
experience and qualifications to
Brian Doyle, Selection Consultant,
Ref. 8381/WW,

Whites Recruitment Limited,
72 Fleet Street, London EC4Y 1JS. =/

THE FASTEST GROWING AIRLINE
IN THE MIDDLE EAST

Saudia, theairlineof the Kingdom of Saudi Arabia, isseching, as
part of a planned programme of expansion, two thoroughly
experienced wechnicians, aged under 45, 1o sustain the existing level
of operations and alsé to work on new communications cquipment
which is currently being installed.

SENIOR
TELEPRINTER TECHNICIAN

Starting salary c.£7,600 (income tax free)

Duties will include:
® routineand complex maintenance and repair ol teleprinter

cquipment
® theinstallation of circuitry and teleprinter machines
® conducting periodic tests to check the quality of the teleprinter
circuitry
® routinepreventative maintenance on equipmentand machinery
® the maintenance of service records for equipment in use
® maintenance and revision of technical manuals
Applicants should hold a certificate of training in the field of
teleprinter/system maintenance and have 3-5 years practical
experience. (Please quote reference A-503-762 w hen applying for

this job).

SENIOR
RADIO TECHNICIAN

Starting salary c.£7,600 (income tax free)

Duties willinclude:

® routinemaintenance and rroubleshooting on radio cquipment—
¢g. UHI/VHI/HE mobile communications equipment, public
address systems, cte.

@® work oncommunications system installations including
antennas, feeder lines, power lines and cables

® the maintenance of technical journals

@  keeping up-to-date regarding state of the art procedures in
clectronics mamtenance

® ticldurips

® themaintenanceotservicerecordsonequipmentand logs of the
utilisation of spare parts

@ participation inon-job raming ot Saudi National employces
Applicantsshould havccompletedatradeschool course or have

equivalentexperience. 3-5 years experience of electronics

cquipmuent servicing iy essential. (Please quote reterence A-504-762

when applying for thisjob).

These jobs, which are for a2 vear (renewable) contract period.
are based in Jeddah. Saudia offer excellent (income tas tree) salaries
together with free unfurnished accommodadion for vou and vour
families, free and reduced air tickets. 40 days leave perannum and a
re-location allowance.

Please write, with full personaland carcer details, or telephone
for anapplication form, quoting the appropriate reterence, to:

Miss Connie Mulshaw,
Saudia’s U.K. Personnel Representative,
Saudi Arabian Airlines,

Room 216, 93, Regent Strect,
London W.1.Tel: C1-439 1661.

Closing date for completed applicanions 24th Janaary 1977,

- A
saudiasz

SAUDI ARABIAN AIRLINES
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SITUATIONS VACANT

F
I\III flani microwave instruments Itd

Dunmere Road. Bodmin. Cornwall. PL31 2QL  Tel:-Bddmin (0208) 3161

conversant with new techniques

required with a

Dunmere Road,

sound mechanical
preferably related to small electro-mechanical devices.

DESIGN ENGINEER

required with frequency processing experience to work on stmulating
new project. 10MHz to 1GHz frequency band. Applicants must be

DRAUGHTSMAN/WOMAN

engineering background,

Extremely good working conditions in an ideal environment, four-day
(36-hour) week. Pension Fund. Salary negotiabie

Send full résumé to.
FMI LTD.

Bodmin, Cornwall

(7011

YOUNG ELECTRONICS TECHNIC-
JANS required for assembly and
testing work on Electronic equip-
ment, very varied work. Qualifica-
tions ONC or CNG (or studying) or
ex apprentice or similar desirable.
Excellent opportunity for right per-
son with a small expanding com-

pany. Application forms from
Young Electronics Ltd., 184 Royal
College Street, London NWI. Tel:
01-267 0201. (6796

GREAY JOB OPPORTUNITY. A se-
cure, interesting career in return
for enthusiasm and hard work as
a young technical assistant in the
production studios at one of Lon-
don's leading multi-media audio-
visual companies. You'd work on
conferences, exhibitions, installa-
tions and repairs. Current driving
licence essential. Full personal de-
tails please by letter to: Technical
Manager, Communications Centre,
39 Long Acre, Covent Garden, Lon-
don WC2E 9JT. (318%)

ARTICLES FOR SALE

60KHz MSF Rugby Receiver. BCD
TIME OF DAY OUTPUT. High per-
formance, phase locked loop radioc
receiver. 5V operation with 1
second LED indication. Kit com

plete with tuned ferrite rod aerial |

£14.08 (including postage and
VAT). Assembled circuit and cased-

version also available. Send
for details Toolex. Sherborne
(4359), Dorset. @2n
SPOTWELDERS new from  £85.
Sameside from £220 — Ring 01
540 7337/8. Rentweld's, 14 Claren-
don Road, London S.W.19  (6518)

C.R.T. REGUNNING PLANT. New
and secondhand reconditioned
training, demonstration_ colour or
B/W. Barretts, Mayo Road Croy-
don, Surey. CRO 2QP. 01-684 9917,

1emm BELL HOWELL 631 750/100
W lamp, separate speaker and
transformer. £150 + VAT. Hilton's
9 West Hill, Dartford, Kent. Tel:
20009. (WW15)

VALVES RADIO — T.V.-Industrial-
Transmitting. We dispatch valves
to all parts of the world by return
of post. air or sea mail, 2,700 types
in stock 1930 to 1976. Obsolete
types a specfality. List 20p. Quota-
tion S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00. Closed
Wednesday 1.00. We wish to pur-
chase all types of new and boxed
valves. Cox Radio (Sussex) Ltd.
Dept WW, The Parade. East Wit-
tering, Sussex P0O20 SBN. West Wit-
tering 2023 (STD Code 024366).

(5392)

PRECISION
POLYCARBONATE CAPACITORS
All High Stability — extremely Low Leakage

TANTALUM BEAD CAPACITORS—Vaiug avallabie: 0.1. 0.22. 0.33. 047,

068, 1.0.2.2,3.3. 4.7. 6.8.F al 15¥/25¥ or 35V; 10 0 .cF o1 15¥/20V or

25V: 22.0.«F 3t BY/ 10V or 16V: 33.0 ueF at 6V or 10V: 47.0.:¥ a1 3¥ o BV,

100.0F at 3V. All 31 12p* each. 10 for £1.10*. 50 for £5*, 100 for
.

TRANSISTORS I.C.'s
-
8C107/8/9

S BC212/212L  12p 2W3055 50p.
“BCII 1254802132130 - Vg OCT1/2 12p
-8C147/ /9 1097 °80214/208  V1p. *MESSS Timer  61p
*BCIS3 16p “BFI94/5—— 129~ 741 Bpin DI 32p
BCISA/7/8/9  12p BFYSO/1/2  20p M4 £1.15
BC182/182L  1ip AFITB 40p SNTS0I3MD €150
“8C1A3/ 13, Y1 AR 38p  SNT6023H0 £1.50°
*BCI84/184C  12p. c2W302/4  11p TBASIDAS  £1.42%

POPULAR DIDDES— IN914 6p. 8 for 45p. 18 tor 90p. IN916 8p. 6 tor
45p, 14 for 90p: 1544 5p. 11 for S0p. 24 tor £1.00. IN4148 Sp. 6 lor
27g. 12 tor 48¢; IN4D0} 5%p: 002 6p: 003 6'2p: 004 7p; 005 Tap:
006 8p: 007 8'zp-

LOW PRICE ZENER DIODES —400mW. Tol ~ 5% a) 5mA, 3v: 3¥3, V(>
4YT: SV1; 5V6: BY2: BV8: TW5: 8¥2: 9VI: 1OV 11v: 12V: 13¥: 13.5¥: 15V:
16¥: 18Y: 20V: 22V: 24V: 27V: 30V: 33V_ Atl at Tp anch. 5 lor 33p. 10 for
65p. 50 lor £3.12. SPECIAL OFFER: 100 Zeners [may be mixed| lor
£6.00. w0

RESISTORS —High stability, low 00138 carbion film 5% v W a1 40° C. AW
at T0-C.E1Z series only—trom 2.20) 10 2.2MC). ALL at 19* sach, Bp* lor
HY of any one value, 70p* lor 100 of 3ny one valve. SPECIAL PACK: 10 of
each value 22() 19 2.2() 730 rasislors] £3*

SILICON PLASTIC RECTIFIERS—1.5 amp: wire-onded 0027: 100
PIV. 7p {4 for 26p) 400 LV 8p 4 for 30p},

BRIDGE RECTIHERS - 2': amp. 200V 40p: 350¥ 45p: 600V 55p.

SUBMINIATURE YERTICAL PRESETS 8.1 W only. Ail ot 5p* sach:
50, 100: 220: 470: 680 ohm. |K; 2K2: 4K7; 6K8: 10K. 15K; 22K: 4K: 47K:
100K, 220K B8OK. 1M: ZM5; SM.

PLEASE ADD 20p POST AKD PACKING ON ALL ORDERS. EXPGRT—ADD COST
OF SEA/ARMAIL. Adg 8*s VAT to all Hems except those marked wilh *
which are 12'2%

Send S.AE. for additionai stock lists.
Wholesale price hsls aveliable 1o bona fide companies.

MARCO TRADING De#)t P5)
The 0k School. Edstaston, Wam, Shropsiics
Tol: Whixall 464/465 (ST 084 872)
[Proprs. Mimcos! Frading Lid.}

VACUUM is our speciality, new
and secondhand rotary pumps, dif-
fusion outfits, acceSsories, coaters
etc. Silicone rubber or varnish out-
gassing equipment from £40. V. N.
Barrett (Sales) Ltd., 1 Mayo Road
Croydon. (1-684 9917. 124

440V A.C. RANGE 63V D.C. RANGE
Value Dimen- Price  Value {F} Tol.
(<P sions (mm) pach 1% ~2% ~5%
L 0 0018
01 21 121 esp 01 28 s S0
05 27 127 Bop 022 £132 19 Sip
022 33 18 s6p 033 £1.32 T7p Sip
025 33 16 92p 047 £132 Tp S1p
033 3 16 g9p 068 £1.44 84p 56p
047 33 19 f£11g 10 £1.56 91p 60p
05 33 19 £1.16 15 £1.74 £1.16 67p
068 508 19 £1.25 22 £198 €132 75
10 508 19 €137 33 £240 £1.60 99
15 508 254 €164 47 £2.82 £1.88 £1.23
20 508 254 £195 638 £3.48 £3.32 £1.47
10 £4.98 £3.32 £2.01
15 £7.14 £4.76 £2.88
2 ‘ig.ﬁﬁ £6.44 £3.90.

P

\| caps

4054
4056
4056
4057
4059
2060
40861
4062

1.06 4063
1.20 4066
3.09 4067
1.19 4068
0.93 4069 40107
0.93 4070
112 4071
104 4072
1.58 4073
148 4075
101 4076 40257
0.60 4077 4700
0.60 4078 7083
| 0.60 4081 14160
1.04 4082 O. 14161
0.60 4052 1.04 4085 0.80 13162

export £2.00 (no VAT) Orders

CMOS WITH DISCOUNTSPAny.mix. 10% for 26+ 25% tor 100+ 33%%Jor 1000+

TERMS: Add VAT to all prices at 8% Postage etc UK 25p (+ 2p=217p) per order
processed same day
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63 1.8 14526 14566

14174

14515 3.47

1.8

5 1.08 14527 14568 3.15
X 14175 1.04 14528 14569 3.72
I 14194 1.17 14529 14572 0.27
. 14419 2.67 14530 14580 8.35
. 14490 6.51 1453! 14581 4.30
- 14501 0.20 14532 14582 1.64
- 14502 1.38 14634 14583 0.84
- 14503 0.75 14536 1.10
. 14506 4.38 14527 74C00 0.25
- 14506 0.57 14539 74C02 0.25
g 14507 0.60 14541 74C04 0.25
. 14508 3.08 14543 74C08 0.25
0.66 14510 1.51 14548 74C10 0.25
b 14511 1.7 14552 74C20 0.25
14512 1.03 14553 74C30 0.25

14514 3.47 14554 74C32 0.25

14555 74C42 1.84

14516 1.51 14556 74C48  2.28

8 1451714.02 14557 74C73  0.67
1.75 14518 1.39 14558 74C74 0.60
4.25 14519 0.57 14559 74C90 0.88
1.8 14520 1.39 14560 74C93 0.86
118 14521 2.77 14561 O. 74C95 1.25
1.18 14522 2.15 14562 5.59 74C926 7,89

l GREENBANK ELECTRONICS (Dept W11W)

94 New Chester Road. New Ferry. Wirral, Marseyside 162 5AG, England.

Tel: 051-645 3391

COLOUR, UHF AND TV SPARES.
NEW colour bar generator kit Mk 3
aerial input type, R-Y B-Y etc.
(adds on to Manor Supplies cross
hatch units) £25* pp 85p. Also
MK 4 conibined colour bar genera-|
tor and cross hatch kit £35°
pp 85p ‘"Wireless World'' TV Tuner

and FM Tuner Projects by D. C.
‘Read. Kits of parts available.
| Cross Hatch kit, Aerial Input
type. No other connections.
Battery operated, portable. Incl.
Sync % UHF Modulator units
£11~. Add-on Grey Scale  Kit,
£2.90* p/p 45p. CRT Reactivator

kit for colour and mono, £17.48"
p/p B8Up. Signal Strength Meter kit
£18*. p/p 70p. 625 TV 1F Unit, for
Hi-Fi amps or tape recording £6.50
p/p 63p. Decca Colour TV Thyris-
tor Power Supply Unit, incl. H.T.,

L.T., etc. Incl. circuits £3.80 p/p|
95p. Bush CTV 25 Power Supply
Unit, inct. H.T., L.T., etc. £3.20

p/p £1.20. Bush CTV 25 Conver-|
gence panel plus yoke, blueJalefa}i
£3.60 p/p 80p. Philips single stand |
convergenice units complete, incl 16 |
controls. £3.75 p/p 75p. Colour
§can Coils, Mullard or Plessey £6
pXp  80p. Mullard AT1023/05 or|
Plesgey Converg. Yoke £2.50 p’p‘
55p§\Mullard or Plessey Blue Lat-|
eralsy 75p p/p 30p. BRC 3000 type
sC coils £2 p/p 8up. Bush CTV
25 Scan Coiis £2.50 p/p 80p. Delay |
Lines: DL20 £3.50 DL40 £1.50 DLI1E,
DL1 85p p/p 40p. Lum. delay
lines 50p p/p 30p. Bush/Murphy‘
CTV 25 3/174 EHT quadrupler
£8.50 p/p 75p, Special offer colour|
triplers, 1TT TH25 1TH {3€EC 2040
N£1.75 p/p 50p. Philipsf G8, Panels, |

L part—eomplebe, surpl <alvaged:
{ Decodegp12-5%< . nodules
5. e £1 p/p 70pY CRT|
Base 5 ) De-
coder panel for spares £3.50 p/p/|
70p. VARICAP TUNERS. UHF: |

ELC 1043 £4.00, ELC 1043/05 £4.50, |
VHF; ELC 1042 £4.40, Philips VHF
£3.50. Salvaged UHF & VHF Vari-
£1.50 p/p 35p. SPECIAL |
OFFER: RBM 6 psn. Varicap con

trol unit £1 p,p 35p. UHF Tuners|
transd. incl. slow motion drive
£3.80. 4 Psn. and 6 Psn. push but-
ton transd £4.2.0 p/p 70p. Philips,
Bush  Decca integrated UIF/VHF
transd. tuners £4.50 p/p 80p. Thorn
850 dual stand. time base panels
50p. Philips 625 IF panel incl. c&t.
50p. p/p 65p. VHF Turret fimers |
AT _7650 for KB Featherlight, |
Philips 19TG170, GEC 2010, etc

£2.50. Pye miniature incremental
tuners £1. Fireball tuners, Fergu-
son, HMV. Marconi 80p p/p all tun-
|ers 70p. Mullard Mono scan coils
for Philips, Stella, Pye, Ekco. |
Ferranti, Invicta £2 p/p 70p. Large
‘selection LOPTs. FOPTs available
Il'or most popular makes MANOR
SUPPLIES, 172 West End Lane,
London, N.W.6. Shop premises. Cal-
lers welcome. (Nos. 28, 159 bhuses
or West Hampstead-Bakerloo Line|
|and British Rail). Mail Order: 64
|Golders Maner Drive, London
IN.W.11. Tel: 01-794 8751. V.A.T.
Please ADD 1219 TO ALL PRICES
|(EXCEPT WHERE MARKED * VAT
189 (60) !

SOFTWARE
DESIGN FOR
MICROPROCESSORS

by J. G. Webster

Price. £12.70
INTRODUCTION TO DIGI-
TAL FILTERING by R. E
Bogner Price: £8.50
ACTIVE-FILTER COOKBOOK
by D. Lancaster Price. £10.00
THE CATHODE-RAY OSCIL-
LOSCOPE & ITS USE by G
N Patchett Price: £3.85
PRINCIPLES OF TRANSIS-
TOR CIRCUITS by S W
Amos. Price: £4.65
110 ELECTRONIC ALARM
PROJECTS FOR THE HOME
CONSTRUCTOR by R M
Marston Price: £3.25
1IC OP-AMP COOKBOOK by
W. G Jung. Price: £9.00
HI FI YEAR BOOK 1977.
Price: £3.60
VIDEOTAPE RECORDING by
J F Robinson Price: £7.00
FREQUENCY SYNTHE-
SIZERS THEORY & DESIGN
by V. Mannassewitsch.  Price
£20.00
TTL DATA BOOK by National
Price £3.10
+ PRICES INCLUDE POSTAGE *

44)
THE MODERN BOOK CO.
SPECIALISTS IN SCIENTIFIC
& TECHNICAL BOOKS
19-21 PRAED STREET
LONDON W2 INP
rPhone 723 4185
Closed Sat. .1 p.m

ENAMELLED COPPER WIRE

11b reel Y2ib reel

£2.95 £1.60

£3.15 £1.80
301w 34 £3.45 £1.90
3510 10 £3.65 £2.10

All the above prices are inclusive of postage

and packing in UK
COPPER SUPPLIES
102 Parrswood Road, Withington,

Manchester 20
Telephone 061445 8753

sw.g
1010 19
2010 29

(100)

STANDARD CRYSTAL UNITS
CLOCK
2097152 MH: £3.0F
6.55360 MHz €2.70 each
8 388608 MH: €2.70
each

ach

27680 MHz £2.70 each
4 194304 MH: €2.70
ea

TV. MPU etc
| 54320 M, €3.70 4433619 MHz £1.00
79545 MH: £1.00 eschy
18 4320 MHz £2.70 each
REFERENCE
100.0 KHz €2.75 each 0 MHz £2,25 each
1 0 MH; £2.75 ez 10 0 MHz £2.28 each
2 0 MHz £1.60 each
VAT extra. OEM and trade enquinies invited Bulk price
discounts up to 75¢

INTERFACE QUARTZ DEVICES LTD.
29 Market Street. Crewkerne, Somerset
Tel. (046031) 4433. Telex 46283
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Classified

EXCLUSIVE OFFER

WORLD-WIDE RANGE
NEVER BEFORE OFFERED

PHILCO HC-150 POINT-TO-POINT STRIP
RADIO HF RECEIVERS 2/30 m/cs Ten fully
tuneable channels to 05 kcs with synthesisers
Single and diversity reception on ISB. DSB. SSB
with 4 sub-bands to each channel Fult details and
prices on application

HIGHEST QUALITY 19"
RACK MOUNTING CABINETS
& RACKS

ENQUIRIES INVITED
FOR NEW STOCKS
NOW AVAILABLE

AUDIO AND INSTRUMENTATION-
TAPE RECORDER-REPRODUCERS

* Plessey ID33 Digital Unuts. 7 track V"'

* Plessey M5500 Digital Unit, 7 tracks

* Ampex FR-1100, 6 speeds. stereo %

« Ampex FR600, 4 speeds, 7 tracks Vs

* DRI RMI1. 4 speeds 4 tracks %'’

+ EMI TRSO 2 speeds. 1 track 2"

* EMI BTR1. 1 speed. 1 track %*

* EMI R301G. 2 speeds. 2 tracks %

* EMIRE321 %" 7%" 1 track

* Ficord 1A " 1% 7%", 1 tack

* Mincom CMP-100, 6 speeds. 7 tracks ' 1
* leevers Rich DA-2P. 2 speeds. 2 tracks %'
* Leevers Rich Console 2 track '4'' 2 speeds
* Otfice Machines, various dictating

Prices of above £40 to £400

Alsc Transport Decks only avaitable

We have a large quantty of ‘bits and pleces ' we
cannot list — please send us your requirements we
an probably help — all enquiries answered

All our aerial equipment is
professional MOD quality

* Rohn 95# masts lattice 12" sides P.UR.
* 230h Latuce Masts, 14" sides £55
* 15ft Lattice Mast sections, 12" sides £35
* 120ft Latuce Masts, 15" sides P.U.R.
+ 75/80f Sky Towers, selt-supporting £475
» Heavy Aeral Rotators P.U.R
* 750 Aluminium Latuce Masts, 20t sides £400
* Large Aerial Turning Units U.R
* 26h Telescopic Aeriai Masts £24
* Racal SA-20 Counter Timers. £25
+ 100 amp Belling Lee Interterence Filters £75
#* Solartron CD1014 Osciloscopes £60
* Marcom TF2331 Distortion Meters £120
* AVO VT Voltmeters CT-47 1A £75
* Solartron Digutal Voltmeters LM 1420/2 £175
* Twin Notch Fiters 500/ 1600 mcs £12
* Racal MA197 Pre-Selectors £85
* Marconi TF-888 Recewver Testers £60
w Collins 500 watt 2/18 mcs Transmitters £1000
» Collins KWT6 SSB 500w Transceivers £1250
* Collins KWT6 200 m /w AM Transceivers £750
* STC Rx5 2/25 mes Recewvers Diversity £140
* Rack Mounting Operator Tabies £10

* Gaumont Kalee 564 Flutter Meters £7
* Hewlert Packard 618B Sig Gen 2 8/7 2 GHz 2120
* Racal SA 504 Voltage converters £28

* Etlot Recording M- A Meters £78
* Autophon VHF 20 120 m/cs Rx £85
* Plessey peak distortion meters £35
* Polarad Microwave power meters £55
* Rhode & Schwarz SBR sig gen, 1 6/2 4 gn £70
* Armec 702 sig gen 30 cye 30 kes £26
= SE 4000 System Units. P.UR.
* 45 feet Unwadio 4 Co-ax 5D ohms £2
= Stelma RTT Y Scopes £20
* Baluns Professional Exterior 600/ 75 ohms £6
* Addo 5. 8 Track Tape Punches €48
* Oigital Cassette Recorders 2" 1000 bps £250
* Quality Weather Vanes 8 contacts (unused) £25
* BN C Connectors 200 for £42
* Racai RA17 Front Panels (new £18
* Racal MA-175 | S B Modulators {new) £45
* Imslide Cabinet Shelf Sliders £3
* DG-7/320r DG7 5CRT s £3
* IAZP2CRTs £14
* Advance H1 Signal Generators, 15 /50K, £18
* Tally 5/8 Track Tape Readers 60 cps £48
+ Tally 5 B Track Tape Readers Track Spooling £65
* Cawkeli FU 4 Band Pass Filter Testers £60
* Avo Geiger Counters (new €14

We have a guanuty of Power Transformers 250
walts to 1 5KVA at voltages up to 40KV Best quality
at low prices Lists available

* Racal RA-623 SSB Adaptars new £70
* Racal RA-237 L-W Converters new £70
* 19’ Blank Rack Panels 7in high new ahi £2
* Apeco Dial a Copy Photo Coprer Electrostat €35
* Poriable Mains Battery Hospual Lights £24
* 400 Channel Pulse Height Spectrum

Analysers £600

We have a varied assortmeni of industiial ang

professional Cathode Ray Tubes available List on
request

PLEASE ADD CARRIAGE AND
V.AT.

P. HARRIS
ORGANFORD—_DORSET
BH16 6BR
BOURNEMOUTH (0202) 765061

PHOTO ETCH

# LIMITED #

9 LOWER QUEEN STREET
PENZANCE, CORNWALL
TR18 4DF
Prototype or long run we will
supply your printed- crreuit requv'ev

ments.
Also faciliies for Design, Assembly
and Test

Prompt and efficient service assured

contect Devas Webetar

W @ﬁ.ﬂ:ﬂ@

P//va!t enquiries, send ’ Jp in stamps lor brochure

HE QUARTZ CRYSTAL CO.LTD.

QCC WORKS, WELLINGTON CRESCENT.

SOWTER TRANSFORMERS

FOR SQUND RECORDING AND
REPRODUCING EQUIPMENT
We are supp to many well-k p
studios and broadcasting authorities and were
established in 1941, Eady delivenies. Compettive
prices. Large or small guantities Let us quote
OWTER TYPE 3678

A recent release
MULTITAP MICRPHONE YRANSFORMER
Pamary windings for 600 ohm. 200 ohm and 60
ohm with Secondary ioadings trom 2K ohm to 10 K
ohm Frequency response plus/minus %dB 20 Hz
to 25 KHz, Contained in well hmshed Mumetal box
33mm diameter by 22mm high. with colour coded
and leads, low distortion OELIVERY (small
quantities) EX-STOCK. HIGHLY COMPETITIVE
PRICE. FULL DETAILS ON REQUEST
E. A. SOWTER LTD.
i Manufacturers and Desig
7 Dedham Place, Fore Street
Ipswich 1P4 1JP. Tel. 0473 52794 6042

B eenzance (073ei aara 56 NEW MALDEN, SURREY 94 (5144 2998
f
RECHARGEABLE NICAD BAT- ! QUARTZ CRYSTAL
TERIES. 'AA' (HP7) £1.26. ‘Sub UNITS from
C' £1.29 (HPI1) £2.38, 'D' (HP2)

£2.92, PP 'C’ £4.89. Matching char
gers respectively £4 48, £4.48 £5.24.
£5. 24, £3.98, all prices include VAT.
Add 107 post & package. SAE for

® 10300 MN2
© FAST DELIVERY

o wigH sTABILTY
°

full list, plus if wanted 35p for TO DEF §271-4
‘Nicke! Cadmium Power' booklet.
Sandwell Plant Ltd., 1 Denholm
Road, Suttor Coldfield, West Mid- WRITE FOR
lands, B73 6PP. Tel. No. 021-354 LEAFLET AT 1
$764. (6554
- McKNIGHT
CRYSTAL Co. Ltd.
0SCILLOSCOPE storage type S N
DM64G (Telequipment) for £450 EL HYTHE BABIBT  couruampron S04 62v
plus V.AT. Used few weeks only STD CODE 0703
Telephone: 01-478 1197 (7016) (6044
FOR SALE — Bound Volumes 1954- SURPLUS ELECTRONIC
1964 dnclusive, -also 1965,6‘681112
bound. Offers please. ring 567 8913.
(7019) COMPONENTS
T A large nternational company has a
INTEL SDK-80 microcomputer substantial surplus of electronic components

evaluation system ready built with

a full 1K of RAM and complete
with two ITT powercard power
supply units. Bargain at €210

Compatible ASR 33 teletype also

available. Ring: Tunbridge Wells
(0892) 31812, (7020)
LINSLEY-HOOD 75 watt amplifiers
constructed and repaired, Brand

new guarameed spares by return.
BDY 56 £1.85. BD529 55p. BD530 55p.
1N4002 5p, BC109C 12p, BC184L 1l1p,

2N5459 45p. lnlerference suppres-
sion kit (also reduces preamp
noise) with instructions £1.35 in-
clusive prices. P&P 15p. List free.
— L. Bowman (Dept WW). 59
Fowey Avenue Torquay. S Devon.
(7046)

USED SCOPE TUBE type E10-11-GM
for sale also two 200w mains iso-
lation transformers €10 each.—Tel.
01-979 0800, (7048)

THE SILENT Paper-Tape Elegant
CMOS IC, Circuit Pulsed Audio to

From 3v logic 110 Baud Ideal
M6800 etc. ov reqg. f£15 (inc).
52 Jubilee Road, Littlebourne,
Kent. (7061

WIRELESS WORLD 1950-69 Bound
1970-76 Unbound. For details write

to Cattell, 53 Cherry Tree Drive,
Oswestry, Salop SY11 2QF. (7053
WE INVITE ENQUIRIES from anyv-
where in the world We have in
stock several million carbon resis
tors 4th i, 3 and 1 watt. ! million

wire wound resistors 5 and 10 watt
— 1 million capacitors — 1 million
electrolytic condensers — % million

transistors and diodes. thousands
of potentiometers, and hosts of
other components. Write phone or
call at our warehouse. — Broad-
fields and Mayco Disposals Ltd
2] Lodge Lane, North Finchley

London, N.12. 01-445 0749, 445 2713
(5907)

for sate at prices well beiow current bulk
purchase prices, over 150 items, many in
quantities exceeding 200.000 off Con
densers — resistors — fasteners — screws
pre-sets — cotls — transformers — plugs
sockets, example 1 million P C.B nylon
mounting pillars. cost £6,000 offers invited
above £600, minimum orders £100 Write
for full list of getails. CONWAY CONSUL-
TANCY 65 LOWER TEMPLE ST BIR
MINGHAM B2 4JD

7008

TTL: 7400 15p, 7404 18p, 7413 34p,
7420 16p, 7473 32p, 7475 47p, 7485
120p, 7490 40p, 7492 45p, 7493 40p,
74116 120p, 74121 32p, 74154 150p,
74164 120p, 74166 126p, 74180 100p,

74193 120p. C.W.0. Incl. VAT &
p.p. Electronic Engineering Ser-
vices. Cambridge St., Rotherham,

S. Yorks. Tel. 63739.

CAPACITORS, mixed bags of elec-
trolytics, approximately 500 un-
tested for £1. Mullard metallised
polyester, mijxed bags of 50 1uF
and 2.2uF (250V d.c.), cosmetic
imperfections so £1. Add 40p P&P
to all orders. R. Wardle. 3 Erp-
ingham Road, SW15 1BE. (6170

ELECTRONIC INSTRUMENTATION.
If you are interested in the buying
or selling of good quality used
Electronic Test Instruments, ring
Reading 51074, Martin AssSociates
and converse with our Sheila
Hatch who will deal promptly
with your enquiry.

(6758)

PROFESSIONAL TV TUBE RE-
BUILDING PLANT designed and
manufactured with 20 years' exper-
ience of tube rebuilding. Also all
associated supplies including
Electron guns. Regular training

courses. Western-Whybrow Engin-
eering, WECO Works, ‘Penzance,
TR20 9QT (073676) 2265. (6542)

KERABOARD PCB 18 x 12 covered
with  Ultraviolet negative photo
resist. Packs of five. Single sided
£11, double sided 13, per pack.
Including postage. Harpum, 82
Shrubcote, Tenterden, Kent.

GPO TYPE SPARES & SURPLUS
COMPONENTS

5 Digit Counters (10 per sec  2:4-48v
prand new (@ 85p ea inc pp
Suaightcords (3 6 5 4 & 3care 1510 6 4 &
3ty Ask for price list
Transtormers (Lo-volt 100, 116 200 220 & 240v
28 24 7 & 6vsec. 1amp @ 28vj Saivaged
but in excellemt conditon and fitied with fuses
£2.50 inc pp
S A E for list of many other items
Trade enquinies welcome
B.B. Supplies, 141 Shalmstord Street
Nr. Canterbury. Kent CT4 702 (6792}

ser

WIRE THREADING KIT
WIRE DISTRIBUYION 9SYSTEM INTRO-KIT

nclusive of VAT & °& (Mail Order oniy
Kit consists & W 10 i« Wire
Distobution Board nw”e Distribution Strips * Spare
spoal of wire # IC Leg Deformer « Comprehensive
Instructions
For further details piease send s a e
Trade and overseas enquines welcome

ZARTRONIX

115 UON LANE. HASLEMERE
SURREY GU27 1JL 4

FOR SALE. Wireless World 1934 to

date. Offers. LEVIN, c/o 186 St
Paul's Road. Birmingham 12
(70221

V.C.Rs NEED V.Q.Rs. Are you dis-
appointed with the playback qual-
ity of vour Video Cassette Re-
corder. Scientronic’s Video Quality
Recoverer removes the fuss and
restores lost focus. The V.Q.R. is
an casily installed unit which fits
inside your V.C.R. and gives amaz
ing results. Price £10 includes
V.A'Y.. postage and packing, and
full instructions. Full money back
guarantee. S.AE. for further de-
tails to Scientronics, 40 High St
Somersham. Huntingdon. Cambs.
PE17 3JA or telephone (Ramsey)
0487 840321, (79269

ARTICLES WANTED

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest best CASH offer. phone

COMPUTER APPRECIATION
Godstone (088 384) 3221

EQUIPMENT WANTED

BROADFIELDS AND
MAYCO DISPOSALS

21 Lodge Lane, N. Finchley
London, N12 8JG

Telephone:

01-445 2713
01415 0749 01-958 7624
WE ARE INTERESTED IN

PURCHASING ALL KINDS OF
RADIO, T.V. AND ELEC-
TRONIC COMPONENTS AND

EQUIPMENT IN BULK

QUANTITIES.

WE PAY PROMPT CASH AND

CLEAR MATERIAL BY

RETURN. 146)
WANTED radio communication
equipment. Large or small quan-

tities, best prices offered. Telephone
Cdmbrldge (0223) 860555 or 50668.
(6713)
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Classified

Msc Gourse in
Electrical Engineering

Specialisation in any one of the following

Electrical Machines and Power Electronics
Electrical Machines.

Communications Systems.

Electronic Instrumentation.

Control Engineering & Digital Electronic Systems.
Design of pulse and Digital Circuits and Systems.

The catalogue no
fessional can
tobe

The course, which commences in October 1977 may be
taken on a Full-Time, Part-Time, Sandwich or Block Release
basis, and is open to applicants who will have graduated in
Science or Engineering, or will hold equivalent qualifications
by that date. The Science Research Councit have accepted
the Course as suitable for the tenure of its Advanced Course
Studentships. A Diploma Course, in some of the above
topics or in Power Systems, 1s also open to appiicants with
the above, or slightly fower qualifications

Research in
Electrical Engineering

Applications are also invited from similarly qualified persons
who wish to pursue a course of research leading to the
Degree of M Phil. or Ph.D. in any of the above topics or in
Electro heat

Application forms and further particulars from the Head of
the Department of Electrical Engineering (Ref. MSc), The
University of Aston in Birmingham B4 7ET.

Ifyou're settingup a
mini recording studio,
building a P.A. system,

or even just looking for

a microphone or a reel of
tape, this catalogueis

an absolute mustl it
contains the most
comprehensive range of
Microphones, Mixers,

" Multi-Channel Tape
Recorders, Ampiifiers,

P.A. Speakers, Echo

Units, Equalisers,

\ Naoise Reducers, otc.,
from leading manufacturers
such as AKG, Amcran, Allen &
Heath, Bose, Teac, JBL, HH,
Quad, Revox, Tannoy, etc.
OUR PROFESSIONALTRADE PRICES
ARE THELOWESTIN THE UK

Send large SAE for your free copy now to:
Dept. WW, REW Professional Audio,
10-12 High Street, Colliers Wood,
London SW19.

West End Showrooms:

146 Charing Cross Road,
LondonWC2.Tel: 01-2403064/5.

(7004)

THE UNIVERSITY
OF ASTON .

IN BRMINGHAM

EURQ CIRCUITS

Printed Circuit Boards Master
layouts — Photographs Legend
pnnting — Roller tinning Gold
platung — flexible fiims — Conventiom

fibre glass — No order too large or too

SPEECH-PLUS
RECOBDINGS LTD

Specialists in Recording for Education
Commerce, Industry A/V Programmes
Puising for Training and Sales Cassette
and Open-reel Duphcating
32 PAGES WALK, LONDON SE1

Telephone: 01-231 0961/2 (6250)

COURSES TAPE RECORDING E

| YOUR TAPES TO DISC. Mono or
Stereo Cutting. Vinylite Pressings,
EAGDLOI %’aﬂrsgadsfrng 'l;"?ihcigg? Sleey'es/lapels. Top professional
Gl “Coltege, Flestwood, Fy7 | quality. SAE. for pholo leaflct
3JZ ' 25 DEROY Records, Eastwood,"’
: Cove Dunbartonshire, Scomland.2
(82)

| small — urniound on prototype;
All or part service available NOW

| EURO CIRCUITS TD.

Highfield House

West Kingsdown

Nr. Sevenoaks, Kent, WK2344

LABELS, NAMEPLATES, FASCIAS
on aluminium or plastic. Speedy

| delivery G.S.M. Graphic =~ Arts
| Ltd., '1-5 Rectory Lane, Guis-
| borough (02873-4443). Yorks, U.K.
1
| k.
BOOKS

“"VINTAGE CRYSTAL SETS, 1922-

1927'’. Just published by Wireless
Worid, contains 128 pages. Chap-
ters on the first days of broadcast-

ing. The Crystal Set. Vintage Wire-
less Trademarks. Also catalogue

| | lit1 § ections  listi nd describin

Recent expansion of our telecine facilities has made available gr;;ml . ';ggefg;]erd wiggcnn;feﬁ
iginal prices in £:s:d. A book for

one F(_arnseh 35mm Colour Film Scanner Type FC35L 40 for e e hott 1 Fa Dok o
625 line 50Hz operation. The unit has been used for spot nostalgia. Available from maln
. ! | L bokshops or direct from us. Please
commercial transfer only, is in excellent condition, and send £2.80 inclusive to IPC_Busi-
. d . | ness Press Ltd., Room 11 Dorset
includes selected optical and mechanical spare parts. House, Stamford Street, London.
' SE1 9LU. (6125)

We are interested in exchanging for a good used Ampex or RECEIVERS AND AMPLIFIERS
RCA VTR with colour replay accessories | e o i o)

BRT400 G209, S640, etc.. elc., in
stock. R. T. & 1. Electronics, Ltd.,

For further information contact” The Chief Engineer Ashville Old Hall, Ashville Rd,
X . London, E11. Ley 4986. (65
VID-COM Limited

SIGNAL Generators, Oscilloscopes,

P.O. Box 8859, Auckland, New Zealand Output Meters, Wave Voltmeters,
Frequency Meters, Multi-range
(7027 Meters, etc., etc. in stock, R. T.

& 1. Electronics, Ltd., Ashville Old
Hall, Ashville Rd., London, E.11.
Ley 4986. (64
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CAPACITY AVAILABLE

ENAMELLED COPPER WIRE
|

swg 1 40; 20z
14-19 ~ 2.40 68 .50
20-29 2.45 82 .59
30-34  2.60 .89 64
3540 2.85 1.04 .75

inclusive of p&p and VAT
SAE brings Catalogue of copper and
resistance wires in all coverings

THE SCIENTIFIC WIRE COMPANY

PO Box 30, London E4 9BW (6243)

AIRTRONICS LTD., for Coil Wind-
mg — large or small production
runs, Also PC Boards Assemblies.
Suppliers to P.0., M.0.D., etc Ex
port enquiries welcomed, 3a

Walerand Road, London SE13 7PE..

Tel: 01-852 1706. (61

PRINTED Circuits. Ultra fast turn
around. Very competitive prices
Also prototypes, artwork, photo
graphy, and drilling service. Kib
more Circuits, 120 Garlands Road
Redhill, Surrey. Phone 68850

(6739)
SMALL BATCH PRODUCTION
wiring, assembly to sample or
drawings. Specialists in printed

circuit assembly. Rock Electronics/

41 Silver Street, Stansted, Essex.

Tel. Stansted (0279) 330\18/81400{»3é
{

DESIGN AND DEVELOPMENT. Our
Electronics Laboratory work in
most fields for customers through-
out the world. Including Telecom-
munications, RF, TV Links, TX

|

P.C.B. ARTWORK DESIGN — East
Anglia. Fast precise work at com-
petitive prices. Also instrument
panel designs, etec. Contact tangent
Electronics, 136 Whitehall Road
Norwich, Norfolk. Tel (0603)
28015

PRINTED CIRCUIT BOARDS —
Quick deliveries. competitive prices,
quotations on request, roller tin-
nings, driiling, etc., speciality small
batches, larger quantities available
Jamiesons Automatics Ltd, 1-5
Westgate, Bridlington. N. Humber-
side, for the attention of Mr J
Harrison. Tel: (0262) 4738/77877.
(18

BATCH Production Wiring and As-
sembly to_ sample or drawings
McDeane Electricals 19B Station
Parade, Ealing (Common, London,
W.5. Tel: 01-992 5976

DESIGN, ARTWORK, development,
test and production of electrical
equipment. Powerline Electronics
High Street Bognor Regis, Sussex
PO21 1EZ. Telephone B.R. 25689.

(7062

PRECISION TURNED PARTS — spa-
cers, pillars, shafts, etc. Large/
small batches. Quotations by re-
turn. Send for plant/service cap-
acity specials, no problem. Drury
Bros., Unit 6, Hedley Road, St
Albans, Herts. Phone: 65094,
(6548)

* MINICOMPUTERS
* PERIPHERALS
* INSTRUMENTATION

For fastest, best CASH offer, phone

COMPUTER APPRECIATION
Godstone (088 384) 3221

WANTED: TEST AND
COMMUNICATION
EQUIPMENT

single items or quan-
titiese also RF plugs.
'sockets and connectors.

Call or phone
170 Goldhawj Road, London, W.12
01-743 0899 (70086)

WANTED, all types of communica
tions receivers and test equipment
Details to R. T, & 1. Electronics
Ltd,, Ashville Old Hall, Ashville

Rd., London, E.11, Ley 4986. (63
SURPLUS COMPONENTS, Equip

ment and Computer panels wanted
for cash. Ring Southampton 772?1061)

WE BUY new valves, transistors
and clean new components, large
or small quantities, all details,
quotations by return. — Walton's,
55 Worcester St., Wolverhamptogz.
{

INDUCTION HEATER about
1.5KW. — Barrett, 1 Mayo Road,

Croydon, CRO 2QP. (6038)
ALL SURPLUS or used equipment

Classified
WANTED!

all types of scrap and

REDUNDANT [

ELECTRONIC &
COMPUTER
MATERIALS

with precious metal content

| s
| TRANSISTORS
& PRINTED
CIRCUIT BOARDS
TO COMPLETE
COMPUTERS

THE COMMERCIAL
SMELTING &
REFINING Co. Ltd.
171 FARRINGDON ROAD
LONDON, EC1R 3AL
Tel: 01-837 1475
Cables: COMSMELT. EC1
Works: FLECKNEY, Nr. LEICESTER

17005)

INSTRUMENTATION.
If you are interested in the buying
or selling of good quality used

ELECTRONIC

electronic test instruments, ring
Reading 51074, Martin Associates
and converse with our Sheila

Hatch who will deal promptly with
your enquiry. (6757)

WILL BUY ANYTHING, any quan-

tity if price is right ring Stan
Willetts, West Bromwich, 021 553
0186. (6815)

B-D ELECTRONICS offer prompt
settiement for your surplus com-

and RXs from 1 MHz to 1 GHz all wanted. Radio telephones — com- onents. Our main field of interest
types of logic, digital and analogue BUSINESS OPPORTUNITIES plete systems purchased. Ships e R Please
systems. counters microprocessors equipment and small boat radio's telephone our Miss Hughes, Peter-
R.P.Vs, control telemetery and S ; — components, partly assembled | pirough (0733) 265219. (22
D.F. bf’rodwtmn faulﬂurtlﬂes 3&50 EXPORJER requires high quality | chassis etc, etc. Established 20 | _
available. rite or phone Mr. turntables, pick-u arms, oart- ears. For prompt attention contact ESTI 1 ick artridge,
Falkner, R.C.S. Electromics, § Wol- | ridges and amphpﬁers for own | Ur Grout at Worthing 34897, GWM 'é'ood,,',‘j,’g A,ﬁﬁn 5 S,‘,’é’akgrs_ ng.‘;'
sey Road, Ashford, Middlesex. trademark, home and export dis- Radio Limited 40/42 Portland Road, | pX.35 STC 4300B valves. Wanted
Ashford 53661. (7021 | tribution. Box No. W/W 6774. Worthing, Sussex. (6594) | yrgently, — Box WW7049.
CLASSIFIED ADVERTISEMENTS
-
Use this Form for your Sales and Wants
To ““Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, SEI 9LU
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
® Rate 81p PER LINE Average seven words per line
Minimum THREE lines VN 35aa00rao00nraraa o aEAA OO BOOa O E OO0 B SO D OCOOOC A OO DORCOCC D e e 5
@ Name and address to be included in charge if used in

advertisement,

& Co.’

@ Box No Allow two words plus 45p

@ Chegues, etc , payable to “'Wireless World'* and crossed

PLEASE WRITE IN BLOCK LETTERS. CLASSIFICATION
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-z INCREDIBLE VALUE IN PRECISION TEST METERS

MICROTEST 80 — I.C.E. SUPERTESTER 680R — I.C.E.

20,000 OHMS/VOLT 40 RANGES
20,000 ohms /Volt 4 000 ohms/Volt [AC) 2%. accuracy 20.000 OHMS/VOLT 80 RANGES
Vv DC 100mV 10 1KV {6 Ranges! 1 DC 50 A 10 5A (6 Ranges) 20 000 ohins Volt 1% DC . 2 AL VDC 100mV 10 2KV {13 Ranges) V AC
V AC 1 5V 10 1KV (5 Ranges) 1AC 250..A 10 2 5A (5 Ranges) 10 2KV {11 Ranges) ) DC 504 to 10A {12 Ranges) | AC 260.4 10 54 {10
' Ranges) R a1 2100 »1000 x10 000 and Low ohms Detector Reactance

Ohms Low ohms ohms x 1 ghms x 10 ohms x 100
Power Output Measurements 1 5V to 1000V (5 Ranges) 0-10 M ohms Freq Measurement 5000 Hz (2 Ranges) Power Output
+ 6B to 62dB (5 Ranges) 10-2000V (9 Ranges) Decibels 24 + 70 dB (10 Ranges) Capacitance
Capacitance 25.-F 10 25 000 .F (4 Range 0-500 000 pF (2 Ranges using mains supply) 0-20.000 .F {4 Ranges using
TONO umes overioad protection (on OMM ranges imernal 3 Vot batteryl 1000 tmes ovecload peotection on ohms ranyes. and
Meter movement diode proteciios meter movement diode protection 10 Fields of Measurement and 80 rangés
Size {withoui case) 90 x 70 x 18 m m Size 128 x 95 x 32 m m Non parallaz mircor scale Unbreakable carrying
Electronic ze1o non-parallax mirror scale Unbreakable carrying case and probes suppled case supplied which cantains probes mains lead crocodile clips and shorting
Full Atter Sales Service avarlable "

prce £14.50. Post & Packing 60p VAT @ B% £1.21 SEND TOTAL£16 31

The I.C.E. Measurement Systems includes a comprehensive range of accessories: shunts,
transformers, specialised probes, transistor tester, etc. Send for full details,
" Amperclamp’’ enables a multimeter to measure a.c. Currents, in 6 ranges. from 2 5A to 500A! a
Ideal for use where breaking the circuit to insert an ammeter is impracticable, or where high initial
i 4 currents are encountered. Versions available for use with other S50xA / 100mV multimeters
N Price: £13.50. P&P 60p. VAT£1.13. Total £15.23. Prce £22.50
Past & Packing 85p

s ELECTRONIC BROKERS LTD. =™ it o Soc o 22

WW — 114 FOR FURTHER DETAILS
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New!

Anti-Feedback & Equalization

On the microphone!

we Never before has a microphone put such absolute sound control into the
palm of your hand. With Shure’s new revolutionary PESEQ E-Qualidyne
Microphone, you simply preset any of four frequency switches on the micro-
phone to minimize your Number One enemy—feedback. You can also select
—on the spot—any one of 76 frequency response variations to tailor your
performance to ANY stage: Sweeten the strings . . . enhance the better quali-
ties of your voice. . . . or eliminate close-up “boominess.” Ideal where a single
type of microphone will be used for different applications in the same act.
Only the E-Qualidyne can offer such hand-held versatility. And only Shure
has it!

Shure Electronics Limited

Eccleston Road, Maidstone ME15 6AU i i ! ! = .
. Telephone: Maidstone (0622) 59881 H . S : U E

WW-—002 FOR FURTHER DETAILS



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 Bars 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 Multicore Savbit.

This cored solder has countless
uses. For instance, it avoids erosion of
copper plating and wires as well as
prolonging the life of soldering iron
bits.

Wireless World, March 1¢

Multicore-
the complete answer for

printed circuit soldering.

Liquid Fluxes.

We have a whole family of them,
so you're bound to find the right one
for your job. One of our latest is PC 28,
exceptionally fast but non-corrosive
and non-conductive. Eliminates
“icicles”and “bridging”

ROSIN BASE

ERSIN
Flux No. Type
0360 non-activated
5381 mildly activated
Chioride and Bromide free
304D mildly activated
304W Halide Free
PC.21A activated
PC.26 activated (extra fast)
366 activated (extra fast)
366A-25 activated (extra fast)
ORGANIC ACID
PC.101 water base
PC.112 solvent base.fast drying
INORGANIC ACID
ARAX water base
extremely active
Solderability Test
Instrument.

Already used by 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 complete, compatible
range to assist in soldering
processes. They clean, protect and
preserve.

Right, those are the products. Now
for the advice. And we can't really
say any more than:if you'vea
soldering problem or question,call us.
We really do have all the answers
and the widest range of problem
solving test equipment.

Solids Specifications
Content
wiw
MIL-F-14256D Type R;: DTD 599A
38% DIN8527F-SW 31
25% MIL-F-14256D Type RMA;
DTD 599A
10% } DINB8527 Type F-SW 32
25% DTD 599A
38% DTD599A:DIN8527.F-SW 26
15% DTD599A;DIN 8527, F-SW 26
38%} Meet DIN 8511 Type F-SW 26 and
25% pass DTD 599A Corrosion Test
12% Watersoluble residues must
9.5% be removed after soldering.
40% Used with most “very difficult
to solder”metals. Not for
electronics assembly joints.

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.



