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Neﬂie'aland 65 cents
Nigeria 55h

Norway Mey 6.50 inkl Moms
Rhodesia 70 cents

South Africa b cents
Spain Ptas. 55.00

Sweden K. 4.25 ikl moims
Switzerland Fr. 4.30

U.S.A. §$1.00
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IMO.HOTLIN

is only a dial away!

IMO Hotline Distributors have local stock of the Hotline
products and can usually deliver the goods within 24 hcurs
A phone call will bring you instant delivery of OMRON
timers, microswitches, limit switches, level controls and
sockets plus IMO range of Midget power relays.
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phone: 0272 30701

Newecastle on Tyne
phone: 0632-860955

SHEFFIELD
LONDON
LEEDS
NEWCASTLE
< DUBLIN
> BLACKBURN
— YRMINGHAM
S ,  LEICESTER _
3. W [BRISTOL o -
“% g - . -
LOOK SEE THE
SCOTLAND STAFFORDSHIRF FOR HOTLINE PRODUCTS
W.S5. McMillan & Co. Ltd.. H. T. Electrical Ltd. YOUR ON STAND 119
East Kilbride Briericy Hill GRAND HALL, LEA.
ph(_)o[r{e}éé)l}ﬂ?émb«ll gb’cnczl(r)\l}gH?:ll\ingRE NEOCAREST EXHIBITION.
4 g K
% Scattergood & Johnson Ltd Blore Barton Ltd. ST KIST
‘ Leeds Burnham .
phone: 0532-30203 phone: Burnham 5524
Farnell Electronic DUBLIN
¥ Components Lid. McKenna Distributors Lid.
Leeds Dublin
phone: 0532-636311 phone: Dublin 383988
‘ John Riley & Son Ltd. LANCASHIRE
Shefhield Wilson Automation Ltd.
Y phone: 0742 49851 Blackburn
BRISTOL phone: 0254-63681
Techniservices Ltd. LEICESTERSHIRE
(7 Bristol B.P.X. Supply Co. Ltd.
)
<
J

NORTHUMBERLAND
J. Gledson & Co. Ltd.

Leicester

phone: 0533 64281
LONDON

} & N Wade Ltd.
London N.W.11
phone: 01-458 3311

VAV AV A VAV N

RING 01402 7333

N\
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he
Hot-Head

You know his type...always blowing hot and cold...
getting overheated just when you need him to be controlled
and efficient. It's the same with some people’s soldering irons.

| Hopelessly inefficient heat control can make
soldering operations a nightmare; if this is what soldering means to you
it's time you woke up to Antex.

Choose a new model from the comprehensive Antex range
of soldering instruments, with low-leakage characteristics,
unique construction advantages and really precise heat control.

Choose ANTEX-the warm
/ heartediron

(dnd keep

yourcool)

o

R A e e

MODEL G »
18 watt
miniature iron,
fitted with long-life
iron-coated bit 3/32""
Voitage 240, 220 0r 110
2 other spare bits available '
1/8'" and 3/16" A

. MODEL X25 »
220-240 Volits or 100-120 Volts. The
leakage current of the NEW X25 is only a
few microamps and cannot harm the most
delicate equipment even when soldered

“live”’. Tested at 1500v. A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily ""out-solder”’
any conventionally made 40 and
60 watt soldering irons, due to
its unique construction
advantages. Fitted long-life
iron-coated bit 1/8’’. 2 other
bits available 3/32"" and
3/16’. Totally enclosed
element ceramic and steel
shaft. Bits do not ""freeze’”
and can easily be removed.
PRICE £2.15

(rec. retail) P & P 10p.
Suitable for production work
and as a general purpose iron.

MODEL MLX KIT
Battery operated 12v,
25 watt iron fitted with
15’ lead and 2 heavy clips
for connection to car battery.
Packed in strong plastic wallet
with booklet "How to Solder’’.
PRICE £2.76

(rec. retail)P & P 12p.

T
g
mps mEEE T

MODEL SK.1 KIT

Contains 15 watt miniature iron
fitted with 3/16’’ bit, 2 spare bits
5/32"" and 3/32"”’, heat sink,
solder, stand and i
"Hog to Solder’’ booklet.
PRICE £3.64 (rec. retail) |
P &P 12p. s |

ALL PRICES
include VAT at 10%

D Please send the following:

Please send the
ANTE X colour catalogue.

]
|
“

PRICE £2.37 (rec. retail)

4 MODEL CCN

220 volts or 240 volts, b

The 15 watt miniature model CCN

also has negligible leakage.

Test voltage 4000v. A.C.

Totally enclosed element in ceramic shaft
Fitted long-life iron-coated bit 3/32".

4 other bits available 1/8", 3/16°', 1/4"*

and 3/64' including Heat Shield.

PRICE £2.48 (rec. retail) P & P 10p.

090

l From radio or electrical dealers,
car accessory shops or in case of
difficulty direct from:
ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR
(no stamp required) Tel 0752 67377

GRS EEED GR NN mEED T BN B SIS S S G WIS G e ——_————_-\'._

P & P 10p.

MODEL SK.2 KIT

Contains 15 watt miniature iron
fitted with 3/16’’ bit, 2 spare bits
5/32"" and 3/32’ heat sink, solder,
and ""How to Solder’ booklet.
PRICE £3.53 (rec. retail)

P & P 10p.

NAME

‘as shown on the illustration.

"3\ <« MODEL C

Miniature 15 watt soldering iron
fitted 3/32"’ iron-coated bit.
Many other bits available

from 3/64"° to 3/16"’.
Voltages 240, 220, 110,

50 or 24,

PRICE £2.15 (rec. retail)

P &P 10p.

ST3 Stand — This stand is made
from high gradeinsulation material
with a chromium plated strong

steel spring. It is suitable for all
models and replaces all previous
stands, The two sponges at the

side which are easily replaceable
serve t0 keep the soldering bits clean.
Spare bits can be accommodated

PRICE: £1.00
(rec. retail) P & P 10p.

- SN SE—
I enclose cheque/P.0./Cash wws .

(Giro No. 258 1000)

ADDRESS

WW-—006 FOR FURTHER DETAILS
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Good News
Travels Fast

Haltron

WW—007 FOR FURTHER DETAILS

Haltren service is always good news.
Arqund the world, Governments and
many other users of electronic valves,
semiconductors and integrated circuits
turn to Halton for service they can trust.
Efficiency they can rely on.

Haltron are International Specialists,
supplying products of outstanding high
quali-y and confirmed reliability. Our
prices are competitive; and a policy of
extersive stocking means speedy
despatch to meet your requirements.
Spedfy Haltron. Share in the good
news yourself.

Hall Bectric Limited,
Electron House,

Cray avenue, St. Mary Cray,
Orpington, Kent, BR5 304J.
Teleghone : Orpington 27099
Telex: 896141

WW—008 FOR FURTHER DETAILS}



Feathers and things

Take a diaphragm from a QUAD electrostatic ~ hard to stop? That’s why a QUAD loudspeaker
loudspeaker. Let it fall and you car count up to respoads immediately to every nuance in the

ten before it reaches the ground. Try to do this music. It’s obvious when you think of it. It’s even
with a cone from a moving coil speaker and you'll more obvious when you hearit. J

need a high speed computer to do the counting. Send postcard for illustrated leafiet to Dept. WW

Remember all that stuff at school about kinetic Acoustical Manufacturing Co. Ltd., .
energy ? How heavy things are hard tc start and - Huntingdon PE18 7DB. Telephone (0480) 52561.

QUAD

Products of The Acoustical Manufacturing Co.Ltd.

for the closest approach to the original sound
QUAD is ¢ Registered Trade Mark
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Motorola LED sentries never die.

Unlike filament indicator lamps, Motorola Light Emitting
Diodes don’t die.
They come in three colours—red, yellow and green—
and in viewing angles to suit all applications.
i, We're so confident of your determination to be
up-to-date, that we've invested heavily to give you
S the LEDs you want, when you want them.
S B Use indicator lamps that are worthy of your
. equipment.Use Motorola LEDs as sentries to
. watchover it.
_To find out more about the design
b possibilities of these high-reliability
“B products,just send for the new
Motorola Opto Electronics brochure,
which gives you information about our
light detectors and couplers too.
You'll find it profitable reading.

&

'

Motorola Semiconductors Ltd . York House

M OTOROLA o d Empire Way.Wembley<Middlesevaele_Pholne 01 9d0§ S%Jke brid
’" ‘ nt European manufacturing facilities at Toulouse and East Kilbride
Se icon UCtors Distributors: Celdis Ltd.. Reading, East Kilbride:
GDS (Sales) Ltd .. Slough.Dublin: Jermyn. Sevenoaks
Lock Distribution.Oldham" Semicomps Ltd. . Wembley.

WW—009 FOR FURTHER DETAILS
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PROFESSIONAL USER?

civis

Have you seen our latest catalogue?

PLEASE SEND TO ME AKG's NEW CATALOGUE

NAME

TITLE

ADDRESS

AKG Equipment Ltd., 182 Campden Hill Road, London, W8 7AS WW5/[74

AKG Equipment Ltd 182/4 Campden Hill Road
London W8 7AS. Telephone 01229 3695.

WW—010 FOR FURTHER DETAILS




ANDERS MEANS MET

KESTREL RANGE
B Modern styling, with clearfront piastic

cAase.

B Seven models, scale lengths from 1.3”

to 5.25".

B Extensively used by many leading
manufacturers of electronic and
electrical equipment.

B Available in all ranges, moving coil

and moving iron.

B Competitive prices.

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

Vulcan Moving lron. 4
models, 1-57, 1-8”, 277,
3:7” scales. Voltmeters,
ammeters and motor
starting meters.

Regal Range 100°
flattened arc. 2 models
2.5” and 3.2” scales.
Taut band. DC moving
coil and AC moving coil
rectified.

Profile 350 edgewise
4-3" scale.

DC moving coil and AC
moving coil rectified.
Horizontal or vertical
mounting.

i e
L l"l_.l'l.lll.lll W
Sk
AN
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Popular models and ranges are stocked in depth
while a specially equipped instrument depart-
ment enables swift production of non-standard
ranges and scales, to suit individual customer
requirements, in large or small quantities.

Oxford Long Scale 240°.
2 models, 5-5”, 8” scales.
DC moving coil and AC

moving coil rectified.

Stafford Long Scale 240
6 models, 3-5"—11-57
scales. DC moving coil,
AC moving coil rectified,
AC moving iron. Also 98°
scale.

- wi

L = - =
Litidelrdvnl 'i

Il.ll.i‘-l.
{1

e =

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

Lancaster Long Scale
240°. 2 models, 47, 5:5”
scales. DC moving coil
and AC moving coil
rectified.

nnnens Elfmnmﬁ ummn 48/56 Bayham Place, Bayham Street, London, N\W.1. Telephone 01-387 9092.

Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors ¢f FRAHM Resonant _F\‘eed Frequency
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers requirements.
Ww-—011 FOR FURTHER DETAILS
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From millions of hours operating experience

ols

come four NEW Plumbicon™ Camera Tubes. ‘

T T

in addition to a rance already 16 strong. The
most advanced 25mm camera tubes available any-
where in the world, thev feature the anti-comet-
tail gun, enhanced red response. anti-halation discs
and low outptt capacitance producing improved
signal to noise performance. They also incorporate
a light biassing system for reduced lag.

Just because over 809, of the world’s colour
TV cameras use our Plumbicon Camera Tubes,
doesn’t mean that we can rest on our laurels.
- At Mullard, experience has taught us to
anticipate your needs, to keep that extra step
. ahead. Hence we now offer you four NEW 25mm
Plumbicon Tubes (XQ1083 to 1086) ; that's

4

Behind Mullard’s capability

Mullard’s background ir electron optics is based
on a thorough understanding of vacuum and glass tech-
nologies. At Mitcham, part of Europe’s biggest Electron
optics capability—camplete with its own fibre optic
drawing plant, we make night vision and lowlightlevel
TV devices. Years of experience in the design and manu-
facture of image intensifiers and other eiectron optical
devices has resulted in a capability well geared to today’s
and tomorrow's requirements. Whether your need is for
high volume standard devices, or custom-built specials,
Mullard have the experience and the resources to meet it.
For full details about Plumbicon and other camera
tubes, contact: ;
Mullard Limited, Viutiard House,
Torrington Place, London WC1E 7HD.

*rejistered trade mark for Tedevision Camera Tubes

o R e T

Mullar d comp'nts for communications

BROADCASTING - TELECOMMUNICATIONS - RADAR- NAVAIDS - MILITARY
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Electronic valves (a comprehensive range)
semi-conductors (a wide variety)
integrated circuits...and now a comprehensive
range of Hybrid Microcircuits.Prices on request.

Teonex offers more than 3,000 devices. They are competitively priced and they
are superlative in performance because the company imposes strict quality control.
Teonex concentrates entirely on export and now operates in more than sixty countries
on Government or private contract. All popular types in the Teonex range are nearly

always available for immediate delivery. Write now for
technical specifications and prices: Teonex Limited,
2a Westbourne Grove Mews, London W11 2RY,
England. Cables: Tosuply London W11. Telex: 262256

WW—012 FOR FURTHER DETAILS

REGD. TRADE MARK

AVAILABLE ONLY
FOR EXPORT
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- Every KEF speaker
.gets Iit.

"’i It's a revelation, to watch a KEF speaker being made. No automated process, but /
- one where the final result still depends on the hands that build it. And on the

philosophy of the company . . . an exceptional ccncern that rejects cheaper
materials or short cuts . . . searches always for cesign advances that lead to /
that ultimate in performance. A philosophy that takes care, even over the
smallest details. Feed wires secured so that they never rattle. Ordinary
wadding replaced by consistent pre-formed blocks of spacial acoustic
foam. Every drive unit is KEF made, tested at every stage.
Even the build-it-yourself Kefkits are individually tested in the /S

. end me

correct enclosure. The next time you hear a KEF speaker
you'll know why it sounds better. Return the completed
coupon for detailed literature.

literature on
the items ticked.

Reference Series [ |

if you're serious J//, cseres O
about sound. EELS O

Chassis Units [

/ Name
A

ddress

KEF /
the speaker Ve
engineers &%

/

KxeFY KEF Electronics Limited
Tovil Maidstone ME15 6QP Kent
Telephone 0622 57258 Telex 96140
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Testmatic
answers testing problems

o e 0

Edith Parker easily handles all the Testmatic work in a sub-assembly department of 32 people.
When a board leaves that department, it's faultless.

If your product uses elaborate circuitry, saying “I-told-you-so” if the saving turns out
it takes skill to faultfind by standard testdepart- to be even more dramatic than that.
ment methods. But if you put skilled staff on Once again, that is not peculiar to Ansafone.

repetitive work, you don't deserve to keep them.  The common experience is that from the time
Ansafone’s answer was the Testmatic TM30. the TM30is set up (“set up” rather than

Repetitive work is what it thrives on—like all “programmed,because the procedure is so
machines. It frees qualified staff to do what they simple), it pays for itself in months if not weeks.
were trained to do. Andit has other advantages I—The Wayne Kerr Testmatic TM30 tests circuit boards, cableforms,_lI

that are just as important. I and sub-assemblies. Capable of 30 separate DC measurements,
Mr. S.P. Robinson, a Director of Ansafone which it does in seconds. For complete information, post this

I
states: “An obvious benefit of the Testmatic is that | coupon-or call Bognor Regis (02433) 2661 |
it helps us educate people working on assembly. | Yourname |
If they get faulty boards back at once, they feel GCompany Name
that much more involved and more responsible. I
In fact, we don’t even see the Testmatic as a tool | addiess |
of the Test Department but as a tool of the | |
Production Department’ ‘N 1

Furthermore, the Testmatic makes money | 3yne Kerr |
by saving time. Ansafone predict that it will help Post to Wayne Kerr, Durban Road, Bognor Regis, Sussex PO22 9RL.
them reduce routine testing time by half. Thisis a | Tetex 86120 Cables: Waynkerr Bogror. |
cool and cautious estimate. There will be people | amemberof the WimotBreedenGrowp.___ __ ___ ___ __\ WW-May
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2t S of research...

..on accessories for dictating machines, tape recorders,
tele-communications and electro-acoustic equipment, etc.
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% MINIATURE MICROPHONE INDUCTION AUDIO

SWITCHES

LOOP RECEIVER

DANAVOX (GT. BRITAIN) LTD.
Electro-Acoustic Components and Hearing Aids
“"BROADLANDS” BAGSHOT ROAD,
SUNNINGHILL, ASCOT, BERKS.

TEL: 0990 23732/6: TELEX 847584
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Are anti-reflection coatings

just an afterthought
In your laser system?

Here's why Ferranti specified OCLI laser coatings
at the design stage of their aircraft Laser Ranger
and Marked Target Seeker.

Ferranti realised right at the start that it was vital to
specify high-quality optical coatings for their aircraft
laser systems if optimum performance from mirrors, len-
ses, prisms, and other components was to be achieved.
Laser system requirements not only push the per-
formance of optical components, including coatings, to
their limits, but also make any latent shortcomings and
flaws more evident. For these reasons, transmission and
reflection efficiencies in Ferranti's laser systems were
required to be in the 99 + % range.

Such efficiencies can only be obtained with well-
designed and properly-applied optical coatings, such as
those produced by OCL| Optical Coatings Limited.

Photograph of a Laser Ranger and
Marked Target Seeker installation in a
Canberra aircraft by kind permission of
Ferranti, Edinburgh.

OCLI OFFERS A FULL LINE OF COATINGS AND OPTICS
FOR USE IN ALMOST ANY LASER AND F.L.I.R. SYSTEM.

OGLI

TO OCU OPTICAL COATINGS LTD. 0G42 :
Piease send me technical detaiis of your Laser Coatings.

{

! [
| My application is: .................... ... 2055053609050 580850550 0690 SO BAG

| I
, I
]

Name ............... e POSItONU

OCLl Optical Coatings Ltd., Hillend Industrial Estate,
COmMPany ... Dunfermline, Fife KY11 5JE. Telephone: Inverkeithing
AGAFESS ..o oo oo | 3631 (038-34 3631)

WW—018 FOR FURTHER DETAILS

NEW STANDARD CASES from OLSON

NEW SERVICE FROM STOCK — DESPATCHED BY RETURN OF POST

Cases made from
20swg. zinc coated
m/s. Front & rear
panels 16swg. alum-
inium. Cases finished
in Olive green ham-
mertone with front
panels in light straw
shade 384. All cases
fitted with ventilated
rear panels and a

very attractive
TYPE | WIDTH HEIGHT DEPTH FRONT PAN DIM. PRICE
c E B AULE chrome plated re-
21 65" 43" 43" 6 x4 £2.95 70p tractable leg can be
27 gL 51" 51" 86" £3.30 70p fitted as an Optional
extra.
23 103" 61" 61" 10"x6" £3.95 75p
24 123 71 7% 12"x17" £4.30 75p
Our Trade Counter is open for personal callers from 9 a.m. to 5.30 p.m. Monday-Friday POSTAGE EXTRA + 10% VAT.

OLSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ. TEL: 01-739 2343

WW-—019 FOR FURTHER DETAILS
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TheG
professional soldering.

Greenwood Electronics offer a range of highly advanced products
specifically for professional soldering applications.
For more detailed information about the comprehensive Greenwood range, contact
the address below.
1. The lso-Tip. A safe, high-power iron which circuitsetc. Accurate, reliable, speedy, and safe.
works anywhere without a mains lead. The Price: £4.50 & VAT,

breakthrough? Nickel Cadmium cells that are o PP '
. ; Lo 4. The Ersa Multitip. A top-quality iron that’s
re-chargeable. (A charging stand is included ultra-light offering reliability so necessary to

0 .C. i % : ;
|fgar52t460Vsc2)rIc}érfi)xQjgrztiéwe?gﬁtr?ggr%lly%soaz. achieve constant production flow. A range of

B different shaped tips simply push onto the
Price: £10.70 & VAT. stem of the iron. It has the unique advantage
2. The Oryx 50. A temperature controlied that you can change the element in seconds.
mains solderingiron. (Temperature contrcl Price: £3.20 & VAT.

within + 2%). Adjustment (200° - 400°C) can

be made whilstiron is operat:ng, using the

same tip. Light, compact, and easy to handle.

A large 50W element loading gives rapid

heating and high performance with constant 1
tip temperature.

Price: £5.90 & VAT. Also available: Oryx safety

stand: £2.10 & VAT.

3. Oryx SR3A desoldering tool. Ideal where
components are tishtly grouped. Instantly
removes unwanted solder from printed

5. The Ersa Sprint. Unique
- it heats up to maximum
temperature in only 10
seconds, and is the lightest
gun on the UK market. Ideal
for the service-man. With its
light weight (only 7 0z.)and
compact construction, it
can be manoeuvred in even
the most awkward areas.
Price: £5.95 & VAT.

Greenwopd
Electronics

21 Germain Street, hesham, Bucks, HP5 1LL Tel: 02405 4808 Telex: 83647

WW—020 FOR FURTHER DETAILS
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P hibad |
The FP210R, Shihadens latest
i ]

® S S = e —
1Plumbiton® g o

i FEATURES =
i@% @ Built in 2-1 interlace sync geaereter for . &
£y single camera operation and external & ;

5 driving featere for multi-camera ooarstion i =
.. i . - # Negative/Pesitive switch and scan -
This is the camera that will operate anywhere - in the f | reversefeatire. -k
studio or on outside location - and guarantee excellent | # Builtinintersom and tally circuies. (&
5 % Automatic or remote

" iris control far zoom
W= lens.

¢ % Widerange af lenses
available.

resultsforawiderangeof T.V. requirementsin the fields
of industry, education and commercial applications.

Equipped with a 5” electronic viewfinder for accurate
picture composition and focus, the FP 210K is auto-
mated to ensure all major functions are easily handled.

If you prefer, a separate mesh type vidicon tube
can be used, which, like the 1” Plumbicon®
gives high definition picture reproduction.

To see the FP 210K in action, or for complete
technical information, contact Shibaden’s
Technical Service Department at 0]-203 4242/6
or write to:

ﬁ
HITACHI SHIBADIEN

(U.K.) LIVITED

BROADCAST & CCTV EQUIPMENT MANUFACTURERS
Lodge House -Lodge Road - Hendon - London NW4 4DQ. Telephone: 01-203 42426

® Trade Mark N.V. Philips

WW—021 FOR FURTHER DETAILS

P'urpose-built servo and
actuator systems using
standard components

McLennan Engineering Ltd. have considerable experience
in the solution of actuator and servo problems using
synchronous, stepping and DC motor techniques, an
important facet of our skill lying in purpose-designing
around standard components for speed and economy.
The illustrations show% selection of modules from
the standard range and include the new EM/ 100/100A
servo drive system. All items are available
individually or can be supplied engineered to
custom-built systems.
1. EM 100/100A SERVO AMPLIFIER. A new addition to the.
range. A complete servo drive system including '
power supply wnich is eminentiy suitable for
driving printed circuit motors and other
servo motors up to 1/6 h.p. EM 100 - output
+24V, 4 amps continuous, 45 amps peak.
EM 100A - output +24V, 7 amps
continuous, 75 amps peak.

2.DC SERVO AM 1006S . 7 % : . i oy
With integral potentiometer. Max ' o A . o 0
continuous output Torque e ; ‘ i &

14.6 kgcm at 7 r.p.m. b g m l

5 oW NERTIA D SERVO MOTORG 4 Clennan

Output 5W i, : .
4. CONTROL AMPLIFIER EM 40 Output + 15V 0.5 aimp mtiggagrfﬂﬁg{‘iegggﬁg

5. TYPICAL PRECISION GEARS 120 to 32 DP Tel- Crowthorne 5757/8

WW-—022 FOR FURTHER DETAILS
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[ 7194

Looked at closely C r_ﬁ] N ] T3 Write to SME Limited
) . =) Al = Steyning - Sussex - England
The best pick-ug arm in the world Telephorie : Steyning (0903) 814321

LTD/$2S

‘WW—023 FOR FURTHER DETAILS
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How can you justify buying
anew public address system
at a time like this?

Nobody's going to forget the 3-day
week overnight. It'll take time to catch
up on lost production.

But for the smart, efficient
company itsatime to get ahead of
competition. A chance to catch up first.

More than ever you'll need to
keep everyone on their toes, ready for
last minute instructions, always available
for an unexpected meeting,

TPA 20 PAGING AMP

One of the best ways we know of
doing this is a good public address
system. Like the equipment you see
here from the Eagle range.

WALL MOUNTING SPEAKERS.

Imagine how much time you'd
save with every member of staff at your
receptionistsfingertips.

At the touch of a switch she could
reach anyone you wanted—whether

"gL.._

PAGING MICROPHONES.

Whatever size your office, factory
or workshop, we have the perfect PA
system to suit you.

ml 1 i
R T
--—--- s

6'%'.—-—6———&——!3—”«

PRO.A120-120 WATTS AMP.
There's even a specialised

contractor in your own area who's used
todealing with us. Hell come and fit

your system with no fuss, and very little
waiting. For him it's a simple wiring job.

HDB 8/12 YP
OUTDOOR SPEAKER.

And because he's local you'll get a
they were out in the loading bay, in one of speedy after-sales service. As well as our

the offices, on the factory floor. Anywhere. two year guarantee.

WW—024 FOR FURTHER DETAILS

If it only saves you a few minutes
a day over the next critical months, your
profits will be looking up again sooner
than you expected.

TPA 40 MAINS/MOBILE AMP.

And who knows, maybe sooner
than anyone else’s.

FF22 CEILING SPEAKER.

Eagle Internai jonal

Eagle International, Precision Centre, Heather Park Drive,
Wembley HAQ 1SU. Telephone 01-903 0144.

[Please send me more information on Eagle PAand] -
|deta||s of how it can help towards more efficient
running of my firm.

INamp

ICom pany

'Telephone No

|
|
|
I
IAddress l
|
i
|
I

Mr.W.Morrow, Eagle International, Precision Centre,
Heather Park Drive, Wembley, Middlesex HAO ISU.
I Tel. No. 01-903 0144.

L__*__.___;____J
If you need specific details urgently, please don't
hesitate to contact Mr. Morrow personally.
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Heathkit for
Frequency Counters

CHOOSE KITS OR FACTORY ASSEMBLED AND CALIBRATED
MODELS.

IB-1101 100 MHz counter with 5-digit resolution—8 digit capability ; 50—
100 mV sensitivity ; wide range input.
Price — Assembled IB-1101 £108.50 + VAT.

IB-1102 120 MHz counter with 8-digit readout; 45.125 mV sensitivity ;
time-base stability better than + 1 ppm.

IB-1103 180 MHz counter with phase-locked frequency multiplier; 8% digit

display plus overrange,; 50-100 mV sensitivity ; time-base stability better
than £ 1 ppm.

Send for comprehensive catalogue containing complete instrument range.

~ Free Catalogue

oY T N
f \e-‘ Please send me the FREE Heathkit Cata-
? a \ logue & details of Monthly budget plans.
k)

TR HEATH (GLOS) LTD. DEPT. WW/5/74
Bristol Road,
k Schiumberger [KLIEEAXIPN:133
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We've put our
money where
our mouth 1s!

IF YOURE STILL NOT
CONVINCED THAT
AMTRON ELECTRONIC
KITS ARE A GREAT
SALES PROMOTION-
THINK ABOUT OUR
‘SALE ORRETURN' OFFER

*And that there are over 200 different kits for your
customers to choose from appealing to hobbyists,
students, teachers, technicians, etc. etc.

*And that Rec. Ret. Prices vary from £1.56 to £96.00
—a very wide market.

*And that we look after ¢! after-sales services and
similar worries for you.

* And that we pass onall the numerous enquiries that
we get everyday straight o our dealers.

* And that we support yoJ with constant national
advertising.

*And that we supply you with all the necessary
brochures, catalogues and price lists, etc., that you
need, along with very attractive point-of-sale material
and useful sales-aids.

*In fact, if you don’t already stock AMTRON Kits
you're missing out. So what are you waiting for?
Contact us today for further information.

THE BIG NAME IN ELECTRONIC KITS

AMTRON U.K., 4 & 7 CASTLE STREET, HASTINGS,
SUSSEX TN34 3DY. Telephone HASTINGS 437875
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Instruments

Linstead
Laboratory

WIDE RANGE MILLIVOLTMETER

High impedance millivoltmeter with 20 scales
total measurement range 60 micro-amp a.c. to
400 volts d.c. 10-megohm input with overload
protection and frequency range of 500 kHz.

CRTRLET

1
. - ERATOHY TYPE 38
T —

WIDE BAND SIGNAL GENERATOR
Sine-square wave wide band high power signal generator.
10 Hz-1 MHz. 0-6 volts r.m.s. 2 watts into 5 ohms in-

corporating short circuit protection. £32
.80

NUFFIELD SPECIFICATION 184

y A

the best for less

BRITISH MADE BY LINSTEAD
Linstead Electronics, Roslyn Works, Roslyn Road,
London N15 5JB. Telephone: 01-802 5144
Ireland, Lennox Laboratory Supplies Ltd., 3/4 South Leinster Street,
PO Box 212A, Dublin 2.
Denmark, Scanfysik, 13-15 Hjorri de. DK 2100, C h
Sweden, EMI Svenska A/B, Tri gen 17, Fack, 171 19 Soina 1.

Norway, EMI Norsk A/S, Postboks 42 Korsvoll, Oslo 8.
Malaysia, Laboratory Equipment Sdn. Bhd., P.O. Box 60, Batu Pahat.
Benetux, A.S.E. Led., Nationalestreet 38, B-2000 Antwerp.
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e,

ardners

~iWMQOD

Minimod
Made in Britain by Gardners...

First of a new range of all-British
miniature encapsulated power
supplies, the Minimod series is
designed and manufactured by
Gardners to provide reliable,
regulated power supplies in a.neat
pack designed to pfug into your P.C.
board. Minimod simplifies
development or production of
equipment by providing power where

you need it. Minimod provides a
choice of a standard 5 volt

output (available up to 1 Amp)
for digital circuits or 12-0-12 or
15-0-15 volts for linear circuits,
using a 230 volt input. Each unit
is fully stabilised with fold back
current limiting, and in the case of
5 volt units, over voltage

crowbar is provided . ..

Ask Gardners to tell you more about Minimod.
Standard or special models can be supplied.

Specialists in Electronic Transformers and Power Supplies.

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited, Christchurch, Hampshire BH23 3PN
Telephone 02-015 2284 Telex 41276 Gardners XCH
WW—027 FOR FUSI'HER DETAILS

resonant
reed
FREQUENGY [[13 (2 1

used as standards in many industries

@ Accurate to +0.3% or +0.1% FRAHM Resonant Reed
as specified Frequency Meters are available

@ Not sensitive to voltage or in plastic and hermgtlcally
temperature changes. within fJeaSIecci; cases to British and

ide limits -S. Government approved

e specification. Ranges

® Unaffected by waveform errors, 10-1700 Hz. Literature on
load, power factor or phase shift these meters and Frahm

& Operational on A.C., pulsating or Resonant Reed Tachometers
interrupted D.C., and super- available on request.
imposed circuits Manufacture and Distribution

@ Need only low input power

of Electrical Measuring
8 Instruments and Electronic
@ Compact and self-contained
@ Rugged and dependable

Equipment. The largest stocks
in the U.K. for off-the-shelf delivery.

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

WWwW—028 FOR FURTHER DETAILS
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The new Rank

WOW & FLUTTER
Meter
pe1742

Fully transistorised
for high reliability

Versatile
Meets in every respect all current specifications
for measurement of Wow, Flutter and Drift
on Optical and Magnetic sound recording/reproduction
equipment using film, tape or disc

High accuracy
with crystal controlled oscillator

Simple to use
accepts wide range of input signals with
no manual tuning or adjustment

Two models available:
Type 1742 ‘A’ BS 4847: 1972 DIN 45507
CCIR 409-2 Specifications
Type 1742 'B' BS 1988: 1953 Rank Kalee
Specifications

For further information please address your enquiry to
Mrs B. Nodwell
Rank Film Equipment, PO Box 70
Great West Road, Brentford
Middlesex TW8 9HR
Tel: 01-568 9222 Telex 24408: Cables Rankaudio Brentford

XS RANK FILM EQUIPMENT

WW—033 FOR FURTHER DETAILS
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1and’.2'VideoTape
from

Dixons Technical.
Atvery
non-technical prices.

Our 3’ Tape range. Recommended Price Dixons Price

(Exc. VAT)
SCOTCH §" 2400 ft £10 40 £8.50
SCOTCH £" 3000 ft £16.82 £13.50
BASF 12400 ft £10.756 £8.50
SHIBADEN 3" 2400 ft £10.80 £9.10
DIXTEC CCTV £ 2400 ft £5.50

Now 1'tape at less

than halfprice!

Average recommended Dixons price
price (Exc. VAT)

1075fton8" x1”
NAB Meta! Spool £15.00 £7.00

1500fton 8" x1"”
NAB Metal Spool £19.50 £7.50

2150 fton 8" x 1~
NAB Metal Spool £20.75 £9.50

3000fton 93" x1”
NAB Metal Spool £26.50 £9.50

All Dixtec Video Tapas are of the highest
quality; we supply "  inair-tight containers,
also 1’ on metal spools. Current stocks are
high, but so isdemand. We recommend you
place your order quickly.

Please send me . ... . .. reelsof ... .. . Tape
Size ... Length. .. . .Dixons Price I
TOTAL PRICE: .. s I
Ienclo.seac.he'que made payable to Dixons I
Technical Limited.

|

OF SOHO SQUARE

WWAT/S ﬁ_._]. -
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NEW VAT INCLUSIVE PRICES o= ===

», i : )
AUDIO I.CS 7¢ Series T Linears new
Audio 1C. Leaflet No. 12 {Circuit data etc) ::'ng“&ﬁ% 8pin DIP 55
FREE with 1.C.'s 10 tely. f bl d
M50 DI Ist, GRADE DEVICES AT NEW staniiise
MC1303L £1.89 ROCK BOTTOM PRICES
Oual Pre-amp SN7400 20p SN7473 41p POWER PACK CUNVERTER
SN7401 20p SN7474 a1p Switched 3, 6, 73 or 9 Voits
MC1339P £1.29 Up to 400ma Dutput
; : SN7402 20p  SN7475 63p
Low noise Dual Pre-amp Single SN7404 20p SN7476 a4p 708 2.54” Qutput lead . .
SN7408 25p  SN7490 82p 710 With 3.5 mm Ll caasiston®
MFC4000A or B 49p SN7410 20p  SN7492 82p m plug pius FREE o ZeperSubiiser
250mw SN7413 31p  SN7493 82p 723 multi-plug & /)/ Circuit
SN7420 20p SN74100  £237 71 socket adspter h. Mains Lead
TAA300 £1.79 SN7430 20p  SN74121 asp 27 metallcase {Over 4t)
1 Wattinto 80, 9v rail SN7441 81p  SN74141 £1.10 748 ~ ’ .
SN7442 81p  SN74192  £2.15 CA3046 95  MVRSV(LOO5)  £1.65
LM380 £140 SN7447 £1.45 CA3075 £1.85  MVRI2VILO3E)  £1.65
2 Watt CA3082 £1.65  MVRISV(L03D)  £1.65 ~~.g.P
~ Cheapest Opto yet IMIOIH £135  NE 555 o | brouiv ~s leat
. | » LM201H £1.15  NE560B £4.92 oversal ~
si414 £1.76 6“3’ LEDs LM301 £1.05  NESGIB £4.92 Switch Y E r:‘i’;m
3 Watt NEW pin for pin LM307N 66p  NE562B £4.92 ¢ Voltage d. Rubber e 0n0ff
replacement for L4030 ) LM308K £145  NE 565 £2.80 Selector Fest Switch
LED 2. 0425”7  26p LM308K £2.68  NES566 £2.15
LED 3. 0-175" 17p LM3300 Mp  NES67 £2.80 Ouw Price £498 4+ p & p 20p
TBABOO MC1330 88  SG3402N £3.08 unstabilised version of above £2.99.
5 Watt into 356 7 MC1350 83  SL44D £2.89 Other Elimi I dised)
4. 0125 69 er Eliminators {unstabilised
tEg 5 075" 758 MC1351 £1.10 TAA263 9% 8 Volts @ up 10 50mA £1.65
BHA0002 £3.95 m:g: £1.10 TAA293 9% 9Volts @ up to 50mA £1.65
/ " £1.59  TaA310 £1.37 9 Volts (minfature} @ up to 50mA £280
15 Watt [T Vat Inclusive Prices MC1358 £1.69  TAA320 a9p 6+ 8@ up 1o S0mA £275
MC14566 £1.75  TAA350 £2.54 9 4 9@ up 1o 50mA £2.75
NES40L i o MC1458CP1 £242  TAA3TD £5.15 74 Volts for cassetts Players (Small) £2.29
35 Wat dive PRICE BARRIER SLASKED| ' s Tasswo m | S o e
7099 Can mg&‘;‘?g& g;: TAA570 £1.65 Fully stabilised car battery Comverter® giving switched
: outputs of B; 74 or 9v £5.49
Mc1310 £3.06 LITRONIX 0 & p on all modeis 20p
Inductorless. phase-locked loop DL707
multiplex stereo decoder, supplied with
FREE feaflet No 11 {available separately 10p) READOUTS SERIES I-C. SOCKETS
MC1312 £6.49 . N E W q -
The |.C. CBS SQ Quadraphonic decoder R 0 MMSE316 — alarm clock . £16.50
Al i i ampones il waipe | Ug Costai g deplavine.
veroboard & detailed leaflet. Prige is all 14pin Di' + 1 TBAB10S (7 Watt) £|.70
inclusive. Ref LED 1 Ref LED 1A Dual 555 (2556) £1.32 Dual in line 216 246
“see SL414 above. Also available, heatsink ' Mullard LP1400 Multiplex 8pin 131p 28pin 304p 14pin 153p
for SL414 or SL416 15p. Suitable stereo Decoder Module £4.96 :gp!" :%P igpf" iﬁn 16pin 174p
P/C Board 69p. SL415 (5 Watt Amp)  £2.29 .99 + = £92. L P
ZN414 with free leaflet no 10 £1.32 £’ 20p VAT = £2-19 24pin 263p

— Dept. 5.
@m@ @ mm%@m @ EIectrnnlns 56, Fortis Green Road, London, N10 3HN
883-3705

LP1175 MULLARD 470khz : P
‘ Block |.F. Fitter : T
Now only £1.49 fa
L COPPERCLAD PLAIN EXTRA '&
Denco (Ciacton) Ltd! Maxi-Q Coils L AL I ALY P&P =
24x3} 24p  18p 12p TYPE C804 TYPE O
Transistor Range 2§x5" 28fp 23 13p 5pf 71p 365pt 83p
M 314 | | Series 1T to 5T inclusive 33x3} 26yp  23p - - 10pf 71p 365 + 3B5pf 99p
| Blue: Yellow: Red & White 38 30, 30 20p 15pf 71 TYPE 00
| Al 49p each 17x24" 82 B3 45 10p 20pf 77p 208 + 176pf
Dual Purpose Range: 17x 3.*, £1.10 86p 60p 10p 25pf 71p with screen &
. 17x 5 90p 10p 50pf 77 wimmers 99p
~ Seres 1 to 7 inclusive ; . . (#l P "
. . A Dip Breadboard 4.15" x .15 £1.15 60pf 83, Dilecon
Blue: Yellow; Red & White B L)
O 4 NOo 4 or® dig "a h Spot Face Cutter 44p 75pf 83p 100pt 69p
GUSATD o P insertion Toal (State 0.1 or 0.15”) 55p 1000 8o 300pf 63p
O or 60 operatio 105 Green 53p eac Terminal Pins {PKS50}—State Size 500pf 69p
Y- Tellale ero e O Ferrite Rod Aerials Medium & Long Wave
I > for 300pt & 500pf tuning (state which) b | Price includes
gle voltage supp 88p each 5: decade dota bookier
ar toD RO {10p separately/
= R.F.Choke Range 0.TuH to 19mH
3 For tull details ask for leaflet No. 5 R
O 99 P &p Sp. A State-of-the-Art Digital Voltmeter 1.C. [efieliamuas:] M
-
. e @
= [ P /
=~ A
Mullard  LP1186 s=SiI5= EA1000 A10058 A1018 A1005MS
Va@mor diode tuned F.M 20 + 20 watt Integrated 3 watt amplifier module F.M. tuner chassis. fully F.M. Tuner. similar to  Multiplex Stereo Decoder
Tuning heart £4.75 as stereo amplifier Kit superb Price inctuding handbox transistorised. 9 Volt A10055 but in oiled fully buit & aligned to
described in P.E. May 1973. state-of-the-art  design by and FREE HEATSINK positive earth operation walnut case. black & match A1005S
LP1185 matching 1.F strip engineers of Texas Instru- {Quantity Discounts) Our Price £8.20 silver fascia etc Our Price £6-60
£5.50. ments Our Price £2.48 Our Price £11.39
£3135 + p & p4a9p

‘7‘!1‘ l\T‘f"l(Yl?q ‘)\T l{l?‘!lll?grl‘ UNLESS SHOWN OTHERWISE P&P ON UK
1 l s AN 1 4 AN ORDERS IS10p. OVERSEAS ORDERS AT COST
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| Oneofour

e V0.3 o et customers puts

ity Wi e A the achievement

s X of the GSrgp |

found O edbuct #2 Gy e o onreco

e ot : This letter is typical of mkany recefiv:Ejhby
eviGents, staribywiting fora ull
descriptive leaflet on Goldring Cartridges

to: Goldring Limited, 10 Bayford Street,
Hackney, London £E8 3SE.

Goldring ©
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mains, audio, microphone, ferrite core
and other wound components

L_*:\_AJ transformers

' A wide range of transformers TRANSFORMER
manufactured in production WITH UNIVERSAL
quantities to customers END FRAMES AND

~u el U . TURRET LUG CONNECTIONS & i g
individual requirements K e

Prompt Prototype
Service available

o s
| ]
& -
=&
MICROPHONE o e TRANSFORMER WITH L
TRANSFORMER IN TWO HOLE CLAMP AND
MUMETAL CAN SOLDER TAG CONNECTIONS

Drake Transformers Limited

Telephone: Kennel Lane,
\ Billericay 51155 Billericay, Essex. _/

WW—037 FOR FURTHER DETAILS
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Barr & Stroud’s new EF3 Electronic Filter System
means no more compromises when you buy variable
filters. Now you can get the filter you need today,

and additional plug-in units tomorrow. Today — the
basic main frame and your choice of two modules to
operate in low-pass, high-pass, band-pass, band-stop,
band-separate, band-combine or cascade modes.
Tomorrow — other interchangeable modutes to meet
your newest requirements. The first two modules,

already available, provide filtering with variable cut-offs
between 0.01Hz and 10.0kHz, stop-band attenuation
of 48dB/oct. (96dB/oct. in cascade), and pass-band
response from dc to 500kHz. Get full details of

EF3. the big breakthrough in electronic filtering from

BARR & STROUD LIMITED
< BARR AND \

1 Pall Mall East, London SW1Y 5AU
Glasgow and London

Tel: 01-930 1541
Telex: 261877

WW—038 FOR FURTHER DETAILS

nombrex

MODEL 41
R.F. SIGNAL GENERATOR
Price £38.50
* 150 KMz — 220 MHz on fundamentals. PLUS 10% FOR VAT,
% 8 clear scales — Total tength 130mm.
* Spin-Wheel Slow Motion Drive 11 — 1 ratio.
* Overall Accuracy — 21 %.
* Modulation, Variable depth and frequency.
* Intemal Crystal Oscillator providing calibration checks throughout al
ranges. .
* Mechanical scale adjustment for accurate alignment against internal
1MHz crystal oscillator.
* Powered by 9V Battery.

Trade and Export enquiries welcome.
Send for full technical leaflets.
Post and Packing 50p. extra.

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

JUST ONE OF
A RANGE

JzMNs FREQUENEY counitk

32 MHz, 50mV Sensitivity. STABILITY 3 parts in 106£7 5
DELIVERY...EX-STOCKTO 10 DAYS

THE HIGHEST PERFORMANCE DIGITAL FREQUENCY COUNTERS
AT THE PRICE IN THE WORLD EVERYBODY BUYS THEM

OTHERS IN THE RANGE: —
MEMORY VERSIONS ONLY

401 6 DIGIT. 32 MHz. f 1 1 5
PRICES EXCLUSIVE OF VAT

STABILITY 1 partin 108
SENSITIVITY 10mV
501 8 DIGIT. 32 MHz
STABILITY 3 partsin 108 £ 1 7 0
ELECTRONIC START STOP version PLUS £12
MEMORY version PLUS £25

DIRECTLY COUPLED INPUT AND SPECIALS AS REQUIRED

Write for illustrated leaflet

(crystal oven)
SENSITIVITY 10mVv

Supplied to and d by professional everywhere
who have purchased our electronic instruments for the past 10 years

R.C.S.ELECTRONICS
NATIONAL WORKS, BATH ROAD,
HOUNSLOW, MIDDX. TW4 7EE
Telephone: 01-572 0933/4

701 8 DIGIT, 50 MHz
STABILITY 3 parts in 108
SENSITIVITY 10mV

801A 8 DIGIT. 300.MHz
STABILITY 1 partin 108
SENSITIVITY 10mv

WW—039 FOR FURTHER DETAILS
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ELECTRONIC
INDUSTRIAL THERMOMETER

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. Supplied in zippered vinyl case with transparent front
and carrying loop. Probe, and internal 1} volt standard size battery.
Meodel “Mini-On 1" measures from — 40°Cto + 78°C, price £17.50
Model “Mini-On Hi”" measures from + 180°C to + 500°C, price
£20.00 (VAT. EXTRA)

Write for further details to

HARRIS ELECTRONICS (LONDON),
138 GRAY'S INN ROAD, LONDON WC1X 8AX

("Phone 01-837 7937)
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Line Matching Transformers
from Standard to Super Fidelity

|
It's easy to choose | The Miniature and cally shieided, giving very high
the right Line Match- .Standard ranges provide hum rejection ratios
ing Transformer | extelient bandwidth for Prices start from £2.29
from the five most purposes, 30Hz (recommended retail price) and
Gardners ranges | 22kHz for the 1-0dB all types are usually available
The Super Fidelity |_ points from stock

Complete technical
matlest in the range, all information is given in
Gardners Line Matching brochure GT.5 "Audio
Transformers are fully magneti- Frequency Transformers
which we'll be giad to send on
request

Series, with a Except for the very
frequency response of

10Hz to B0kHz ~ 05dB,

gives the widest possible
bandwidth for high accuracy
instrumentation and recording
applications.

Then there's the Wide and
Extra Wide-band ranges. Out-
standing performers with a
frequency range 30Hz
20kHz of more — for the 0-5dB

So accurate is the batancing of the
wingings on some of inese
transtormers thal, wren used as
paurs in a hybrd cucuit (as
Hluslrated) we can guarantee a
rejechon of better lhan 5508 over
the trequency range 50Hz to 10kHZ
and normal rejection ol up to

7508 may be expected

points. Used a lot by broad-
casting and recording
companies throughout the
world

(Gardners)

Speclalists in Electronic Transformers and Modular Power Supplies

GARDNERS

TRANSFORMERS LIMITED

Gardners Transformers Limited. Chrisichurch, Hampshire. BH23 3PN
Tel Christchurch 2284 (STD 0201 5 2284) Telex 41276 GARDNERS XCH
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SOHO
SQUARE

As a result of continued expansion,
Dixons Technical require CCTV
engineers to work in their new
showrooms and workshops.

Applicants should be fully
experienced in the installation and
maintenance of PalColour cameras,
videotape recorders and all makes of
CCTV equipment.

Salaries around £3500 can be
expected along with a pension
scheme and all other benefits
associated with a large company.

Dixons

Technical lLtd

Write or telephone
Mike Biddle, Managing Director, Dixons Technical Ltd.
3 Soho Square London W1 01-437 8811

Importers of ITC Palca Fora 2aquipment.
Agents for National Fanasonic, Akai, Philips,Shibaden.

a3l
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Celestion Loudspeaker Engineering
advances the state of the art to a
new plateau.

Ditton 66
StudiqMomtor

- iy

1.} Celestion’s new super
tweeter. 2.) New design
‘pressufe’ mid-range unit.
3.) Ultra Linear 127 Bass
drive unit. 4) AB.R.
ensures controiled bass
down to 16Hz.

i1 5.) Precision crossover for
perfact system integration,

A new Loudspeaker of advanced design suitable for studio
use and for home installations of the highest quality.

UNITS: HF 2000 (dome ‘pressure’ type) MF 500 (Mid-range
Dame ‘pressure’ type) Ultra linear 12” bass driver and 12"
ABR. The crossover has resulted from considerable re-
search and crossover points are at 500 Hz and 5000 Hz 80
Watts Maximum, 4-8 ohm. This monitor loudspeaker system
has an exceptionally wide and flat frequency response.
Very low order harmonic and inter-modulation distortion.
Precise response to transients. Beautifully maintained polar
response ensures absence of unwanted directional effects
and provides a highly satisfactory stereo image throughout
the listeming area. Matched pairs. ;

SIZE 40 % 15 x |1} Natural Teak or Walnut Cabinet

Celestion

Loudspeakers for the Perfectionist

ROLA CELESTION LTD.

DITTOR WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP
WW—050 FOR FURTHER DETAILS
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single
source
makes
Sense

IF you buy electronic or
electrical components,
industrial or consumer
fastenings. ..

As the largest stockists of Cinch, Dot & FT
products we shall be happy to deliver
small or assorted quantities of anything
you need. Let us have your next enquiry.

Make United-Carr Supplies
your SINGLE SOURCE for

182 ] @

United-Carr Supplies Ltd., 112 Station Road,

llkeston, Derbyshire, DE7 5LF.

Tel: llkeston 78711 STD 06072 78711. Telex: 377117
WW—051 FOR FURTHER DETAILS
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DO YOU WANT

to use your

oscilloscope to capture

for storage one-shot

with digital @ waveforms ¢
readout

alMHz
pen recorder

Then see the
datalab
range of transient
recorders on st_and 623— |55 DLo08
IEA, or details from:
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chart recorder

TYPE CR100

Designed and built to professional standards this British
product introduces a new price/performance concept in pen-
recording. Modular design and optional facilities permit an
advanced system to be built up at a modest cost.

Facilities include access to a transmitting potentiometer with

or without “"High-Low’ alarm facilities; remote control of

speed selection; extension of basiz speed ranges by externally

generated digital pulses; ability to ‘slave’ one recorder to

another for chart speed correlation; event marker: range of

existing and projected plug-in pre-amplifiers.

Slewing rate: 400 mm/sec

Sensitivity: 50puV/em - 500 nV/cm [with pre-amplifier]
. Speeds: 1, 2, 5,10, 20 sec/cm, 1, 2, 5, 10 min/cm

Paper size: 270 mm wide [DIN 16230]

Paper drive: Digitally controlled stepper motor

Pen type: Ballpoint, fibre tip, capillary

Pen drive: Infinite resolution d.c. potentiometric servo

Compact, robust design

STAND No. 630
Basic Recorder £154 | 5913“8‘3\?'.&%1;\
Pre-amplifier from £36 e
(prices subject to V.A.T.)

b.b.11ovd instruments Limited

Brook Avenue, Warsash,Southampton SO3 6HP. Tel Locks Heath 4221
TelexNo.477042 JAY JAY - SOTON

INSTRUMENTS
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HIGH POWER DC COUPLED AMPLIFIER

UP TO 500 WATTS RMS FROM ONE CHANNEL
DC-COUPLED THROUGHOUT
OPERATES INTO LOADS AS LOW AS 1 OHM

FULLY PROTECTED AGAINST SHORT CCT,
MISMATCH, ETC.

% 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 abllity of the DC300A to operate without fuss into totally
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse 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 please 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 8Q Input sensitivity 1.75 V for 1560 watts into 82
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms

Intermod. Distortion Below 0.06% 0.01 watt to 150 watts Protection Short. mismatch & open cct. protection
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V. 50-400Hz

Hum & Noise {20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount, 7” High. 93" Deep
Other models in the range: D60 — 60 watts per channel D150 — 150 watts per channel

MACINNES HOUSE, CARLTON PARK INDUSTRIAL ESTATE,

MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL

TEL: (0728) 2262 2615

WW—054 FOR FURTHER DETAILS

A NEW STANDARD FOR SOUND REPRODUCTION
HD250 High Definition Stereo Control Amplifier

- e

- e Designed for disc and

- - o tuner input and two tape

e E machines, withcomplete
i L recording and reproduc-

ing facilities.

The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home.
Improvements have been made in respect of performance, engineering design and quality of construction.
We believe that no other amplifier in the world can match the specification ofthe HD250. Look atextracts
from the specification below.

Power output. Overload margin.
Rated: 50 watts average continuous power per Disc input 40 dB min.
channel. into any impedance from 4 to 8
ohms, both channels driven. Hum and noise output.
Maximum: 90 watts average power per channel into Disc: —83dBV Measured flat with noise band-
5 ohms load. width of 23kHz.
Distortion. —88dBV Measured with ‘A’ weighted
Pre-amplifier: Zero. {Cannot be identified or measured characteristic
as it is below inherent circuit noise.) Line: —85dBV Measured fiat.
Power amplifier. —88dBV 'A’ weighted.
atrated output: Less than 0.02% (typically 0.01% at 1kHz). Size: 17 inches X 43 inches X 11 inches deep
at 25w output: Typically 0.006%. overall.
Weight: 21 lb.

Write or phone for leaflet which describes the design philosophy and conception of the HD250
together with a complete specification.

RADFORD AUDIO LIMITED, BRISTOL, BS32HZ Telephone: 0272 662301
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TBA 800-TBA 820
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Cost saving audio power amplifiers

TBA 800 and TEA 320 are much-
copied h gh performance audio circuits,
developed and paterted by
SGS-ATES They are important new
low-cost dzasigns for bow frequency
stages in radio, recerd player and TV
equipmert, and allow the component
count to ke reduced by more
than 50% compared with discrete
component audio circui:s.
Considerable savings can be mad2
cn total ccmponent cost, storage
cost and @ssembly time with
increasec performanca and reliability.
Both devices are avai able in volume,
ex-stock.

TBA 800: 5W at 24V;15¢)

The cerformance, versatiity and
€asy appiication of ITBA 800 have madz
i* the natural choice fcr the audia
stage in the most acvanced colour TV
sets manutactured ir Zurope today.
Prcviding a guaranteec 4.4W (min)
cutput power at 24Y,1B(), it works
with a supply voltage uf to 30 and

‘eaturas high efficiency (70%> at 4W
o Jtpuf) and very low harmcnic distertion
without cross-over problems.
The azdition of @ comp emzantary
iransistor output stage will allow power
oatpul of 15W.

its high cu-rent handlng
capabi ity (output peak current 2A)
wakas it suitabe for mon-audio
aoplicstions such as vertical
da2flecton in la‘ge sc-een B&W TV
sets, ar for driving very high power
sestems The TBA 800 is mounted in a
-2-lead quad in-line package, originally
irtrcduced by SS3S-ATES, and now an
irdustry standard. The external ccoling
-ebs o’ this package =znable 2.5W to
be dissipated without external heat
sink wihile up tc 5W car. be dissipated
using cnly, a small part of the orin-ed
circuit copper a-ea as teat sink.

TBA. 800: dissipation
and efficiency vs. cutput pow=r

TBA 820: 2W a® 12v/8 Q

At only £ 0.70 100-999, the TBA 820
is a .ow cost, hign performarc= audio
amplifier. t s specifically dasigned for
portabie, batters-cperated racics, TV
receivers, cesseite tape recorders and
recoid plavers.

Workirg witn supply vcitages
ranging from 3V to 16V, its low current
drain, freedomn “rom motar-bozting
and absence of cross-over cistcrtion
make it th2 sefect choice for a large
varie:y of apclicatiors, inciuding:
intercom systems
staff iocation systems
two-way radios
telepaone manitoring amplifiers
ultrasonic daor openers
inductive transmit:ers and receivers.
The TBA €27 comes in a 14-lead dual
in-lin2 (or quad in-line) plast c packa3s.

TBA 820: out put power
ve. supply voltage

s
. (United Kingdom) Ltd

Distributors im the UK: Cistronic Ltd., Hailcw, 02796-32947 - Electronic Tomponent

m ngham, C2°-3594301 - ITT Electronic Szrvices,
L&d., Derby, 32551.
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Supplies kitd., Windsor, 07535-68-01 - Hzwnt Electron cs Ltd., 3r-
Har.ow 0P796-26777 - REL Eguipment & Components Ltd., Hiichen, 362-50551 - Quarndcn E ectromlcs
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Public Address &

Sound Communication

AMPLIFIERS
MICROPHONES
DRIVER UNITS

UNIT-HORN
COMBINATIONS

MEGAPHONES

All AHUJA
products manufactured
with scientific
precision for
sound communication
are the last word in
performance
reliability
and finish.

And all this
at money-saving

prices. Solid State and Vacuum Tube P A
amplifiers with power output from
10 Watts to 120 Watts.

With world-wide
reputation AHUJA
is the leading
choice in
over 35 countries
including
Western Europe.

Manufacturers :

AHUJA RADIOS

nHUJn 215, OKHLA INDUSTRIAL ESTATE
(INDIA)

NEW DELHI-11002C,

Issued by : Engineering Export Promotion Council, Calcutta (India)
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ARE YOU LOOKING FOR
COMMUNICATION ANTENNAS?

HY-Q ANTENNAS LIMITED, a newly formed
company with technical staff having 10 years
experience in the development of radio tele-
phone ship to shore, satellite tracking,
telemetry and  broadcasting antenna,
together with a well equipped laboratory are
now offering Professional Communication
Antennas.

At this time we are able to offer VHF and UHF
Yagis. Centre Fed Dipoles covering low and
high bands and are rapidly developing further
new ranges. Stocks are being maintained and
in instances where your orders cannot be
supplied from stock. we guarantee delivery
within 7 days. We would greatly welcome
your enquiries and details of specifications
and prices may be obtained by telephoning
in the absence of our printed catalogue.

HY-Q ANTENNAS LIMITED
Pondwood Close, Moulton Park Industrial Estate, Northampton.
Tel: Northampton 48129 Cable Address: Hikeant, Northampton, England.
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NEW BRIDGE RECTIFIERS
FROM A.S.P.! TRANSFO RMERS ﬁ:'
CASED e
AUTO =2 ONE AMP Price TWO AMP  Price
TRANS- SAFETY ISOLATING : : e
FORMERS Prim. 120/240V. %ch. 120/240V'5 Ccerélre Tap with screen
. Ri
240 Volt Mains to 115 Volts, smart steel cased (WATTS) No. Cased Open Post
units coated in tough resin, fitted with power £ £ £
lead, fuse and 115 Volt American type socket up 60 149 — 374 0-38
to 500V A, above 500V A cable entry. 100 150 — 416 0-52
VA (Watts) PRICE Post | 2% s 5 e %2
x " £gj§: o 350 153 14-00 11-44 0-80
oy = i p 500 154 1580 13-20 100
el @ £'159_m 820 | 1000 156 3070 2748 1-20
oo £1:50 | 2000 158 6095 5544 0.A.
20VA version uncoated, no fuse:— 3000 159 7963 72:49 O.A. b A reliable unit ideal for .
£2:52 30p CASED VERSION in plastic coated steel case timing  Bathroom/Toilet PN
with Powerlead. Please state 115V or 240V output 30 VOLTS Ventliators, Stairway |/ _\&\
British or American outiet sockets up to 500VA. PRIMARY 200/240V Cloakroom Lighting etec. R
AUTO TRANSFORMERS (Open) Over 500VA Cable Entry. P ONDARY 2 s 25 24, | Givesupto30mins. delay xS
VA (Watts) Rel. No.  Price Post SAO»\AIPS q ' 5 " C laeei&rye: 1.::::.?:?9“]:3’. .
Tapped at 115, 220, 240 Volts MINIATURE & EQUIPMENT K Yoo = Gl able. Mw Ltt:ad:AOO‘Va or
£ £ Primary 240V with Screen 0.5 ’ q X atsgyresistives
20 13 132 022 VOLTS MILLIAMPS TYPE PRICE Post | q 112 $38 022 | lvory Case: 3fin.x3¢in. x
s 64 263 030 | Sec.1 Sec.2 Sec.1 Sec.2 No. £ £ 2 3 319 o3 | 20 S";'“ﬂg, '“;"“;“fnf
Tapped at 115, 200, 220, 240 Volts | 393 o~ B % 5 e BB g 20 Mok | L s
= Y 3ize 039 | o6 0-6 1000 1000 212 148 022 | & 3 B
: o i, it i ; :
300 66 464 052 | 399 o B F 8 19 08 & " s &3 MAINS KEYNECTOR
S00 67 803 067 | 089 0-8-9 500 500 207 228 022 | 10 B 387 | The safe, quick, connec-
1000 2 1350 982 | 0.9  0-89 1000 1000 208 303 0-30 & 1000 087 | tor tor glectrical appli-
3000 i 33-00 120 | 95370 0-15 238 200 g;% ::i: g::g 50 VOLTS ?u”.?.fwu'uamﬁ;l‘ét."ﬂflﬂ:
20-0-20 — 0 — 241 123 010 | DRIMARY 200240V e sev, | Derof appliances quickly
020 0-20 150 150 237 130 010 . 30, 48, 80V. | and safely to the mains.
POWER UNIT Type P6200 0-15-20 0-1520 500 500 205 297 038 | AMPS  Ref. Price  Post | ideal for testing, demon-
3 . d y : strating, window displays,
?&“?J'Ai”" 6 or 9 Volt DC at om0 No Sereen 1116 Yoo 010 03 o e etc.. Warning Light. inter-
In moulded case forming a 2 pIn ;"21;3'°' - Zgoc ) - 22t Utb O 2 127 577 042 :::k:vdh:onnlrl::l:ntconnech
5 A mains plug. 0-1520 0-15-20 1000 1000 206 380 o038 | 2 125 115 052 | Trade Price: £2'95. Post
Zxmetiefouipullicadfuithki ) 0-15-27 0-15-27 500 500 203 301 o038 | ¢ £ a8 38| e
multlplug giving 21 an b -15- 15- 8 g } §
mim Sotketsand 3 s . 0-15-27 0.15-27 1000 1000 204 324 038 : 12 ni 0%
rice £2'25. Post 10p. ] R
= 12 and 24 VOLTS priMARY 200-240 Volts. }g :gg g:g :")g I PLEASE ADD 10% FOR V.A.T. ]
o AMst‘v LYPE PEICE Pozl
0.
POWER UNIT T A I T B A L
5 25 1 : ! .
. ype P1076 1 05 213 158 022 | SECONDARY 13, 25, 33, 40,
Quipullewitched 3, iy 2 1 7 200 022 | sov.
'3, 0, 779, an B .
e s - N o} Rl o -
s o P4 m aw sles W py ook | A
abie for Radlos, 2 H 18 H 032 | 2 14 42 os | BYRE HOUSE, SIMMONDS RD.
Record Players etc. ' e 4 a iy o523 o S0 9% | WINCHEAP, CANTERBURY
SEr T SN 2 F & §F @i B gy th| keNTcTisRW
. 95, 40 23 : - : :
Post 25p. \\% 60 30 226 2252 110 | 10 18 1760 o971 | Tel: Canterbury (0227) 52436
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Problem

Where to obtain a low-cost device to use as a linear
output stage for mobile and marine radio under
SSB conditions.

M-OV long-life beam tetrodes. |
A single TT21/22 gives '
100W PEP at 1200V H.T.
and one T'T100 delivers
180W PEP at 850V H.T.

EEVand M-OV
know how.

LAP BO

THE M-Q VALVE CO LTD, Hammersmith, London, England W6 7PE. E
Tel: 01-603 3431. Telex: 234356. Grams: Thermionic London. &S &C
WW—061 FOR FURTHER DETAILS

DC/AC SINEWAVE TRANSVERTORS

(transistorised Invertors/Convertors)

Many world famous car
manufacturers such as FORD,
BRITISH LEYLAND, inclu-
ding ROVER-TRIUMPH,
VAUXHALL, develop their
cars under exact laboratory
conditions. The AC electric
power to drive the precision
instruments and computers
is provided by Valradio Trans-
vertors.

TYPE D12/400S

Input Price &
Type Volts | Cutput 10% VAT
C12/30S 12 115/230v 50Hz 30W Sine Wave| £35.70
R12/250/24R| 12 24 7A DC £75.55
R24/250/50R | 24 50 3A Regulated £97.25

D12/4008 12
D24/5008 24

115/230 400W 50Hz Sine Wave|£ 197.00
115/230500W 50Hz Sine Wave|£197.00

All prices +10% VAT. All 50Hz + ;Hz. Also available 60Hz + LHz
at same price.

For operating frequency and wave form sensitive equipment such
as sound tape recorders, video tape recorders, professional film
cameras, sensitive instruments. etc.

Other models available for inputs of 24, 50, 110 and 220 volts
DC. Square waveform output also available. generally from stock.

Send for informative brochure.

VALRADIO LIMITED
BROWELLS LANE, FELTHAM, MIDDLESEX

TW13 7EN, ENGLAND
TEL: 01-890 4242/4837
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More than 350
different types
to choose

EVR ot 2 F o

Vitality's
__the nhame for
miniature and
sub-miniature
lamps.

If you can’t find the lamp you need
from the 350 different types of Vitality
sub-miniature and miniature lamps just
pick up the phone and ask for the Vitality -
applications service.

Miniature and sub-miniature lamps
are Vitality’s speciality and the range
available is one of the most comprehensive
in Europe.

Write for the Vitality catalogue
for full details on the range and appli-
cation notes, or phone us if you have a
special requirement for conventional or
unusual environments, wherever a light
source is needed for illumination, reference,
indication or warning.

Vitality Ltd

BEETONS WAY, BURY ST EDMUNDS, SUFFOLK.
TELEPHONE: 0284 62411. TELEX: 81295.

Authorised Distributors

Townsend Coates Ltd., Coleman Road, Leicester LES 4LP.
Telephone: 0533 768561.Telex: 34321.

Farnell Electronic Components Ltd., Canal Road,
Leeds LS12 2TU.Telephone: Leeds 636 311.Telex: 55147.
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P jint clearly and detsch
ADVANCE CALCULATORS PROGRAMMABLE ONLY £199! coupas tong thedotead ine
88 POCKET 2 MEMORY, % SQUARE ROOT £99! PROG. .....£199-00
FULL RANGE OF QUADRAPHONIC & STEREO SYSTEMS gfh-ﬂ ------- Egggg NEW
AVAILABLE, ALSO GARRARD TURNTABLES DAfR - LM CAT.
Advanced off-air frequency reference. Phase-locked. with Signal Monitor. A labstandard ......................... £85-00 (D/LOSS ... £44-50 out
Signal source. type 1. Precision frequency reference .. .......... ... ... ... ... ... i £66-00 10SS. K ..... £30-00 SOON
Dsborne source (W.W. Jan 73}, deluxeversion . ........ ... . .. . ... £44-50 :
Kit for construction of an Osborne-based signal source . .......... ... .. .. ... i £30-00 (SQ-DEC.K. .. £8-00 ARE
Full range of items for Quadrophony (full lists sent with all goods supplied) SQ-DEC.B&T. £11-00 You
C8S-SQ Matrix Decoder using MC1312P (see WW. Nov 1973) kit {J-hr.tobuild) .......................... ... .. £8-00 PLL-DEC BAT.  £6-95
CBS-SQ Decoder as above, built and tested production board, fits any set—full instructions supplied ................ £11-00 PLL-DEC. E : ON
Advanced phase-lock-loop Stereo Decoder on board, regulator provision, typically 40dB separation ................. £6-95 PR/LS/ S fﬁ:gs OUR
Stereo Decoder. as above, but in kit form (about 30 mins to build) {uses MC1310P in holder, inc. LED) .............. £6-95 2K/LS/MM“'! £17 go
Superb 20W 8Q Loudspeakers, as used for "P.E. Rondo”, built in white or teak per pair .............. £42-00 + £2-00 carr. 61 m/é“"/"""' 50 LIST?
Easy-to-build Kits for above Loudspeakers, perpair ........... .. ... . ... .. ... .. £35-50 + £2-00 carr. STS ]44/']'7' o fggg SAE
Goldring G101/2 Turntable Chassis, less cartridge ........................ccoiiiieneina.. £22-90 + £1-00 carr. : iyl
Deutsche-Elac STS 144/17 Cartridge, ideal high-quality, low priced unit for Matrixquad .......................... C£790 | prones ... . £4-95 APPRE-
Instrument Cases, attractively featured with black Vinyl-covered steel top and sides, aluminium fronts and backs CaseA ........ £1-45 CIATED
Good Stereo Headsets with volume controls . ............ ... .. . .. . £495 | pcoceB L. £1-95 '

C.oovnnn. £1-70

Case A8” X 5” X 2” nom. £1-45 Case B11” X 6” X 3" nom. £1-95 Case C9” X 5” X 23" £1-70 Fase

BoxNo. .............. Qy .............
Handy little Aluminium Boxes, with lids and screws: Box 1—5%” X 23" X 13" = 42p. Box2—4" X 4" X 13" = 42y, | Box No.........o. ay ............
Box 3—4” X 23" X 13" = 42p.Box4—5}" X 4" X 13" = 47p.Box5—4" X 24" X 2" = 42p.Box6—3" X 2" TOTAL ..o
X 1" = 34p.Box7—7" X 5” X 21" = 66p.Box8—8” X 6” X 3" = 84p.Box 9—6” X 4" X 2" = 64p. +VAT 1A03G0033090389000830004
Babani & Bernards books stocked—lists available. Money enclosed £ ......................
UK ORDERS—AII prices carriage free. Please add 10% VAT. by cheque/P.0./M.0./bank draft.
OVERSEAS ORDERS—Please send to Studio Electronics International at Harlow. No VAT chargeable. Please add ample PLEASE LET US KNOW AFTER 7 DAYS IF
carriage allowance—we credit or refund the excess. YOUR ORDER IS NOT ACKNOWLEDGED.
A FULL TECHNICAL AND AFTER-SALES-SERVICE IS PROVIDED. NAME
AS MANUFACTURERS AND DISTRIBUTORS WE WELCOME TRADE AND EXPORT ENQUIRIES.
COMMUNICATIONS CONSULTANTS . .. INSTRUMENT DESIGNERS . .. FOUR-CHANNEL SOUND SPECIALISTS. ADDRESS

Studio Electronics
0 A CM 18 6SH ESSEX.
Telephorne: Harlow(std0279) 25457 Free/Ta
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Audio Connectors

Broadcast pattern jackfields. jackcords.
plugs and jacks

Quick disconnect microphone connectors
Amphenol (Tuchel) miniature connectors
with coupling nut

Hirschmann Banana plugs and test probes

%71 @d%/z

A NOVEL STEREO FM TUNER

Kits of parts for this tuner are now available from us.
All parts are to the designers’ specification including P.C.

board, filter, 1.Cs, etc. and are of the highest quality. Our XLR compatible in-line attenuators and
confidence of your success is backed by a performance ~ RS
guarantee. Send now for details (S.A.E. please) to: M Low cost slider faders by Ruf

Future Film Developments Ltd.

ICON DESIGN 90 Wardour Street,

33 RESTROP VIEW, PURTON, e London W1V 3LE
WILTS SN5 9DG. 2 01- 437 1892/3
WW—065 FOR FURTHER DETAILS WW—066 FOR FURTHER DETAILS
JES AUDIO INSTRUMENTATION
P I 1 LQ lllustrated the Si453 Audio Oscillator

, SPECIAL FEATURES:

* very low distortion content—Iless than 0-05%

% an output conforming to RIAA recording characteristic
% battery operation for no ripple or hum loop

* square wave output of fast rise tme

£45.00
also available
S$i451 Millivoltmeter $i452 Distortion Measuring Unit
* 20 ranges also with variable control permitting easy reading of * low cost distortion measurement down to 0-01% with comprehensive
relative frequency response £40-00 facilities including L.F. cut switch, etc. £35.00
ALL PRICES PLUS VAT
J.E.SUGDEN & CO. LTD., CARR STREET, CLECKHEATON, YORKS. BD19 5LA. Tel: 09762-2501
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REVOX

REVOX A77 Series REVOX A700 Series

a wide variety of con-

figurations, inc. } track, 3-speeds. Full deck logic. Four inputs.
full track, § track. Tape speeds 1Z ips to Crystal servo control. Tage footage counter.
30 ips. Servo tape tension.

Write for full information. Scotch 207—lowest UK price. IMMEDIATE DELIVERY—ALL MODELS
NOTE NEW ADDRESS-

Industrial Tape Applications
5 Pratt Street,London NW1 OAE. Tel: 01-485 6162 Telex: 21879
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from STARWET

SPECTRUM ANALYSER
MODULE ST858

The STARWET spectrum analy-
ser module ST 858 is the latest
itemtostemfromthe STARWET
design team. The result of
several years work it incorpor-
ates new concepts based on a
different approach to spectrum
analysing. The outcome being
an ultra reliable instrument with
an excellent specification {by
any standards) at a price hither-
to thought impossible forequip-
ment of this calibre and type.

SPECIFICATION: Frequency range 10 MHz to 850 MHz in two calibrated ranges Sensitivity Better than 60 mv for 0-5V per cm Resolution Better
than 25 KHz. Dispersion From less than 1 MHz to 400 MHzvariable Input Via 50ohm BNC connectoron front panel OQutput 1 Coax cable for connection
to Y input on scope Output 2 Coax cable for connection to sync. input on scope Power requirements 240 volts AC 50 Hz 10 watts. {Other voltages and

frequencies available as required) Size Width 1 1in (28cm.) Height 4-375in. (1 1.2cm.) Depth 8:5in. (2 1.6¢cm.) Nett weight 7.5 Ibs { 3-4 Kg) Gross weight
10Ibs {4.5Kg.)

For further details contact the sole distributors of STARWET equipment:

CHIL TMEAD | 70

7-9 ARTHUR ROAD, READING, BERKS (rear Tech College) Tel. Reading 582605
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Ideal for installation, maintenance and

the laboratory, the T1007 measures supply voltages from 200

volts to 260 volts AC and frequencies from 35Hz to 65Hz.

An electomechanical counter records the incidence of

interference pulses occurring above threshold levels selectable

from 10 volts to 200 volts. Provision is made for the

connection of a recorder for external monitoring. A 100 volt to

130 volt AC range model, and 350Hz to 450Hz models are also

available.

Price (50Hz) £79.00 ea
(400Hz) £86.00 ea

(Plus VAT)

COLE ELECTRONICS LTD
BRUCE GROVE
WICKFORD. ESSEX SS12 8BT

tel: WICKFORD {037-44) 5141/4

¥
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the World g
tiltover toner in the

Look far the name

STRUMVIECH

Strumech Engineering Co Lid
Side. Br h all, Stafts
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ENGINEERS

YRE

YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you want promotion, a better job, The B.I.LE.T. guide to success should be
higher pay? **New Opportunities’’ shows read by every ambitious engineer.

you how to get them through a low-cost Send for this helpful 76 page FREE book
B.L.LE.T. home study course. There are no now. No obligation and nobody will call
books to buy and you can pay-as-you- on you. It could be the best thing you
learn. ever did.

4 EEEECUT OUT THIS COUPON 1 Il NN NN
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subfect of interest. Post to the address below.

This 76 page
FREE book
shows how!

—_—

C. & G. L.i. Radio

BIET—Technatron Electrical a TV Servicing Cert. O
Practical Radio & Post Master General

I Electronics (Technatron} O 1st & 2nd class Certs. O l
Electronic Engineering O C.&G. Electrical
Television Maintenance & Servicing O Engineering Practise 0O
General Radio & TV Engineering O C.&G. L.l Installations
Radio Servicing. Maintenance and Wiring O

I and Repairs [0 General Electrical Engineering a l
City & Guilds Radio, Society of Engineers

l TV Electronics Mechanics O (Electrical Eng.) O
Radio Amateurs O Electrical Installations and Wiring O I
Practical TV O C. & G. Electrical

I Colour Television u] Technicians (Primary) O I
Computer Electronics O C. & G. Telecommunications O

I ToB.LET. swwos Aldermaston Court, Reading RG7 4PF QK [ swwoa I

I NAME (Block Capitais Please) I
ADDRESS
Other subjects Age I
Accredited by C.A.C.C. Member of A.8.C.C.

PROFESSIONAL RECORDERS

for broadcasting and studio use.

Our range includes console, transportable and rack
mounting machines.

Mono-stereo §", 4 track 1", 4 track 1" slow speed radio
station loggers all to IBA requirements.

BIAS ELECTRONICS LTD. 01-540 8808
572 Kingston Road, London SW20 8DR
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ITA-TEAC
ITA 10-4

MODULAR MIXER

TEAC 4-CHANNEL
INDUSTRIAL RECORDER

The complete
mobile record-

ing studio. 4
Four totally

independent
channels. Sel
sync on all channels. )
Mixing facilities. 63dB signal to noise
ratio. Wide flat band-width.

soie suprier: NOTE NEW ADDRESS -

Industrial Tape Applications
5 Pratt Street,London NW1 OAE. Tel: 01-485 6162 Telex: 21879
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Ten inputs. Four output grcups. Four limiters.
Base. mid, treble EQ. Balanced inputs. Modular
construction. Headphone monitoring.

IMMEDIATE DELIVERY.
£690 4+ VAT

oy

) » ANTENNAS AND RADIO MASTS

/

S TRANSMISSION LINES AND ANTENNA ROTATORS

Manufacturers & Suppliers of—

Antenna Systems.
From centre fed dipoles.
Vertical radiators,

radio masts including
telescopic & tiltover,
transportable, permanent
tubular masts.
Lattice masts.
Telescopic tiltover
towers.
Transmission line
equipment.

Coaxial cable.
Coaxial connectors.

Low cost.

6.2 to 30 Mhz.

Size only 40’ by 48'.
Weight only 300 Ibs.

\j SMC/MLP.

One of our range the log periodic of reduced size,
Suppliers to— making it suitable for roof mounting for commercial
Government Ministries, and embassy applications or with larger masts
Crown Agents, principal for field application.

manufacturers of . This design eliminates the need for overhead boom
telecommunications equip-

ment, local governments, bracmg. T‘hlS aptenna gives the advantage of {arge
overseas governments and log periodics without the high cost and excessive

administrations. size as well as weight.
When replying please refer to this advertisement and indicate nature of enquiry.

SOUTH MIDLAND CONSTRUCTION LTD

S. M. House, Osborne Road, Totton, Hants. Telephone Totton 2785/4930 Cable Aerial Southampton
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BRITAIN’S FASTEST SERVICE!

component specialists for the discerning amateur and professional

MC 1310P I.C. £2.80
FM STEREO DEMODULATOR
REQUIRES NO COILS!
PRICE INCLUDES DATA

RED L.E.D’s
NEW LOW PRICES

TIL209 30p
HP 5082 29p

SOLDERING IRONS

A new range by "ANTEX".
Soldering irons of the highest technical standard. low current
leakage. rapid heating. high efficiency.

SK2 Soldering kit including 240v 15w Iron £3-20 each

TR1 DIAC

20p
SUITABLE FOR
USE WITH 40669

MLX12 12 volt portable 25w lron for car or boat.

15ft. lead. In protective wallet. £2-50 each

40669 TRIAC £1.-00
400 PIV 8 AMPS PLASTIC
3 PAGE DATA 15p

X25/220 General purpose 240v 25 watt Iron. £1.95 each

X50/TC Temperature controlled Iron. Sensitive SCR
controlled temperature sensing. Bit is con-

trolled to within 2° C of the set temperature.
For 240v mains operation. £5.95 each OP. AMP I.C. PIN SOCKETS
741/8 DIL NOW RECOGNISED AS THE
Order as ‘“Soldering Irons’’ + Part No. STANDARD I.C. MOUNTING

NEW LOW PRICE
' 34p

1000 PIN SOCKETS £7-00
100 PIN SOCKETS £1.00

SPARE BITS

Type No. Ssize Suits Plating Price

2 SK2 Nickel 32p TEST CLIP

3 o SK2 Nickel 32p LOGIC CHECKER

4 s SK2 Nickel 32p FORDILI.C.s
50 & X25 iron a4p FAST & EFFECTIVE METHOD OF 14 & 16 PINS.
51 +” and Iron 44p CHECKING DIGITALDILI.C.s ALSO USEFUL
52 i MLX12 Iron 44p INCIRCUIT. INSTANTL.E.D. DISPLAY. AS REMOVAL
Order as Type No. + Spare Bits FULL INSTRUCTIONS £25.85 TOOL £1-95

ARMILL  sPeciALISE IN EDUCATIONAL
AND GOVERNMENT ORDERS
—See catalogue for further details.

ARROLL SERVICE PLUS /

10% DISCOUNT OVER £4. NO POSTAGE /
AND PACKING. TOP QUALITY PRO- /
DUCTS ALWAYS BY RETURN /
COMPREHENSIVE CAT._) /

SUPERHET SYSTEM I.C.

CA 3123E £1.80
WITH RF AMP. IF AMP. MIXER OSC.
GC DET. OR VOLTAGE REGULATOR

IDEALFOR CAR RADIO APPLICATIONS

DATA AND CIRCUIT 15p

SEVEN WATT AUDIO I.C.
TBA 8108 £1.68

FEATURING THERMAL PROTECTION

IDEAL FOR CAR RADIOAPPLICATIONS

SHORT FORM DATA AND CIRCUITS
15p

TIMER I.C.
NESss5v  18p

SHORTFORM DATA & CIRCUITS 15p

HRSOLL G
ELEGTRDMGS 110,
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VHF 5 TRANSISTOR I.C.

CA 3046 70p
DC TO 120MHz ARRAY 3 PAGE DATA
15p

Important Notice "‘All prices are /
exclusive of V.A.T Pleaseadd 10%V.A.T. /
to the final total of your order after /
deducting any discount which may /
be due.”

Vv AT. No. 246 0626 72

*kUse economical 35mm film.
>k Pulse operationup to 4f.p.s.

>kOptional large capacity

OSCi“OSC()pe film magazines.

skClockwork orelectrical

cameras | operation.

More complete details avaitable on request from:

Telford PRODUCTS LTD.

WADSWORTH ROAD PERIVALE GREENFORD MIDDX. ENGLAND Telephone:01-998 1011 Telex:935524

m AMEMBER COMPANY OF BENTIMA INDUSTRIES LIMITED
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for Aerials

The photo above shows the newly
designed motor tunable HF mobile
Aerial LTA 10 and this will be on
demonstration at the Communications
‘74 show, along with the other

fine Bantex aerials.

Come and see us at Stand No. 84.

Bantex Ltd

ABBEY ROAD, PARK ROYAL, LONDON NW10
01-965 0941 Telex 82310
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TPA SERIES -

integrated circuit
power amplifier
-

TPA 50 - D Specification
100 watts rms into 4 ohms
65 watts rms into 15 ohms

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

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

Input sensitivity OdBm

Noise -100dB

Rise time 2 u seconds

Price £59 plus V.AT.

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

H||H ELECTRONIC

CAMBRIDGE ROAD, MILTON, CAMBS
TELEPHONE CAMBRIDGE 65945/6/7
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Power Output

Freq Response

a45

JVCUNCR

video cassette recorder/player

Two outstanding models: —
CR-6000E %' U-type video cassette racorder/player
CP-5000E %' U-type video cassette player

For further details telephone or write today to:—
Video Systems Division, Bell & Howell A-V Ltd., Freepost,.
Wembley, Middx. HAD 1BR {no stamp required).Tel:01-902 8812

[F BeLLsHOWELL
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Are you an
inventor?

v
Newnes-Butterworths, the
technical publishers, invite
you to enter for —

THE NEWNES-
BUTTERWORTHS PRIZE

® \Worth £250

® Awarded for the”'most
novel application of an
electronic device”.

® Judged by a distinguished
panel of experts.

Entry forms should be available at your
local bookseller, but in case of difficulty
please contact the publisher direct.

h Newnes-Butterworths

The big name in technical publishing
Borough Green, Sevenoaks, Kent TN15 8PH

WW-—080 FOE FURTHER DETAILS
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The above kit comprises:

Ready-drilled case and metal-
work, cables, coil connectors
silicon grease, printed circuit
board. All 5-year guaranteed
components, and full instructions
to make this fascinating, very
efficient  capacitive discharge
system in either positive earth
or negative earth forms.

A SPARK OF =
GENIUS

B,

THE SPARKRITE
MK 2 ELECTRONIC
IGNITION KIT

WHEN COMPLETE
THE SYSTEM CAN BE
FITTED IN ONLY
15 MINUTES TO GIVE:

instant all-weather starting. up
to 20% fuel saving, longer battery
life, higher top speed. faster
acceleration, spark plugs last
about 5 times longer. misfire
due to contact breaker bounce
electronically eliminated. purer
exhaust emission resulting in
less air pollution. contact breaker
burn eliminated. {Suitable for
petrol engined cars up to 8
cylinders.}

PRICE ONLY £11-62
Ready built £14.85
{state + or — earth)

We can supply a Sparkrite
ignition (ready-built) to fit all

petrol engined vehicles (boats.

motor cycles. etc.} with coil and
contact breaker ignition, Prices
on application.

ORDER
NOW FROM: S brachire

I.C.E. ELECTRONIC SYSTEMS
114 Park Farm Road, Birmingham, B43 7QH
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So you think you know
what hi-fi really sounds like

You know that the room in which you play your Hi-Fiequipment
affects the sound reproduction. But have you given the same
thought to your speakers? The quality of most speaker enclosures
is one step up from orange boxes., and the sound is probably
delivered by two or three mass-produced drive units. Which means
that you get an arbitrary. non-directed, mass produced sound.

There is, however. a speaker unit with a difference.

For more than thirty years. one of the most respected names in
the Hi-Fi world has been developing and perfecting a speaker
work of art. His name is Chave. He brings together a speaker
enclosure that is a masterpiece of handcraftsmanship with drive
units that provide optimum efficiency over the entire audio
frequency range.

The Lowther speaker cabinets are hand-built, pressure driven,
folded exponential horns-—a fundamental design dating back
thousands of years. This ensures a free and spacious reproduction
of the lower sound frequencies.

Built into these horn enclosures is the world’s most sophisticated
transducer magnetic system, ensuring that every part of a complex
sound wave created by an instrument or human voice is clearly
audible when electro-acoustically reproduced.

This is truly a speaker for the Hi-Fi intellectual. Because the
entire unit is hand-made, of course, quantity is limited. We invite
the most demanding audiophil to visit our workshops and test the
speakers on our own equipment. We’re sure you will agree that the
Lowther Folded Horn speaker unit provides the finest sound repro-

duction possible today.
LSL PRICE

We make these speakers

in two price levels. £48 +
VAT each if youdon't mind

PER SPEAKER + 10% VAT
(cabinet only—£22)

an wunnoticeable cabinet
defect or £76 when perfect.
Loudspeakers Limited
Cheque with order, please, or write/telephone for further deails.
Loudspeakers Ltd., Brookroyd Mills, Bradford Road, Batley, Yorks.
= Tel: Batley 473646.
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Phoenix

Electronics
(Portsmouth) Ltd.

139-141 Havant Road,
Drayton, Portsmouth, Hants PO6 2AA

Full member of AFDEC—the industry’s association of
franchised electronic component distributors.

Our prices include VAT at the current rate—and carriage
on all goods is free.

Send for our catalogue and price list—we’ll mail that to

THIS MONTH'S BARGAIN OFFER—

you free, too.
Professional soldering kit. 25w iron,
spare tips, tool and solder, together
with 10 X BC208. 2 X WO2 bridges,
O and 2 X PP3055 Plastic Power
transistors.

BARGAIN PACK PEP2—£4.30

Marksman
iron kit

Please send your catalogue—free!

NaMe i

All components are beautifully encapsulated
in unbreakable transparent plastic blocks.
Perfect connections are made WITHOUT
SOLDERING, SCREWING OR WIRING.

INCREDIBLE VALUE. Build, dismantle and
rebuild projects any number of times and
invent your oun experiments too.

COMPLETELY SAFE,instructive and FUN -~ all
kits operate from 9v. battery only.

VALUABLE MANUALS included with every kit.
Kit 2A-30 projects £10.45

Kit 3A-100 projects£20.45
Re 2A plus electronic

birds,cats,sirens,organs,
metronome,guns,light and

3ADX-105 projects £25.25
As 3A plus solar cell
experiments and complete
sophisticated control

4ADX-150 pro jects £33.95
As 3ADX plus Relay and
Meter experiments: ion
concentration-,volume-,
output-,field intensity-,
volt-,resistance meters,
ammeter,illuminometer,etc.

Cheque/P.0.(or 6p. for literature) to:

Satisfaction guaranteed.
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1. (01-.278 4579]
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PRACTICAL PAPERBACKS |
FROM

FOULSHAM-TAB

125 Typical Electronic Circuits
Analysed and Repaired £1.45
by Art Margolis

Understanding and using the
Oscilloscope £1.70
by Clayton Hallmark

Pictorial Guide to Colour TV
Circuit Troubles
by Forest Belt

£1.60

How to Repair Small Petrol
Engines
by Paul Dempsey

£1.75

Troubleshooting Solid State
Amplifiers
by Ben Gaddis

Fun with Electricity
by Tom Kennedy Jnr.

£1.60

£1.30

Transistors—How to Test—
How to Build £1.20
by Tab Editorial

How to Fix Radios and
Printed Circuits
by Leonard C. Lane

£1.60

Handbook of Magnetic
Recording
by Finn Jorgensen

£1.45

Landsailing from RC Models
to Big Ones £1.45
by George Sipposs

Small Appliance Repair
Guide
by Lemons & Montgomery

Basic Colour TV Course
by Stan Prentiss

Electronics Hobbyist IC
Project Handbook
by Robert M. Brown

Radio Communication
Transreceiver Servicing
by Burns & Sands

99 Ways to Use the
Oscilloscope
by Albert Saunders

On the Colour TV Service
Bench
by Jay Shane

Basic Radio Course
by JohnT. Frye

How to Repair Home and
Car Air Conditioners
by Lemons & Price

Complete Mini Bike
Handbook
by Paul Dempsey

£1.50

£2.20

£1.45

£1.45

£1.45

£1.50

£1.45

£1.85
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DAVENPORT

we

LAYOUT OF
SPEAKER UNITS

Twelve 8" x
and one 12"

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH. BUCKS.

PUBLIC ADDRESS

5" eliiptical
twin cone

CABINET HEIGHT 66"

A BROCHURE GIVING FULL SPECIFICATION,
SOUND PRESSURE LEVELS, FREQUENCY RESPONSE GRAPHS AND
POLAR DIAGRAMS. AVAILABLE FROM THE MANUFACTURERS.

S. B. DAVENPORT LTD.

ELLES RD., FARNBOROUGH, HAMPSHIRE, ENGLAND
TELEPHONE FARNBOROUGH (HANTS) 514551

FULLRANGE
LINE SOURCE

SPEAKERS

LAYOUT OF
SPEAKER UNITS

Eight 8" x 5" elliptical
and one 10" " twin cone

CABINET HEIGHT 48"

INCLUDING SPECIFIC
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OF

19 Mulberry Walk, London SW3 6D2
Tel: 01-352 1897
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Bi
Potential

Small price

£115

That's the new D61 from small you'll discover when
Telequipment. placing it on the busiest

B Simple Controls gf ?chhf_s' 58 o
B Dual Trace ut don timagine tha

B 10mV Sensitivity at performance has been pre-
10MHz cluded by its size, or the

B Automatic Triggering fact that 1t costs only £115.
B X-Y Displays On the contrary, this little
B TV Frame and Line fellow features several facilit es

W Bright 8x 10cm Display '00ked for on heftier,
B Easy to Carry higher-cost oscilloscopes.

Developed for use in the Write or telephone now for
field or on the bench,and it’s full specification (you won't
small in size too —just how  be disappointed).

Tektronix U.K. Ltd.,
| Beaverton House,
P.O.Box 69, Harpenden, Herts.
Tel: Harpenden 63141
Telex: 25559
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EMI Colorline is now
available with two new
comﬁetitively-priced long-
reach trunk amplifiers for
systems with trunk routes
up to 35.5 km. The RE984
Amplifier (40-270MHz) is
designed for systems
requiring a large number of
units in cascade. The RE993
Long-reach Low Frequency
Amplifier (30-120 z) is
for Supertrunk lines, and
operates on a limited band-

width to achieve even longer
reach. Automatic gain (ALSC)

S

| Colorline CableTV

has even longerreach

e g ot

e

#

R e

versions of both amplifiers
are also available. Another
new device is the EMI outlet
plate (complying with the
recommendations of

[EC 169-2) for Colorline or
other cable television
systems.

Colorline is a multi-
channel push-pull system
with high channel capacity,
low distortion and high
cascadeability, and is
supported by unrivalled
experience of European
cable TV requirements.

[EX10| EMI Sound & Vision

Telecommunications Division, EMI Sound & Vision Equipment Limited.
252, Blyth Road Hayes, Middlesex.

Telephone: 01-573 3888 Telex: 25145

A member of the EMI Group of Companies.

Internatlonal leaders in music, electronics and leisure
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Pocket numeracy

The pocket electronic calculator is another case of a technology that has found its
market. The availability of c.m.o.s. integrated circuits with their low power consumption
and low supply voltage has made possible an instrument of about the same size as a
cigarette-case at a price within the reach of private individuals. In one sense the product
was forced on the general public, because it was one of those things by which the
American semiconductor manufacturers created a new market for their devices after
the cutback in spending on the Vietnam war and the space programme. On the other
hand, the public seems to have been very willing to buy the product. What we don’t
yet know is the motivation behind the buying. Does the pocket calculator fill a real need
that has existed for 2,000 years or more? Or is it being bought mainly as a new toy,
or as a status symbol for impressing one’s friends or colleagues, to be discarded when
the novelty has worn off? Whatever the answer, the manufacturers‘are not worried as
long as the buying continues.

One of the problems that this new tool brings with it is its effect on our mental
powers. If it results in mental arithmetic being largely abandoned will our ability to
manipulate numbers atrophy, putting us even more at the mercy of the machine? For
example, a school-child equipped with a pocket calculator does not need to learn multi-
plication tables. This could mean a relief from time-consuming drudgery or it could
mean a loss of an elementary and therefore important faculty in the handling and under-
standing of numbers. When we do mental arithmetic, perhaps with the aid of pencil
and paper, we are constantly aware of our fallibility—as an animal is constantly on the
alert for dangers that threaten it—and we therefore check and re-check what we have
done. When we use a calculator, an error—perhaps caused by incorrect key operation
or an electrical fault—could go undetected. But to set against this dependence on the
machine the advantages it may bring for mental development seem greater. One school
science master we know considers that because a pupil with a calculator can handle
numerical data at a vastly greater rate than normal his intuitive feel for numbers will
be tremendously enhanced. The same way well apply to other users. If this is so, the
pocket calculator could be an important step on the road to universal numeracy—the
lack of which has been so often deplored by people concerned with science and
engineering education.

In the end probably a compromise will be found between usage of the brain and
usage of the machine for arithmetic. It should be possible to achieve a balance between
the alleviation of mental drudgery and the cultivation of a good understanding of
numbers and ability to manipulate them. As with many other products of advanced
technology placed suddenly in our hands, we must learn to use this new instrument
wisely.
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Colour-sound system design

Providing coloured illumination as functions of sound frequency and

intensity

by J. R. Penketh, B.Sc., M.I.E.E.

Highbury Technical College, Portsmouth

The compact system to be described for construction provides coloured illumination of a reflecting
or opalescent surface, the brightness and colour being functions of the frequency and amplitude
of an audio input. The circuitry is based on the 741 op-amp and its dual version the 747. Triacs
control the mean lamp power which is a maximum of approximately 2kW for each of three

channels.

The sound intensity and light intensity
correlation of a colour-sound system is
based on the premise that related simul-
taneous sensory activity of ear and eye
will produce a reaction to which most
people will be sympathetic. The relation-
ship between pitch and colour (that is
between the frequencies of sound and light)
is not at all critical, probably because of
the very different responses of the brain
to these phenomena—few people, except
possibly physicists, consciously relate
colour to frequency.

Other systems are possible. For example,
a sound intensity/colour correlation may
be sought, coupled with a pitch/light
intensity correlation. Whilst the author is
not aware of any published work in this
field, it is likely that aesthetic apprecia-
tion of such a system would require a
considerable training programme. This
would necessarily severely restrict the
enjoyment of an untrained majority of
observers.

A gate pulsing arrangement is used
for each controlling triac which relates
the firing angle to the instantaneous peak
output voltage from the appropriate
filter. In this way the conduction angle is
closely proportional to the sound intensity,
resulting in a good correlation between
brightness and sound intensity. Tungsten
filament lamps form the light sources.
Fluorescent tubes could be used as an
alternative.

Design philosophy

A block diagram of the colour-sound
system and the waveforms at the various
points in the system are shown in Figs.
1 and 2.

The incoming mains voltage (V) is
squared (V) and integrated to provide a
linear time varying voltage (V) in each
half cycle. This is compared with the peak
rectified filter output voltage (V) to
advance or retard the triac firing angle
a in sympathy with the amplitude of the
audio input to the filter. Voltage V, is
arranged to increase towards zero from

+ 10V for control during the positive
mains half cycle and from — 10V during
the negative mains half cycle. The output
from the level detector (V) is arranged to
rest at zero volts when

(—12+Vy<Vy<(12-V,) (1)
to be + 10V when
Vy>(12-V,) )

and to be — 10V when

The positive and negative edges occurring
at the times set by the above relation-
ships (2) and (3) initiate narrow pulses
(V¢) which fire the triac appropriately.

Three channels are used to cover the
frequency ranges below.

Bass: 30Hz-125Hz
Mid: 125Hz—500Hz
Treble: 500Hz—2000Hz

These frequency ranges cover adequately
the range of fundamental frequencies in
music. The rest of the audio spectrum
above 2000Hz carries principally har-

Vy< (=124 V) 3) monic information for aural identification
/ Y V2 s

‘mains /

input /

O—a squarer &= Integrator

/\/4 L J /V5
= - / o | level P gate

g}—b— attenuator = tilter *drectitier e tector pulsing

audio

slw

(6

~
other channels

Fig. 1. Block diagram of one channel of
the colour-sound system. See Fig. 2 for the
waveforms marked at V, V,, etc.

Fig. 2. Waveforms at the points indicated
(V) in Fig. 1. See text for full explanation.
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of particular instruments. The lower limit
of the bass range is judged to be a
reasonable compromise between adequate
bass instrument coverage and the exclu-
sion of mechanically originated signals
such as turntable rumble. Harmonics from
the bass and middle range tones of
instruments cannot be excluded from the
filter if they lie within the pass band.
Subjective tests with various types of
music indicate, however, that no serious
problems arise from these harmonics.

Circuit description

The circuit diagram is shown in Fig. 3.

The filters are low pass/high pass
combinations based on the voltage con-
trolled source (v.c.v.s) circuit. The
requirement for this application is to
have no pronounced peaks in the response
curves of either the low or the high pass
sections (see Appendix).

The filter output rectifier is of conven-
tional design and provides two sym-
metrical  outputs. Under no-signal
conditions the outputs settle to potentials
+ V5, close to + 10V, determined by R,
R and R ;. Voltage V, sets a minimum
conduction angle for the triac and so
provides a minimum brightness facility.
This is desirable to ensure that lamps re-
spond visibly to small input signals. Trim-
ming is provided by R, which controls the
slope of the integrator output. Alterna-
tively R,, may be made a preset resistor,
but integrator slope control has the
advantage of taking up the tolerance in
the feedback capacitor. Resistors R,; and
R, are included to limit the maximum
output current from the amplifier to a
safe value. Time constants C,R,s; and
CgR ¢ are chosen as a compromise between
reasonable smoothing of the lowest audio

frequency and rapid decay so that musical
transients are tolerably handled.

An amplifier with a non-linear feedback
loop comprising zener diodes D,, and
D, squares the transformed mains wave-
form. The zero-resetting integrator time
constant C,{R,s + R,,) is calculated from

0
Vs =(/CiRy) [ Vade

where V; is the integrator output, V, the
input square wave, and Ry = (R,s + R,,).
With + 12V supplies, a 741 amplifier has a
useful output voltage range of +11V.
Hence, V; = 11V at t = 10ms. Therefore

11 = V/C R, X 10 X 1073
C,R: =091 X 1073 x V,,

But ¥V, = 10V so C;;R; = 9-1ms, and
C,,is made O-1pF and R 91kQ.

Resistor R is conveniently formed by a
series combination of 68kQ and a preset
50kQ. Transistor Tr, or Tr, is pulsed
momentarily at the end of the mains half
cycle to discharge C, rapidly through R,
Which transistor is pulsed depends on the
direction of the square wave edge and it
is arranged that the transistor with the
appropriate collector polarity at this time
turns on. The emitters are at earth poten-
tial because of the virtual earth property
of the amplifier.

Resistor R,, limits the capacitor dis-
charge current to a safe value for Tr, and
Tr, but still provides a very short dis-
charge time constant.

Diodes D,, and D,, prevent spurious
reverse bias effects of Tr, and 77, affecting
the integration.

Transistors 7r, and Tr, must conduct
for long enough to fully discharge C,,
but for a short time compared with the

see Fig.5 Dy Di2
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mains half cycle duration of 10ms.

Assuming Rg,; = O for Tr, and Tr,,
C,; will discharge in approximately
SC ;R4 secs. Inserting values yields a
discharge time of

f=5x0.1X 330 X 10-5 = 165 ps.

Allowing 200ps for safety, C,, can be
estimated from a knowledge of the base-
emitter resistance R, of Tr, and Tr, The
calculation will be approximate because
of the non-linear nature of R, and the
natural spread of this parameter between
transistors. Resistors R, limit the peak
base current.

Assuming R, = 3k and a base turn-on
voltage of 0.7V, then the turn-offpotentialis
(4/3) X 0.7 = 1V. Therefore

1 = ¥V, exp (—t/C,,;R) where

R = R, + R, and the applied square-
wave amplitude, V, is 10V. Then,

C,,=t/R log 10=22nF.

A standard 22nF capacitor suffices for
C,,. Care must be taken not to make C,,
too large since it prolongs transistor con-
duction and impairs the integration wave-
form.

The two outputs from the rectifier are
compared with the integrator output using
the differential input facility of the 741
amplifier.

For amplifier 3, diode D holds the out-
put (V5) at + 10V unless the integrator
output (¥, voltage is greater than the
appropriate (positive) filter rectifier output
7).

When V; > V, V, falls to a value
V, — V, where V, is the zener voltage of
D

A similar result but inverted is obtained

lamp

Fig. 3. Complete circuit of the colour-sound
system. A voltage stabilizer for the mains
power supply from T, is shown in Fig. 5.




112

from amplifier 4 when the negative rectifier
output falls below V,, in the negative half
cycle.

Resistors R 3 and R |, provide the zener
current and should not be large. A value of
1k is satisfactory.

The networks Cy, Ry, Dy and Cq, R,
D, provide short negative and positive
pulses respectively generated from the
leading edges of the level detector out-
puts. These are summed and squared by
amplifier 5 which provides gating pulses
to the triac.

Transformer coupling to the triac (T, in
Fig. 3 and T, in Fig. 8) is used to provide
isolation of the control circuitry from the
mains.

It is useful to have a separate manual
gain control for each channel. Since the
audio input comes from a low-impedance
(i.e., loudspeaker terminals) a simple
network such as that in Fig. 4 gives excel-
lent results.

The current demand per channel is
approximately 20mA. A regulated power
supply based on zener diode stabilization
of the base of a transistor is shown in
Fig. 5.

It is desirable when using linear i.cs to
decouple the supply rails close to the
amplifier. Capacitors C, of value 0.1pF
are used for this as shown and are placed
close to the filter amplifier in each channel,
and close to the integrator.

Triac circuitry and layout

Triacs are constructed usually with the
A, anode in contact with the heat sink. To
simplify the mounting of the three triacs
a single heat sink is used and all anodes
are thus in contact. The lamps are placed
in the A, anode leads and the gating trans-
former secondaries connected between
gate and A, anode. The electrical arrange-
ment appears in Fig. 6.

The main system (filter channels,
resetting integrator and power supply)
are conveniently laid out on a single
0.1in pitch stripboard. The prototype main
system used single 741 amplifiers and was
laid out as in Fig. 7. The input attenuator,
triacs, mains transformer, input and output
sockets are mounted separately to suit the
installation. The prototype used the layout
in Fig. 8.

Lamps and displays

The triacs specified are capable of handling
up to 8A r.m.s. which corresponds to
approximately 2kW per channel. Filament
lamps of this order of power tend to have
long thermal time constants and do not
follow a sound intensity pattern as well
as do lamps of lower power. Very satis-
factory results are obtained with filament
lamps up to 150W. Three of these are con-
sidered adequate for a domestic installa-
tion (i.e., one per channel). For larger
installations in dance halls, discos and
exhibitions, banks of 150W lamps are
recommended.

The author has found it more satisfac-
tory to use a reflecting surface than a
transmitting opalescent medium for dis-
play since attention tends to be drawn
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Components

Resistors—?

1 100 {in 1W 11,12 10k
2,34 1klin{W 13,14 470
5 12klowrange 15,16 22k

3.3kmidrange 17 150k
820highrange 18,19 1k

6 12klowrange 20,21 2.2k
33kmidrange 22,23 10k
820 highrange 24 471w

1.8 10k 25 6.8k

9 56k lowrange 26 50k lin preset
12k midrange 27 68k
3.3khighrange 28,29 1k

10 56klowrange 30 330
12kmidrange 31,32 560
3.3k highrange 33 . 100k

Allresistors W 5% unless stated otherwise.

\

Transistors—/r

1 BC108 3 AC176

2 25303 4 AC128

Triacs

AlIMACT1

Opamps

Al 741 8-pind.i.l.

Sockets—SK

1,23 2-pin250V5A 4 jack

Transformers—7

1 Radiospares 12V miniature

2,3.4 primary 300mH and <5Qturns ratio
3:1.

Insulation to withstand 1000V flash
test between prim. and sec.

Capacitors—_ 2"”'95550"7 ,
1234 01p+20% 12 0y +20% 805‘)2’00\,
56,7.8 10p/25V 13,141000p/25V l‘ 0'2 ‘:‘ wrati
910 01 +20% x 01y +10% ‘s e i
1 220 + 20% up to full load curren
) Heatsinks, switch, striphoard
Diodes—0 Triac sinks—aluminium
1-5 0A200 11,12 BZY88-C9V1 150mm X 40mm X 16sw.g.
6 BZv88-C3V1 13,14 0A200 TrsTr,sinks—aluminium
7 0A200 15,16 0A210 80mm X 40mm X 16s.w.g.
| 8 BZY88-C9V1 17,18 BZY95-C12  Switch—250V,5A
9,10 0A200 Stripboard—0.1in pitch 34-way
\_ J
to squarer
- =1
Ioudspeoker :
!
|
Oo— 71; ]
Cx|
T
1o filters ,L |
Fig. 4. Input attenuator which can provide ' I
separate manual gain control for each i
channel. i
]
I
-=J

Fig. 6. Lamp and triac circuitry. Mounting
the three triacs is simplified by using a
single heat sink.

Tra
Fig. 5. Regulated power supply based on
the zener diode stabilization at the base of
a transistor.

TC1
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from
attenvator

AMPLIFIER PIN CONNECTIONS

05 null {not used)
06 output

O7 positive supply
08 no connection

null (not used) ©1
inverting input O2
non-inverting input O3
negative supply O4

Fig. 7. Layout of one filter channel (top),
“resetting integrator and power supply
Jfrom the component side. Strips 1-11
(top) are continuous to 35 (not shown)

to facilitate the remaining two

channels. These strips (1-35) are

continuous with the lower diagram.

* 12V from T, secondary in phase with

line (mains) input.

to the brightest parts of a transmitting
system, namely the lamp filaments. A
simple but effective display for domestic
purposes consists of three lamps mounted
separately in ventilated boxes with gelatine
colour filters on the fronts and aluminium
foil reflectors behind the bulbs. Set abouta
yard apart and tilted upwards to illuminate
a white or cream wall some pleasing
results are obtained.

The rapid switching of triacs every half
cycle gives rise to a wide spectrum of
harmonics in the mains current wave-
form. These must be properly filtered to
prevent interference with television recep-
tion. Present practice with lamp dimming
circuits is to employ an r.f. choke/
capacitor arrangement as shown in Fig. 6.

Appendix
Filter design

The v.c.vs. (Fig. 9) is chosen for this
application because of its very high input
impedance and low output impedance,
and its tolerance of variations in com-
ponent values.

Moreover, the parameter H, (See below)
in the filter transfer function is a free
parameter equal to the v.c.v.s. gain con-
stant K. This makes mid-band gain simple

,;,j
ok lO
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Fig. 8. Layout in the prototype.

Fig. 9. Configuration of the voltage-
controlled voltage source circuit.
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Fig. 10. Response curves for various values of a=1/Q.
The equivalent high pass case is given by w,/w.

to control for the cascaded sections.
The design equations are:

V,/Vi=K=1+ R,/R,
H,=K
Low pass section:
« I +4(H, 17))
2woc(l +\/ p

Rs = lwy?R,C?

Ry =

High pass section:

« 178(1(7—1))
Ry = 1
° 40)0C( +\/ «?

Rio = ljw,®RyC? where a = 1/Q

and w, is the undamped natural frequency
of the two-pole filter.

The curves of Fig. 10 show the general-
ized responses for various values of K.
From this it is clear that a=1 provides
the type of response suitable for the
present application.

The input voltage will be that appearing
across the terminals of a loudspeaker.
Adopting a nominal 2V r.m.s. for full
brightness the overall mid-band gain of the
filter should be, by assigning the same
value K to each section and assuming a
peak output of 11V from amplifier 2,

K* = 11/2/2 = 389.

This leads to a nominal K value per sec-
tion of 2. Inserting these results in the
above formulae gives:

low pass: R, = l/w,Cand R, = R,
high pass: R, = 1/w,Cand R, = R,.

The procedure is now to choose C for
convenience and calculate R, and R,
Resistors R, and R, are chosen for a K
value of 2 and for minimal output loading
of the amplifiers. .

The design of these sections has been
such as to ensure overlap of responses
between the three bands. Some frequen-
cies, therefore, will excite responses from
two adjacent lamps. Additive or subtrac-

tive combinations of colours can be so
produced to the requirements of a par-
ticular installation. Should wider band
separation or different bandwidths be
required for a particular application it is a
simple matter to apply the above for-
mulae. Only four resistors per channel
need be altered to tailor responses to suit
these requirements provided the O.1pF
filter capacitor value is unchanged.

AES Convention—
Copenhagen

Copenhagen’s Scandinavia Hotel was the site of
the 1974 European Section Convention of the
American Audio Engineering Society held from
March 23rd to 30th. The choice of Copenhagen
this year was particularly apt as the work of
Valdemar Poulsen “the father of magnetic
recording”, P. O. Pedersen, Holger Lauridsen
and other Danish engineers, has given Denmark
a surprisingly large contribution to the
history of audio technology development.

Seventy-nine papers in 12 sub-groups were
presented to members (compared with fewer
than 50 at the 1973 Convention in Rotterdam).
The papers covered subjects ranging from
“Acoustics and Psychoacoustics” through
“Design Considerations For a Multi-Track
Sound Recording Vehicle” to “Digital
Techniques in Audio”.

While space does not permit detailed com-
ment on the material read, it was interesting to
note that some papers dealing with quite basic
subjects had universal interest. James Moir
described a method of sound power measure-
ment which avoids the complication of calcu-
lating power from the output of a hemispherical
multimicrophone array at many frequencies
or the equally difficult alternative of using a
single microphone in a very large reverberant
room of special design. Moir’s method involves
introducing an amount of noise from a
calibrated amplifier/loudspeaker combination
until the sound pressure level of both the signal
under test and the calibrated source is 3dB
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higher than the pressure level created by the
signal under test alone. The method offers
independence from room acoustics and can be
used when checking loudspeaker efficiency and
sound power output of permanently sited
industrial machinery.

Hugh Ford presented a paper of great topical
interest—especially in the United States—on
the Admissibility of Magnetic Tapes as
Evidence in Law. Mr Ford’s extensively re-
searched paper concluded that while it is
possible to detect alteration to recordings in
some cases, present techniques are not able to
detect interference with the material in
every case.

Automation in multi-track studio recording
and quadraphony have both excited a great
deal of attention at past AES conventions.
Both fields were treated cursorily in
Copenhagen although both Sansui and Nippon
Columbia operated demonstration suites
equipped with their respective systems.

Forty-six companies exhibited commercial
audio equipment. The exhibits representing the
greatest commercial value were those relating
to multi-track sound recording. European tape-
machinery of this category was exhibited by
Lyrec, Studer and Telefunken and American
3M, Ampex and MCI multi-track machines
were also shown. Twenty-four track, two-inch
tape recording seems well established now in
spite of its departure from the four-track/half-
inch, eight-track/one-inch, sixteen-track/two-
inch progression.

Electronic tape-noise reduction equipment
by Dolby and DBX Inc., was shown. The DBX
system claims to improve the signal to noise
ratio of a transmission medium by some 39dB
—more than enough to defeat the 16dB noise
build-up encountered when mixing down 24-
track master tapes. Discs encoded with the
DBX noise reduction system demonstrating
this figure of noise reduction, were played in
the JBL loudspeaker booth.

BASF, again, showed the *‘Unisette”, their
extremely well engineered 6.3mm professional
tape cassette. The Unisette has no internal
tape guides as it is intended that these be
built into the transports with which the cassette
is used. Although the intended area of applica-
tion is audio, the cassette is sure to find use in
data recording when suitable transports are
available.

Frequency allocations
wallchart

A wallchart showing frequency allocations for
the UK and Europe is the subject of a special
offer to be made by coupon in the June issue.
Designed by Wireless World and printed in
colour, the chart covers the electromagnetic
spectrum from 3kHz to 300GHz. It is scaled
on eight logarithmic bands containing 15 main
categories of transmissions identified by colours.
All the important spot frequencies are marked,
as well as “special interest” frequencies. The
special-offer price, available only to readers of
Wireless World, is 30p including VAT, postage
and packing. Normal price is 80p including
VAT, postage and packing. See the June issue
for details of how to order the wallchart.
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News of
the Month

TV information service

A unified system for a broadcast television
information service of the CEEFAX or
ORACLE type (see May and July 1973
issues) has been agreed by a working party
representing the BBC, the IBA, BREMA
and the MPT.

A bit rate of about 7 Mbits/sec will
allow each 40-character row of the display
to be accommodated on a single television
line. Information will be transmitted on
lines 17 (330) and 18 (331) of the television
waveform. Thus every television field will
convey two rows of the display. The alpha-
numeric characters will be represented by
a seven-bit ASCII code with an additional
parity bit for error protection. Each of up to
99 pages will have 40 characters per row
and 24 rows per page. Complete pages will
be transmitted in sequence so it will take
some 15 seconds to transmit a complete
“magazine” of say 60 pages. Each page
will have a page heading followed by 23
rows of text. The page heading will also
show the time to the nearest second.

Among refinements of the system are
arrangements for news flashes and sub-
titles to be displayed along with the
normal programme. The system is very
flexible and allows for differing amounts of
complexity to be incorporated in the
receiver. The simplest receiver might use
only capital letters, the most complex
would use capital and lower case letters
and make use of all the other refinements
that are possible.

There will be fuli-scale tests of the new
standard in the autumn or winter of this
year, as soon as a supply of prototype
receivers has been produced by the
industry.

Automated satellite station

By means of a new telemetry and command
control station for communications satellites
one engineer can monitor the flight
behaviour of up to three satellites at one
time. The station, designed by Hughes Air-
craft in the USA, has a display panel that
presents the satellites’ spin-speed, tempera-
tures, antenna-pointing accuracy, spin-
axis inclination, information from trans-
ponders and the quantity of jet-thruster fuel
remaining aboard each spacecraft. While

the information is being monitored by an
engineer it is simultaneously recorded into
acomputer.

The most critical time for use of the
equipment is when the satellite separates
from the rocket booster after launching.
From then on the spacecraft’s behaviour
must be known precisely and continuously
in order to determine when to fire the on-
board apogee motor to shift the satellite
from its elliptical transfer orbit into the
final circular orbit 22,300 miles above the
equator.

Colour recording by laser

Images in colour and other multi-spectral

data can be recorded on black-and-white
film by a laser system developed by RCA.
The system can be used to display and
interpret information generated by sensors
used in aircraft and spacecraft, and can also
be used with other colour scanners in
facsimile systems. Recording is avcom-
plished by combining three modulated video
signals to drive a single light modulator.
The modulated laser beam is expanded and
focused via scanning mirrors into a small
spot on the film. At present a laboratory
model records the information on long
lengths of five-inch-wide film.

A simple, portable display device
enabling the recorded images to be viewed
in full colour has also been developed. This
viewer is small enough to fit in a typewriter
case and weighs 11 1b. It contains three
lamps, each with a fiiter so that three
primary colours are provided. Colour
balance is achieved by thumbwheels which
adjust the brightness of the lamps.

Portable colour camera

A portable version of their Mark VIII
colour television camera has been produced
by Marconi Communication Systems. In
its hand-held form the camera fits on to a
harness which rests on the operator’s
shoulder. A light-weight tripod is also
available, while an alternative mounting
unit permits the use of studio tripods and
heads. A range of lenses is provided, and

The new Marconi portable colour
television camera.
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lens changes are made by a quick-release
coupler.

The camera head contains the optical
dssembly, three one-inch light-weight
scanning yokes and four printed circuit
boards carrying the scanning circuits, tube
supplies and amplifiers. The design retains
the Mark VIII features of automatic align-
ment and automatic colour balance, which
are particularly important for portable
cameras because they are sometimes sub-
jected to rough treatment. Brightness and
contrast controls are provided for the
cameraman and there is a built-in “crispen-
ing” circuit for enhancing the sharpness of
the picture. The viewfinder is a removable
unit, using a high-definition one-inch c.r.t.
with an optical magnifier to obtain the
required image size.

Up to 150ft of 13mm cable may be used
between the camera and its auxiliary pack,
which is designed primarily to be mounted
on a trolley but may be carried on a
harness by the cameraman or his
assistant.

Call China by satellite

Britain’s telephone service with the
People’s Republic of China, which had
been available for only three hours a day,
has now become full time with a change
to satellite working. The move follows the
opening in China of a satellite earth station
using the INTELSAT-IV communications
satéllite positioned 22,300 miles above the
Indian Ocean. Telephone calls from Britain
to China are now transmitted from the
Post Office satellite earth station at Goon-
hilly Downs, Cornwall, and received by
China’s new earth station near Peking.

The sateliite link replaces a high-
frequency radio route (08.00—11.00 hours
GMT) and gives an immediate improvement
in service. Clarity of speech is much
greater, while continuity of communi-
cations—always difficult to maintain on
hf. radio, which can be affected by
weather conditions—is greatly improved.
The satellite link consists of one telephone
circuit but can be readily increased to three
if there is sufficient demand.

The cost of telephone calls to China
remains unchanged, with a minimum -
charge of £3-75 for the first three minutes
and £1-25 for each additional minute (plus
VAT at standard rate of 10 per cent).

Queen’s Awards for 1974

Technical innovations in the electronics
industry which have this year received the
Queen’s Award to Industry encompassed
the fields of solid state TV, sound and
vision transmission and production of
high-performancessilicon integrated circuits.

A two-dimensional self-scanned photo-
sensor array which forms the heart of a
miniature solid-state TV system is the
award-winning development from Inte-
grated Photomatrix. The prototype camera
contains a tin sq. light-sensing array. At
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present, this technology has applications
from screening of medical slides to dimen-
sion monitoring in inspection systems but
will result eventually in a complete
miniaturized solid-state TV camera.

The now well-known “sound in syncs”
system developed by the BBC for the
transmission of sound and vision signals
over a single vision link has also received
an award. The system was brought into
use progressively throughout the country

in 1972 and is already in regular use for
" the international exchange of television
programmes over much of the Eurovision
network.

An award for a new production process
which permits the production of inte-
grated circuits of greater complexity and
with improved performance was made to
Plessey for their Bipolar Process III, first
reported in Wireless World, News of the
Month, March 1973.

Congratulations to all award-winning
companies for their outstanding contri-
butions to Britain’s industrial development.

Display terminals for

news pages

Composition of display advertisements
and full newspaper pages can be built up
on a new video display system and then
stored for use in automated typesetting
and printing processes. The system is
known as CAM (for Composition and
Make Up). In use, an operator calls up
copy and graphics from a computer store
which are displayed on a video display.
The displayed material is then positioned
by means of the equipment’s keyboard, a
cursor, and a table of digital/graphic
information. When the most effective
composition is obtained, the presentation
“is stored for later use.

Raytheon Company’s equipment divi-
sion. Massachusetts. is to develop the
CAM terminal for the automated full-
page composition system being developed
by the Newspaper System Development

&

Group. The first CAM system, consisting
of three operative terminals, should be
delivered for testing in early 1975.

Electrical measurements

seminar

A residential specialist seminar on “Elec-
trical Measurements in Europe” will be held
at the Université Libre de Bruxelles,
Beigium, from September 2-5, 1974, It is
being organized jointly by the Institution of
Electrical Engineers and the Société Royale
Belge des Electriciens in association with
the British Calibration Service.

The seminar will provide a forum for a
supranational review of electrical measure-
ments in Europe and is intended to promote
harmonization in this field of technology by
surveying the scene, identifying industrial
needs, highlighting problems and postu-
lating solutions to such needs and problems.
The five half-day sessions will be devoted
to specification and certification, national
standards and problems of traceability,
national calibration facilities, the market
for electrical instruments, and prospects of
European co-operation.

Attendance will be by invitation, and
those wishing to be considered are asked to
write to the Divisional Secretary LS(S),
IEE, Savoy Place, London WC2R OBL,
England.

Picture telephone system

An experimental picture telephone system
is being tried out in Holland between
establishments of the Dutch PTT and the
Philips company. It interconnects offices
and laboratories at Waalre (20 subscribers),
Eindhoven (10 subscribers), Hilversum
(11 subscribers), The Hague (4 sub-
scribers) and Leidschendam (9 subscribers).
The PTT provides the transmission paths
via radio relays and cables, while Philips
Telecommunicatie Industrie supplies the
equipment. For the local sections of the

Floating a 70ton load on air. Application of the hovercraft principle allows the
British Post Office to move cable loads with ease. The system is to be used at
the new cableship depot being built at Southampton.
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network, transmission is over the con-
ductors of existing telephone cables.

In order to reduce the bandwidth from the
5MHz television standard to about IMHz,
the number of lines used in picture scanning
has been reduced from 625 to 325. The
number of picture elements per line has
been reduced proportionally. This has
resulted in a bandwidth of 1-3MHz.

During frame flyback a digital code word
is transmitted which accurately defines the
end of the past frame period and the start
of a new one. During part of the line flyback
a series of short pulses ensures that an
oscillator in the receiver remains in syn-
chronism with a similar oscillator in the
transmitter. The remaining part of the line
flyback time is used on a “sound in sync”
basis to transmit a delta-modulated sound
signal. The visual information is transmitted
in the conventional way by an analogue
signal. Transmission of the combined
picture, sound and sync signals takes place
on one pair of conductors for each direc-
tion. Thus a four-wire connection is avail-
able for the sound signal, which means that
crosstalk will not occur in the transmission
path.

The camera has an automatic lighting
control system, which adapts the camera
to any changes in lighting conditions. The
picture tube has a screen size of about
19¢m X 14cm.

Data Act

The Swedish Data Act, a comprehensive
piece of legislation directed against mis-
use of computerized files, has aroused wide-
spread interest abroad. This has prompted
the Federation of Swedish Industries to
publish in English a 22-page booklet onthe
Act.

The Swedish Data Act is divided into five
parts. The first is concerned with the
definition of terms. The second pre-
scribes basic regulations on the issue of
permits to create a personal information
file. The third lays down the obligations and
duties of those holding such files. The
fourth specifies how the files should be
supervised. The fifth deals with penalties,
award of damages, etc.

Two important provisions of the Act—
part of which came into force on July 1,
1973, the rest becoming operative a year

" later—are that permits to create a personal

information file must be issued by a special
body, the Data Inspection Board, and that
organizations holding files must inform
those recorded in them of their contents.

Pro-Electron goes passive

The Pro-Electron system of codification of
active devices in operation in Europe isto
be extended to include all passive com-
ponents. The eventual object is to achieve
a standard codification for both active and
non-active components for all consumer,
professional and government interests in
the latter half of this decade. This was
decided when the Pro-Electron association
held its eighth general meeting in Brussels.
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Clutter-free radar for cars

by J. Shefer, R. J. Klensch, G. Kaplan and H. C. Johnson

RCA Laboratories, New Jersey
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A radar system using second harmonic reflection that monitors the distance and closing rate of the
car in front as well as the ground speed of the driver's car but remains immune to “’blinding’’ and
“clutter’” from surrounding objects.

During 1970, in the USA, there were 12.3
million collisions involving two or more
vehicles. Of this number, 3.8 million, or
close to one-third, were rear-end collisions.!
An’ experimental car radar has been
demonstrated which is designed to avoid
rear-end collisions. A completely passive
reflector, mounted on the back of vehicles,
returns the second harmonic of the
frequency transmitted from the trailing
vehicle. The radar is immune to clutter
since its receiver is tuned to the second
harmonic frequency only. It is also immune
to blinding by cars travelling in the opposite
direction, as well as to other interference
problems inherent in a “dense” environ-
ment.

System considerations

RCA Laboratories have developed aradar
system that will aid the driver in maintain-
ing a safe distance from the car in front by
constantly monitoring the distance and the
closing rate, as well as his own ground
speed. The driver would be warned by sound
or light signals whenever the combination
of these parameters indicates that the
separation between his car and the car in
front becomes unsafe. As a further step in
the system’s development, the brakes would
at the same time be activated automatically.
Throttle control can eventually be added for
completely automated headway control.

A viable radar for cars on highways must
first be immune to clutter, which includes
reflections from the roadway, trees, highway
signs, overpasses, bridges, and similar
highway fixtures. The seriousness of clutter
can be assessed when it is recognized that
the radar cross-section of an overhead sign
can be 30dB larger than the radar cross-
section of the back of a small car. Other
car radar systems try to cope with this
problem by excluding any returns from
objects that are stationary with respect to
the ground. That kind of processing does
eliminate clutter from stationary objects.
Unfortunately, it also eliminates the return
from a car standing in one’s own lane. This
is a serious deficiency, especially since a
majority of all rear-end collisions occur at
a time when the car in front has completely

passive reflector on
back ot car

Fig. 1. Harmonic radar configuration.

stopped. When we add to the picture a large
number of other cars carrying the same kind
of radar and travelling in both directions
of a highway, a whole new family of mutual
interference problems arise. These can be
characterized as blinding, masking, and
cross-talk types of interference, which can
cause false alarms or mask true alarms in
conventional radar systems. In the har-
monic radar system, however, they have
been completely eliminated. Minimizing
the incidence of false alarms is of prime
importance if automobile radar systems
are ever to become a reality. When false
alarms occur more often than at a very
low threshold rate, users are likely to lose
faith in the system and either override it or
shut it off completely.

The harmonic radar concept

The radar receiver shown in Fig. 1 is tuned
to the second harmonic of the transmitted
frequency and the car in front is equipped
with a special reflector that efficiently
returns the second harmonic only. (In
extensive testing so far we have not found
any natural objects that will produce a
detectable second harmonic frequency.)
Thus clutter is eliminated because the
sources, such as signs and overpasses do
not produce radar echoes at the second
harmonic. Blinding is eliminated because
all radar receivers respond only to signals

< <= f f <nmmy < transmitter
K — —
- -
> 2 f 2f > receiver —>— : )

active part on

trailing car

at the second harmonic of the transmitted
frequency.

Blinding interference

Car A in Fig. 2 is travelling behind car E,
with its conventional radar measuring
distance to car E. Car D, going in the
opposite direction, will deliver an enorm-
ously large signal to car A’s receiver, com-
pared with the reflection from car E.
Quantitatively, the blinding signal can be
50dB or 60dB higher than the echo being
looked for. This blinding transmission will
therefore be seen from a long distance
ahead and may cause a false alarm, as well
as saturate the receiver of car A. The side-
lobes from cars B and C may have the same
effect. In the harmonic radar system, how-
ever, the receiver of car A will reject all
signals other than the second harmonic of
its transmitted frequency.

Cross-talk interference

Indicated in Fig. 3 is another kind of
interference, inherent in conventional radar,
which may be called cross-talk inter-
ference. Car C in Fig. 3(a) may receive a
false alarm even though it is in no danger
of running into car B. With a harmonic
radar, as in Fig. 3(b), the return signal is
shaped into a well-defined beam, covering
the width of one lane only.

In the situation on a curve, as in Fig. 4(a),
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Fig. 4. Conventional versus harmonic radar: road curves.
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quite evidently we do not need a third car
to produce a false alarm. The skin of car B
will respond to the transmission from a
fundamental radar and may cause a false
alarm at car A. Fig. 4(b) shows that with a
well-defined narrow beam reflected from
car B, if any reflection occurs at all, the
possibility of a false alarm is drastically
reduced.

Masking interference

Illustrated in Fig. 5 is yet another problem
inherent in a conventional radar which uses
the car’s body as the reflector. Radar cross-
sections of rears of cars can vary tremen-
dously: the back of a lorry may have a radar
cross-section several hundred times larger
than a small car. The effect is then the
masking of the desired return from a close
vehicle by a larger vehicle much farther
down the road. With the harmonic radar,
all radar cross-sections of reflectors are the
same, unless designed otherwise. If all
reflectors are mounted at a standard
height, only the nearest reflector can be
“seen” while all others will be blocked.

The radar system described in this paper
is unique in its ability to eliminate false
targets and clutter, in 'its immunity to
blinding by radars of similarly equipped
vehicles, and in its potential of providing
automatic braking for specifically “tagged”
objects, such as known off-highway
collision hazards or wrong-way entrances
to one-way streets and highway access
ramps.

When in general use, it also has the
potential for safely providing higher traffic
packing densities without running the risks
of massive “pile-ups”.

Although it is a co-operative system,
in that all vehicles must carry the harmonic
reflector, the reflector is completely passive,
quite inexpensive in mass production, and
can easily be fitted on existing vehicles. The
co-operation required is not more burden-
some than the requirement for red tail-light
assemblies; and the purpose is the same—
to aid in preventing collisions.

The radar uses solid-state components
throughout, and is easily adaptable to
integration and printed circuit techniques.
It uses a frequency spectrum region that is
still not crowded and, with a power density
over the antenna aperture of 0-15mW/cm?,
it does not constitute a radiation hazard
even in the immediate vicinity of the radar.

General description of harmonic
radar system

The harmonic radar system is shown in the
block diagram of Fig. 6. A varactor-tuned
transferred-electron oscillator  (t.e.0.)
generates c.w. power at X-band. A tri-
angular waveform is used to frequency
modulate the t.e.0. with a total frequency
excursion of AF at a rate of f,, as shown
in Fig. 7. The frequency-swept power is
radiated from antenna A, mounted on the
front of the trailing car (see Fig. 6). This
power impinges on a similar antenna A,
which is a part of the harmonic reflector
mounted on the back of the front car. The
passive doubler generates the second har-
monic frequency of the power incident on
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antenna A, and radiates it back to the e s ol
trailing car via antenna A . This frequency ¢ r m vl .
is in Ku-band. The receiving antenna A, T
delivers the received power, which is at the
second harmonic frequency, to the mixer, /

where it is mixed with a sample of the
doubled frequency of the transmitter power.

The returned signal is shifted in
frequency from the second harmonic of the
transmitted frequency due to the round
trip time delay 7 =2R/c (R is the distance
between cars and c is the velocity of light).
The frequency shift (or difference frequency,
J#) is given by

df  SAFf,R
o = S8R

fR=E &

A measurement of the frequency shift
yields the range since the time delay is
proportional to the distance between cars.

Two techniques for measuring this
frequency shift have been investigated for
the automotive radar. The first, for which
the bulk of the experimental effort has been
carried out, will be described first.

The output of the mixer is amplified,
filtered and then fed into a counting

transmitted
frequency X 2

!
[\

y

v

f fr= 25 (AF x frm)

Fig. 7. Modulation scheme of harmonic radar.

circuit. This counting circuit develops a
voltage which is proportional to the rate of
zero crossings of the input signal and
therefore the range. In addition, the radar
processing circuitry derives a voltage which
is proportional to the first derivative of the
range, i.e., the closing rate. To make a

proper decision for a “safe distance”, a
third piece of information—the ground
speed of the vehicle—is used. The ground
speed is derived from an independent
microwave Doppler speed sensor. The
radar processor combines the three
measurements of range, closing rate and
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ground speed in a predetermined fashion,
depending on the criteria chosen for “safe
distance”, which are, of course, dependent
on weather and road conditions. When a
dangerous driving situation is detected, an
audible warning is sounded and a light is
flashed. In our experimental unit, with the
system switched to the automatic braking
mode, the brakes are also applied for
dangerous driving situations. The range,
closing rate and ground speed are displayed
on three panel meters mounted on the
dashboard. In an operational system, it is
not expected that these measured quantities
would be displayed.

Quantization effects
As shown in Fig. 7, the difference frequency
J& is given by
JSr=84Ff,Rlc (1)
where R is the distance between vehicles,
AF is the total frequency excursion at X-
band, and f,, is the modulation frequency.
The choice of parameters AF and f,, is
closely related to the presence of a step
error (or quantization error) in distance

measurements with frequency modulated
radar. The conventional signal processing
technique> which measures the return
frequency by counting the number of zero
crossings that occur within a fixed time
interval leads to a result which is quantized
in frequency and therefore in range. The
quantization arises because the difference
frequency waveform is periodic in f,.
Therefore the average measured frequency
(as measured by using the entire waveform
and counting zero crossings in a fixed time
interval) must be a multiple of f,. The
quantization step in range AR is therefore
(from equation (1)) equal to
AR = ¢/84F

To minimize this basic “granularity” in
distance readings, AF should be chosen as
large as possible. In practice, bandwidth
limitations in the doubler and mixing
circuits, as well as regulations requiring the
efficient use of frequency spectrum do not
allow AF to exceed a few tens of MHz. In
the experimental system, a good com-
promise was found to be AF equal to
25MHz, resulting in a range quantization
of 1-5 metres. This quantization error can
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be tolerated in a distance measurement for
collision avoidance where the relative
motion of the two vehicles tends to have
an error-smoothing effect.

A different processing technique has
also been investigated. This technique
processes the difference frequency wave-
form in a digital manner allowing accurate
range measurements to be made without
the quantization limitation just described.
This technique can allow the radar to
operate with a smaller frequency deviation
AF which in turn simplifies the bandwidth
requirements at the t.e.o., mixer, doubler,
etc., as well as conserving r.f. spectrum.

To understand how this signal processor
overcomes the quantization limitation
refer to Fig. 8, which depicts a typical
difference frequency versus time waveform.
The number of zero crossings in a given
time interval is quantized, with the quanti-
zation effects arising because of the phase
reversals occurring every 1/2.f,, seconds.
However, if we restrict our attention to
portions of the difference frequency wave-
form that are removed from the phase
reversals, then we see that the time between
zero crossings of this restricted portion of
the waveform is not quantized.

If an accurate measurement of this time
period (p,) were made, then anon-quantized
frequency (1/2pg could be found by
generating the reciprocal of the measured
period. This non-quantized frequency could
then be converted to range via the relation-
ship shown in eq. (1). Further details of the
non-quantized signal processing technique
are presented in the video circuits and
signal processing sections of this paper.

Modulation parameters

The frequency excursion at X-band is
25MHz while the modulation frequency is
3kHz. This was chosen as a compromise
because if f,, is made very high, the video
bandwidth needed to accommodate the
expected variation in range becomes very
large while if f,, is made very low, there are
various components of noise (in excess of
thermal noise) which behave as 1/f noise,
limiting system performance. For the
parameters chosen, the frequency versus
range slope is 2kHz/m resulting in a
10kHz—200kHz range for the difference
frequency as the distance varies from 5 to
100 metres.

Doppler shifts

As seen in Fig. 9, relative movement
between vehicles will have the effect of
shifting the difference frequency by an
amount equal to the Doppler frequency.
It will be a positive shift during one half of
the modulation cycle and an equal but
negative shift during the other half. The
average difference frequency (averaged over
many cycles of f,) will be the same as for
a stationary car at the same average
distance. The range reading is therefore
independent of the Doppler shifts. An up-
down counter switched in synchronism
with f,, could be used to detect the closing
rate. In the present system, however, the
closing rate is derived by differentiation of R.
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Frequency doubler

The success of the harmonic radar concept
was critically dependent on developing an
efficient, passive harmonic reflector, i.e.,
finding a solid-state device which in a suit-
able circuit will generate the second
harmonic with the required efficiency. For
the car radar application it was felt
strongly that the reflector must be complete-
ly passive, with no wiring to the car’s
electrical system to insure reliable operation
and inexpensive installation.

The above needs have been met by the
device shown in Photo 1. A silicon
Schottky barrier diode is mounted in a
microstrip circuit. A 0-8thou’-diameter
diode chip is seen connected across a gap,
located for best impedance match in a /2
(fundamental resonator). Input at X-band
is coupled at a voltage maximum point of
the fundamental frequency, output is
coupled at a voltage maximum point of the
second harmonic, with a 1/4 open section
coupled to the output line to reflect the
fundamental frequency back into the
circuit. Fig. 10 shows the conversion
efficiency of the doubler circuit. As one
would expect, at the lower levels the
power output at the second harmonic varies
as the square of the power input at the
fundamental, following a law of

P out = KP in2
with K equal to 2500 W ~. The bandwidth
of the doubler is approximately 75MHz,
centred within the Ku-band in the experi-
mental unit.

A similar doubler circuit is used to
provide a sample of double frequency trans-
mitter power to the local oscillator port of
the mixer, but this circuit is operating at
high power levels. A 50mW input at X-
band yields a conversion efficiency of 10%
over a 200MHz band.

Antennas

The choice of antennas and the r.f. frequency
are closely related. For reasonable traffic-
lane discrimination, a maximum horizontal
beamwidth of 5° requires a horizontal
aperture width of ten wavelengths. To
achieve this aperture in a 12in physical
size (approximately licence plate size)
necessarily places us somewhere in X-
band. A 104 X 104 aperture with 50%
efficiency has a gain of 28dB, which makes
transmitter power requirements quite
reasonable. Also, solid-state power sources
at X-band frequencies are readily avail-
able, and spectrum space at X-band is still
under-utilized.

Printed antenna design was found quite
suitable for our system. The X-band an-
tenna has an aperture of 13 X 74in, a gain
of 26dB at 9GHz, and a 10% bandwidth.
It consists of 128 fan-shaped dipoles
printed on both sides of a 1/32-in thick
polyethylene sheet, phased into a 50Q
input through a succession of quarter-
wave balanced transmission lines. An
18GHz antenna has been produced by
scaling up in frequency from the X-band
design, with similar electrical charac-
teristics.

By using a polarization of the Ku-band
antenna at 90° to the polarization of the

Photo 1. Frequency doubler microstrip
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X-band antenna, we get additional rejec-
tion of spurious second harmonic power
generated at the source and received either
directly from an oncoming vehicle or re-
flected from “nontagged™ objects. This is
in addition to second-harmonic filtering
at the low-pass filter and isolators in the
transmitter circuit. Total rejection of
spurious second harmonic amounts to
150dB, reducing it to well below receiver
noise level.

Doppler speed sensor

A low-power microwave Doppler speed
sensor was developed for use on cars and
lorries to provide true ground speed for
both anti-skid braking and speedometer
applications. In an anti-skid system, the
true ground speed and wheel speed are com-
pared to accurately determine wheel slip
during braking.

The speed sensor, which is shown in
photo 2 and diagrammatically in Fig.11,
is a completely self-contained radar in-
cluding transmitter, receiver, antenna,
d.c. and signal processing circuits. A
smaller version of the printed antenna
in the collision avoidance radar is used for
transmitting to and receiving signals from
the road surface. The radar is mounted on
the vehicle so that the beam lies in a ver-
tical plane, with the vehicle’s velocity
vector at an acute angle 0 (typically 45°)
to the road surface. Part of the transmitted
signal is diffusely reflected from the road
surface back to the antenna. If the vehicle
is moving with a velocity v, the reflected
signal is shifted by the Doppler effect and
the difference between transmitted and
reflected frequencies is given by F, = 2v
cosf/t where 7 is the wavelength of the
transmitted signal. This difference fre-
quency is extracted from the mixer and is
converted to a series of fixed width pulses
having a repetition rate proportional to
speed. The pulses may be counted to indi-
cate total distance or may be averaged for
analogue speed information as is the case
for the collision avoidance system. These
radar speedometers have an operating

speedometer

pulse > O
generator -

squelch
circut

velocity
information
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avoldance
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Fig. 11. Block diagram of Doppler radar module.
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temperature range of —60 to +75°C
and, once calibrated, have demonstrated
inaccuracies of about 1% or less on dry
road surfaces for speeds of 20—70 m.p.h.

Signal propagation
Assuming free-space propagation condi-
tions, effective antenna apertures of A,
and A4, for the X-band and Ku-band
antennas, respectively, a target at distance
R will present to the receiver a signal
power of

P, = (4K)P,2A/A,//A°R" 2
where P, is the transmitter power at the
fundamental wavelength A and K is the
doubler coefficient when operating in its
square law region where P, equals
K, ).

The signal strength at the receiver is
modified by ground reflections. Power will
reach the antennas via a ground reflection
in addition to the direct path. For the car,
radar angles of incidence are between 5°
and 0-5°. At such small angles, the reflec-
tion coefficients for horizontal and vertical
polarization are similar (about 0-7 to 0-8
in magnitude and a phase shift of close to
n radians). As a result of the ground
reflected component, the range equation
(2) has to be modified. Assuming an ideal
case (not far from reality) where the
reflection coeficient is equal to — 1,

P/ = P[64sin* 2nhh,/AR) X (3)

sin? (47 h,h,/AR)]
where h,, h, are heights above ground of
the active radar and passive reflector
antennas, respectively, and A is the funda-
mental wavelength. As R changes, we ex-
pect a series of reinforcements and partial
cancellations of signal strength. A partial
cancellation will occur wherever R =
4h,h,/nA, where n = 1,2.3 . .. and for the
values A, = h, = 0-52m of the experi-
mental radar. A signal minimum is ex-
pected at R ,_,equals 32m and R,_,equal

to 16m, with more below R ;..

For distances where R > 10hhy/A,
the trigonometric functions in eq. (3) can
be replaced by the arguments, resulting
in a received signal of

P"a Py UfA,Hh k) NAR)?
indicating a drop-off with distance as steep
asR~'%,

It is obviously more advantageous,
relative to conventional radar systems, to
increase the source power, and, for a given
total aperture, to allocate the larger area to
the fundamental antenna. In our radar,
this aperture ratio is 4:1, giving the same
gain to the two antennas. The very steep
decrease of signal strength with distance
has an advantage in that interference effects
caused by out-of-range targets will be
greatly reduced.

Measured signal strength as a function
of distance is shown in Fig. 12 for the
experimental radar over dry asphalt.

Source of noise

There are several sources of noise in the
present radar system which limit the
range. These sources include thermal noise,
essentially “white” across the system-

bandwidth
B = meax - mein

Photo 2. Doppler ground speed radar.
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Local oscillator noise, generated by beat
products of the t.e.0. noise spectrum in a
bandwidth B away from the carrier®.
This noise source varies with the “corner”
at f = 100kHz. It is possible to reduce
the effects of noise source by using a
balanced mixer. For the radar parameters,
with a mixer balance reduction of 20dB,
the local oscillator noise becomes less than
thermal. Amplitude modulation at the local
oscillator, caused by the dependence of
t.e.0. output power on frequency as
frequency is varied over a range AF. This
noise source has frequency components
at f,, and its harmonics. Use of a balanced
mixer and a t.e.0. power variation of less
than 0-1dB over 4F ensure that this noise
source is of minor importance. Mixer
sensitivity and balance are
dependent on frequency. This is partly
caused by the fact that the isolation
between the r.f. ports is rather poor
(~ 6dB), causing multiple reflections of
the local oscillator power and its har-
monics at the imperfectly matched isolator,
antenna, and high-pass filter (see Fig. 6).
When swept over a range of frequencies
AF, a noise signal at f,, is generated at the
i.f. output port, the harmonics of which
enter the video band, frmi, tO frmax Of the
system. The magnitude of this noise signal
varies with the mixer diodes in use and the

strongly -
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choice of centre frequency. With careful
matching of components and adjustment
of cable lengths it can be reduced, but in
practice it is the dominant noise source,
exceeding the first two contributions by
10-20dB. Therefore, the current design is
not operating at its theoretical Johnson
noise limit regarding signal-to-noise ratios,
and consequently its maximum range of
100m is below a theoretical noise limited
system.

Improvement in the future can be
achieved by using a balanced mixer design
which has better isolation and is less prone
to generating spurious signals at f,, and its
harmonics. One could also attempt matched
filtering in the video amplifier chain to
improve matching between the amplitude
and range characteristic of the radar
system. Should increased range become
necessary a more sophisticated and com-
plex design may be used, incorporating
atracking, narrow-band filter.

In the present design, a signal of P,
equal to —80dBm is required at the
receiver input for a 10dB overall s/n ratio.

(To be continued)
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Sixty Years Ago

In these days of “light current” electronics,
and the professional, highly qualified radio
engineer, it is worth remembering that it was
not always thus. This extract from Wireless
World, May 1914, may give some inkling of
the sort of thing your average engineer came
up against.

‘Wireless Engineer’ sends us the following
two recipes for a cheap mixture for covering
boilers in order to prevent loss of heat:

(1) Take 1 bushel of fireclay, 1 bushel of
ordinary clay, 1 bushel of cow-dung, { bushel
of ashes (not the finest dust), 4 gal. of coal-
tar, and a little plasterers’ hair as a binder;
mix well together . ..”

And now we grumble when integrated cir-
cuits are in short supply!
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Circuit

Ten-digit code-operated
switch or combination lock

The circuit is that of a switch which is
only operated by the insertion of a ten-
digit code. On pushing either the “1” or
“0” button, a positive-going clock pulse
is applied to the clock input of the shift
registers which then clocks into the first bit
whatever is present at the serial input. With
the serial input connected as shown, it is
clear that pushing the “1” or “0” button
will clock into the shift registers a “1” and
“0” respectively. One requirement of the
shift registers is that the information be
present at the serial input before the clock-
ing pulse occurs. This is clearly achieved
in this design. The pair of cross-coupled
NAND gates associated with each switch
is to prevent the undesired effects of contact
bounce.
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Each output of the shift registers. is
applied either directly or through an inver-
ter to a NAND gate which, when all inputs
are high, will cause the point X to go high.
Thus the insertion of an inverter between
a shift register output and the NAND gate
will make it necessary for that particular
output to be “0” before X goes high. As
two five-bit shift registers are used, then
clearly a ten-digit code will be required
to operate ‘the switch. Though the shift
registers have a “clear” input, it was found
that its use was unnecessary as any states
present at switch-on are virtually no help
in obtaining the code.

The theoretical probability of obtaining
the correct code is one in 2'% or 1 in 1024,
assuming that one knows that ten digits
are required. The average code breaker
will not know this, and so the odds against
him will be much larger.

Seven Texas monolithic positive-logic
chips are used in the present design. The
NAND gates 1, 2, 3, 4, are part of a
SN7400N package. Likewise are gates
5, 6, 7, 8. The 12 inverters are formed by
using two SN7404N packages, each of
which contains six inverters. The eight-
input NAND gate is a SN7430N, and
each of the two shift registers is a
SN7496N.

If one chooses a code with only four
zeros, then only one SN7404N will be
required. Thé system operates with a 5-V
supply rail and consumes 100mA, exclud-
ing relay current.

K. E. Potter,
University of Sheffield.
)
Note ! preset inputs of
SN7496N are earthed

—_— C
clock

Lo
switch <— push
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Stable t.t.l. oscillator

This circuit satisfied my requirements for
a self-starting t.t1. oscillator which was
more than the wusual Schmitt trigger
circuit. Components R;,C; provide a start-
ing pulse at switch on.

+Vee R4 G +Vee R2 Ca +Vee
14

" 14 1 10
R3
74121 74121 1"
AA B Q A A B Q
+Vee -

Cs
; in

Period of oscillation is approximately
log, 2(C,R,+ C,R;)+sum of propagation
delays (about 45ns each).

Stability is approximately 0-07% change
in frequency for a supply change from
4.75 to 5-25V, and approximately 0-015%/
degC for a IMHz oscillator. For reliable
operation R,C,=R,C,.

M. Walne,
Brighouse,
Yorks.

High performance reference

Using only six components this reference
circuit has exceptionally good characteris-
tics. Current through the zener diode is
held constant because itis derived from the
stabilized output. With the equipment at
my disposal I have been unable to measure
most of the parameters of the circuit and
so can only quote limits to these values.

input
o,
10-30V
s\
_ 390
-t 741 output
- ~BY
100n
cer +
5k6 82
BzYC
5V6

Regulation <0-005% i.e. when the input
rose from 10 to 30V the output
changed by less than 1mV.

Output resistance approximately 0-1Q.

Short-circuit current approximately
20mA.

Ripple rejection <80dB; with an input
ripple of 10V pk-pk output ripple
was less than 1mV pk-pk.

Temperature coefficient  typically
0-003%/degC although this can be
reduced to zero by adjustment of the
resistors.

Circuit can be rearranged to give either
positive or negative outputs, and other
values of output voltage.

M. Walne,
Brighouse,
Yorks.
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Novel stereo f.m. tuner

2 —Stereo decoder, assembly and setting .up

by J. A. Skingley and N. C. Thompson

P/eksey Company Ltd, Swindon

Using a ready-made front-end, integrated circuits and only one inductor, this tuner
design is simple to operate, construct and set up. Part 1 gave novel circuitry for inter-
station muting, a.f.c. restricted to less than station spacing, a single-lamp tuning
indicator, and temperature compensated varicap tuning allowing stations to be
preset. This second article gives a stereo decoder circuit that uses active filters to

eliminate “’birdies’’

procedure and a linear-scale frequency meter circuit.

Fig. 7 shows the internal circuit of the
SBA750. Pins 3 and 4 receive the input from
the i.f. which is passed along the chain of
five limiting amplifiers to pins 6 and 7. From
here the signal is passed internally direct to

the quadrature detector, and also extern-

ally via the quadrature coil and pins 8 and 9.
The demodulated signal is then available at
pins 10 and 11, and it is from here that the
drive for the a.f.c. and tuning indicator is
taken. This audio signal is taken internally
to an amplifier giving a single-ended output
on pin 12,

The stereo signal is taken from this pin
and fed to the stereo decode board. It is also
coupled via C;; to pin 1, and after further
amplification is available de-emphasized as
a mono signal on pin 15. De-emphasis is
accomplished by C;; on pin 16. Both stereo

and high-level mono outputs are therefore
available.

The amplifier output to pin 12 can be
attenuated by varying the current fed into
pin 13. In this design pin 13 is open circuited
to fully mute the amplifier while preserving
the a.f.c. drive from pins 10 and 11. This
ensures that the receiver captures a station
from the muted condition.

Improved stereo decoder

The stereo decoder is shown in Fig. 8. When
this decoder integrated circuit was first used
“birdy”-type interference was experienced
under certain conditions. The causes of this
have been reported elsewhere, but it is
worthy of further explanation judging by
the lack of effort to remove it in expensive
receivers.

F

and subcarrier harmonics, assembly mstructlons, setting up

The nature of a frequency modulated
signal is such that a bandwidth many times
that of the deviation is needed for accurate
transmission and reception, around 300kHz
often being used. The spacing of broadcast
programmes is however only 100kHz and
this inevitably results in frequencies from
one station arriving at the detector of
a tuner receiving an adjacent station. The
products from the detection are however
normally supersonic and therefore in-
audible. .

This is fine until we introduce stereo
reception which involves demodulation of
the stereo channel at 38kHz usually using
square-wave switching. This process also
demodulates signals around the odd har-
monics of 38kHz, i.e. 114, 190, 266kHz etc.
The first two of these will produce audible
signals from the adjacent channels at 100
and 200kHz away from the wanted station,
giving interference centred on 14 and
10kHz respectively. These sound like high-
pitched twittering sounds commonly called
birdies.

Knowing the cause, the effect can be
greatly reduced, if not completely elimi-
nated. The wanted stereo information ex-
tends up to 53kHz, so by filtering the signal
above this frequency before the stereo de-
coder, the unwanted adjacent channel
signals can be attenuated. This also brings
about an improvement in signal-to-noise
ratio during stereo reception, as noise above
53kHz is also reduced. Such noise can be
demodulated down to the audio band by the
harmonics of the 38kHz switching frequ-
ency in a similar fashion to the adjacent
channel signals if it is not removed.

The filtering required is carried out by
Tr, in Fig. 8, which also shows the complete
stereo decoder. (This circuit has been built
on a separate board, and for this reason the
components have been numbered inde-
pendently). Transistor Tr; forms an active
filter of the Sallen and Key type and provides
a second-order response. There is an addi-
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tional pole supplied by C,, between pins 10 T ﬁ ® @ @

and 11 of the SBA750 and this, together
with the two poles of the active filter, com-
bine to give a three-pole optimally flat e - —T—7-®
response up to 53kHz, followed by a sharp
roll off of 18dB per octave. This transistor is ,
directly coupled and biased from pin 12 of i SO U %
the SBA750, and its output fed to the input ;J |
of the decoder integrated circuit. ®— |

This decoder is of the phase-locked loop 2 ]
type, and in appreciating the advantages of —K
this form of decoder, it is worth looking T
briefly at the conventional type. These de- @t \_,tj N
coders work by generating the necessary
38kHz switching frequency either by con-
verting up the 19kHz pilot tone, or by phase
locking a local oscillator to this pilot tone. ]
The 38kHz signal may then be used to e y y ‘ Y g
switch the multiplex signal into its two
separate paths. Obviously, this switching
must not only be at the correct frequency
but it must also be in synchronism with the oy

original coding. In other words the phase of E—l -
the coding and decoding signals must be o ®
identical. If a tuned circuit is used as in the [_K" ®

conventional decoder to separate the 19kHz
from the audio, then a high-Q tuned circuit
must be used to avoid phase jitter from the
residual audio. A high-Q tuned circuit how-
ever has a high phase shift for a small
amount of mis-tI{ning. For this reason a low
Q would be required. Hence there is a com-
promise.

The phase-locked decoder operates by
generating a 38kHz signal (in this case a
76kHz signal divided by two). This is
divided by two to give 19kHz which is com- =
pared in phase with the pilot tone. The dif-
ference between the two is used to provide

+ 4 + % - 1+15Vv
Z -]-C17
C4 R6 R< C5 D1 I 22n

1 stereoc
10n 5k1 \5k1 on Indieator
Rg
' b 680

kR
B
o

14

[ ¢

Fig. 7. Internal circuit of SBA750A i.c. includes circuitry i.f. amplifier (below) balanced
quadrature detector and a.f. preamplifier (used on mono only). Signal to unmute output is
applied from Fig. 4 to pin 13. Drive for a.f.c. and indicator circuit is taken from pins 10 and 11
via circuit of Fig. 5 and drive for mute circuit is taken from pin 6.

. . Trg
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DAy ,_4\_1; | HF—o
5k K1 —n l Ci3
470n
Cn
r— : - ; Ri3 1,500p
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Fig. 8. Decoder circuit includes an active filter to roll-off response at 18dB per octave above 53k Hz to prevent “‘birdies” that result from
interference between odd harmonics of 38k Hz and adjacent carriers. Two further active filters remove the 38-k Hz harmonics from the outputs.
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feedback, and hence phase lock the local
oscillator to the pilot tone. The time con-
stant of the feedback path may be made long
so as to reduce the phase jitter to a negligible
amount. This is equivalent to producing a
high-Q tuned circuit, but one which cannot
drift in phase provided the loop gain of the
feedback path is high. This system also has
the advantage that no coils are required.
The complexity required dictates the use of
integrated circuits on economic grounds,
which has the added advantage that fewer
corners need be cut in the design stage, so
that the full potential of the system may be
realized.

Two more active filters have been added,
one per channel, formed by Tr, and Tr,
(Fig. 8) and these are directly biased from
the integrated circuit. Their function is to
remove unwanted signals from the outputs,
such as the 38kHz sub-carrier and its har-
monics, which could otherwise cause trouble
when tape recording.

The MCI1310 has a direct output for a
stereo indicator lamp and the facility for
disabling the decoding process if desired. In
the tuner described this is implemented by a
second pole to the switch which also stops
the oscillator to prevent any possible inter-
ference. The stereo decoding may need to be
stopped if the signal is weak and a poor
signal-to-noise ratio is obtained. Reverting
to mono reception will provide an improve-
ment. You may prefer to use the mono out-
put provided from the receiver board, but
this will need attenuation to give a com-
patible level when switching to mono. The
tuner will, of course, automatically give a
mono output in the absence of a pilot signal.

Construction

Layout and general presentation of the
tuner is largely a matter of personal choice,
and in this connection the mechanics de-

oo o)

scribed represent only our solution, offered
as a suggestion. The layout of the printed
boards are critical, and it is strongly ad-
vised that the board design offered here is
used. The system employs a generous
amount of gain at high frequencies and
even small deviations from the layout given
could prove troublesome. This layout,
given in Figs 9 and 10, follows good en-
gineering practice and ensures stable per-
formance.

When assembling a board of this com-

Wireless World, May 1974

plexity it is a good idea to insert a few com-
ponents at a time, solder these and clip their
leads before inserting a few more. Start with
the passive components and finally the
transistors, integrated circuits, filter and
front end. There are four wire links and
these are made using discarded resistor ends.
The single coilis 15 turns of 33 s.w.g. cotton
cord wire, close-wound on a Neosid type A
screened assembly using an F16 screw core.
Before soldering the wire ends of this, insert
the capacitor Cy (100pF) into the same pins

RV Tuning potentiometer
- —( or switched unit
Aerial
*
O ! 2 O
f-=g=—g-- - + + (R4S}
o o e o = 5 [C22)
1 ! (D5] R48 '-EE-
1 ! ! R39
) [ Link s 1'r6e b
t [
t I R b bq q V
‘ ! i 36|
; ! Tr12 8
\ Front end t Link AO 3
i module : 3
[ LP1186 i Tr7 T"” 0'
1
i ! L|nk +15V
: : R13
1 ; R14
i \ R R Tr3
! | oo -—~
| | o= Lmk
“““““ oS ’L o s g
tereo@ ) ]
SBA750 |t
ok ] %
n b 5
o{cile .-m_.
bTrZ []c15
QTM o{jocs Dcs
O ** Filter }tag .-‘ ."-" i

Fig. 9. Component layout for Fig. 6 is critical and p.c. board shown in Fig. 10 should be used.
Points A and B connect to the a.f.c. switch and points C and D to the mute switch.

sas 808 81

Fig. 10. Copper
side of printed
board, actual size.
Component side
shown above.
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as the coil. This capacitor is slim and is
easily accommodated within the can.

The emitters of the transistors are ad-
jacent to the tag on the can. Transistors 7r,
and Tr, are an exception to this. Insert so
that the flat face of the plastic package is on
the opposite side to the base of the triangle.
If the centre (case) lead is bent forward
towards the flat all these leads will fall into
place.

Finally, solder twisted-pair wires at points
A and B for the a.f.c. switch and C and D
for the mute switch, together with pairs for
the tuningindicator lamp (observe polarity),
audio outputs and 15-volt power supplies.
Mount the two boards on iin brass
pillars at the four corners, preferably on a
metal chassis to ensure good earthing and
screening.

The chassis system (Fig. 12) was con-
structed from 16 s.w.g. aluminium sheet, a
piece 1lin square being required. After
drilling the chassis is bent into a U-shape
where shown, and the front panel fitted
on }in brass pillars. This can be made of
aluminium, sprayed and marked with Letra-
set. Alternatively, perspex may be used,
marked in mirror image and sprayed on the
reverse side. There are many ways open to
home constructors these days, and the pro-
duction of a professional finish is largely a
matter of ingenuity and personal taste.

The front panel is made iin deeper
than the front edge of the chassis to allow
the use of rubber feet on the chassis, yet
leaving a smaller clearance beneath the
front panel. A false front panel has the ad-
vantage of hiding most of the screws and
allowing the push buttons and meter to pro-
trude the correct distance. It also allows
space for a hidden pilot lamp to illuminate
the meter. A cover made of polished wood
or sprayed metal may easily be made to fit
over this chassis, consisting of inverted U-
shape forming the sides and top. This shouid
be about 8 or 8}in from front to back, de-
pending on the front and back overhang
desired, and the sides the same drop as the
front panel.

The only difficulty is in mounting the ten-
turn potentiometer which has a short
spindle and must be brought forward kin
from the chassis. This is achieved by cutting
a clearance hole in the chassis 1-in square
and mounting the potenttiometer on a strip
1 x 2in held on in pillars, or long srews and
double nuts. The spindle will then protrude
from the front panel by the correct distance.

The prototype used six push buttons for
pre-selected stations mounted on a printed
board with the pre-set potentiometers be-
tween them. This resulted in a compact
switch unit, but the method necessitated a
minor trimming of the width of the poten-
tiometer by rubbing their faces with emery
paper until a sliding fit was obtained. This
board also held a drive circuit for the meter
used to display the frequency. This is shown
in Fig. 13, and the p.c.b. in Fig. 14. This unit
may be mounted on 0.lin pitch Letrokit
board and hand wired if preferred, using
the p.c.b. layout as a guide.

The meter drive circuit i1s basically an
emitter follower driven from the tuning
voltage, but the addition of a Plessey SL.301
matched pair as shown results in a tempera-
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Fig. 11. Stereo decoder layout. Points A, B and C connect to mono/stereo switch shown
actual size.
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Chassis for complete receiver can be made
from an 11in square 16-s.w.g. sheet of
aluminium, bent into a U-shape (Fig. 12,
above). Separate front panel and cover
improve appearance. Drive circuit for
frequency meter gives linear frequency
scale, varicap non-linearity being matched
by matched-pair integrated circuit (Fig. 13,
below). Layout on right shows pre-set
potentiometers and frequency meter
components (Fig. 14).

+15V

from
varicap line
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ture-stable law-bending circuit producing a
linear frequency scale from the non-linear
law of the front-end varicaps. The meter is
and RS Components miniature edge meter
MR42A, 25-0-25 pA. By removing the two
screws the case may be removed and the
scale lifted from its mounts. A wipe with
acetone or nail varnish remover removes
the lettering which may then be replaced
with a suitable frequency scale using Letra-
set—or free-hand if you have a steady one!
Take care to avoid damage to the pointer,
and the case should be replaced to exclude
dust while the scale is being redrawn. Final
calibration is done by mechanical adjust-
ment of the zero adjuster while receiving a
known station.

It is important that the power supply
should be free of ripple and temperature
stable, and this is achieved by a regu-
lator. integrated circuit RS Components
MVRI15V. This, together with bridge recti-
fier REC70, 1000 pF capacitor, and trans-
former (634) from the same supplier com-
plete a stable power supply for little effort.

Top-grade components were used to en-
sure reliability and consistency of perform-
ance. It is strongly recommended that the
components specified are used. There are
parts of the circuit which require 2%
resistors, for example, to ensure correct
biasing and balance of the tuning point and
a.f.c. circuitry.

Setting up and testing

When the boards have been wired and
mounted make the appropriate intercon-
nections. Connect l.e.ds and switches and
check everything before switching on. Put
switches in the a.f.c.-off and mute disabled

copper side

multi turn
50k pot.
push buttons
g \ \-v N\
o | l& - ; 3
* g gl |B] (B
118 & > 3
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]

connections
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Tuner performance

audio output at 7S5kHz deviation

OUTPUT LEVEL (dB)

distortion 0-5% at 75kHz

capture ratio 1-8dB

mute level 3 to Suw

output 18OmV stereo
1-7V. mono

. o i e

Ll pa1ll I\ porriig

—-70 1 40 peit L [ N i 411l 1
1uv 10pv 00pv 1mv 10mv
< INPUT LEVEL .
16-3V tilament
transformer MVR-15V

LO—o regulator

240v +15V

SOHz to board

NO- 21,000p

25V
EO= o m—m o — — :
”L"r (a)
A ]
Lo
power — | main - ——— stereo
NO supply {F|_ board - board
EO [ { /
aerial {° screen not 3-pin
'"p“’(rj connected here —| — B alug
el (b)

Components for suitable power circuit, above, were listed in part 1.

positions, and leave the aerial unconnected.
Do not adjust the front-end module which is
pre-aligned and should not be touched.
Under these conditions there will be a band
of noise defined by the i.f. filter passing
through the limiting amplifier to the de-
tector. If the core of the single coil is adjusted
until the tuning lamp responds and be
trimmed for maximum brilliance, the de-
tector will be correctly adjusted to the centre
of the i.f. pass band.

Now connect an audio amplifier and
speaker. A loud smooth hiss should be
heard. If the mute switch is operated this
hiss should be silenced and the tuning lamp
extinguished. Connect the aerial—a short
length of wire may receive several stations—
and, with all push-buttons out, adjust the
ten-turn potentiometer to find stations.
Observe a.f.c. action by mis-tuninga station
until the tuning indicatorisjust extinguished
and the output muted. Switching in the
a.f.c. should recover the station.

A good aerial will now reveal anything
around a dozen stations. The three least
noisy should prove to be the national
stations, and the frequencies of these are
given in the local Radio Times. Trim the
meter using the internal adjuster and obtain
pre-set stations by pressing the appropriate
button and adjusting the adjacent pre-set
potentiometer. If this adjustment procedure
cannot be achieved switch off and check all
components and interconnections. Particu-
larly check for incorrect polarity l.e.ds and
capacitors, misplaced n-p-n an p-n-p tran-
sistors, capacitors omitted in coil assembly
or wrong number of turns.

If the alignment of the main board is
achieved set the stereo decoder. This in-
volves adjusting the oscillator using the
single pre-set potentiometer. First find a
transmission known to be stereo; check
with the Radio Times. Ensure that decoding
is not disabled by the switch provided and
adjust until the stereo indicator lights. Now
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Components

(stereo decoder)
Transistors BC109
IC MC1310
Diode 5082-4403 (l.e.d.)
Resistors
R, 5.6kQ
R, 9.1kQ
Ry, Ry, Ry 10kQ
R, 16kQ
R, 1kQ
Rs, R, : 5.1kQ
Ry 680Q
RQaRIO’ Rl3’R14 15kQ
Rz, Ris 470kQ
RV, 4.7kQ
Capacitors
C, 620pF (polystyrene)
C, 150pF (polystyrene)
Cy 1uF (polycarbonate)
C,, Cs 10nF (polycarbonate)
Ce 470pF (polystyrene)
C,, Cyo 0.22pF (polycarbonate)
Cg, Cy3, Ci5  0.47uF (polycarbonate)
Co 47nF (polycarbonate)
Ci1,Cia 1.5nF (polystyrene)
Ci2, Cys 680pF (polystyrene)
Ciq 22nF (polycarbonate)

release and pre-press the stereo switch and
adjust the potentiometer until the led.
lights in the shortest possible time after the
switch is pressed. This is the correct setting.

Finally, a word about aerials. This tuner
will receive stations on a few feet of wire,
but if the full potential and maximum signal-
to-noise ratio is to be obtained, a good aerial
is essential. Any system can only be as good
as its signal source, be it a pick-up cartridge,
tape head or radio aerial, and this can easily
be the weakest link in the chain.

Tuner kit. A kit of parts will be available for
this tuner from Icon Design at 33 Restrop View,
Purton, Wilts SN5 9DG. See advertisement on
page 40 for details. g

Modification. A resistor (Rsy) of 2kQ should
be added in place of the wire link shown just
below R,; in Fig9. Because Motorola have
altered the specification for the MC1310, a
150-Q resistor should be added in the supply
line to the decoder board, returning the l.e.d.
current directly to the + 15V rail. Increase C
to 20uF to decouple this.
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An introduction to digital counters

—to accompany series 14 of Circards

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

Paisley College of Technology

A digital counter comprises an intercon-
nection of bistable or two-state memory
circuits or, colloquially, flip-flops. The
counter embraces those circuits which
accumulate pulses according to a specific
code as they appear at the input, frequency
dividers, sequence generators and pulse
waveform generators. The application
requirement will generally determine how
the collection of flip-flops is identified, but
in this article the generic name of counter
will be used.

The basic flip-flop has one or two
control inputs, and two outputs termed
Q and Q (not -Q), where Q represents
the opposite state of Q. The logic state of
these outputs may be termed set or reset,
high or low, 1 or 0, and the change of state
may occur on 0 to 1 or 1 to O transitions
at the input, depending on the type used.
The varieties of flip-flops used in counters
are normally described by the control
inputs and are termed D-type, T-type, RS
and JK. The triggering input, called the
clock-pulse input, ensures that a change
of state will only take place on the
occurrence of a pulse at the clock-input.
Other facilities that may be available are
preset and clear inputs which allow a
flip-flop to be set (Q = 1) or reset (Q = 0),
independently of the control inputs.
Typical symbols for these flip-flops are
shown in Fig. 1. Other variations include
operation by positive or negative logic,

triggering on positive or negative pulse
edges or a combination of these as in
master-slave flip-flops.

A basic RS flip-flop using NAND gates
is shown in Fig. 2. To represent the
dependence of the Q output on the control
inputs when a clock pulse occurs, a truth-
table is used to demonstrate the state of Q
at the nth clock pulse (Q,), and after the
next clock pulse (Q,.)—Fig. 3. For
example, if S and R are both at logic zero
when a clock pulse occurs, the output Q
will not change state, but remain as it was
before the clock pulse. However, if S = 1,
R = 0, then Q becomes logic 1, ie. if it
was previously logic 0 a change of state
occurs, and if it was logic 1, it remains so.

The indeterminate state of Q for the
condition that R = § = 1 exists because
of a race condition between gates and is
one disadvantage of this flip-flop—such a
condition must be avoided. The JK flip-
flop, however, does not have this disad-
vantage—all output conditions are predict-
able, as shown in Fig. 4. The last com-
bination of J = K = 1 permits a useful
toggle action in which the output changes
state on the occurrence of every clock
pulse.

Counters are generally classified as
asynchronous or synchronous. The basic
asynchronous circuit is implemented with
cascaded toggle flip-flops, where the out-
put of a previous flip-flop is the clock-

input for the next in sequence. Alter-
natively, the drive inputs may come from
Boolean combinations of other outputs.
In either case, a disadvantage is that each
flip-flop changes state at a different time
in a sequence. For each flip-flop a pro-
pagation delay exists between the
occurrence of a trigger pulse and the next
state of the output, and this delay “ripples-
through” the counter. This restricts the
maximum operational speed of the counter,
since the maximum ripple-through delay
must be less than the time between input
pulses.

In integrated circuit technology, these
counters have the advantage that each
flip-flop operates at half the frequency of
the preceding one. This allows a trade-off
in high-speed (high-power dissipation)
circuits to be used in the first stage, with
lower speed (low-power) configurations
being used in later stages. The maximum
count (including zero) of a counter con-
taining n flip-flops is 27, feedforward or
feedback techniques allowing counts less
than this to be achieved. The number of
distinguishable states through which the
counter cycles is known as the modulus of
the counter, and this may be fixed when
implemented with individual flip-flops, but
some m.s.i. packages are available that
permit variation of the modulus by a simple
connection or change or simple gating. If
the outputs of ripple-counters are to be

:
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Fig. 1. Four basic types of flip-flop.
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Fig. 4. Truth table for
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decoded, care must be taken to ensure that
the decoder network is enabled only when
it is certain that all intermediate state
changes have occurred.

The disadvantage of the asynchronous
counter is avoided by the synchronous or
parallel counter, in which all flip-flops
change state in synchronism with a com-
mon clock-pulse. The speed of operation
is limited by one flip-flop delay and that of
any gating necessary, and these will depend
on the type of hardware being used, e.g.
c.m.o.s.,, ttl, ecl Recent Schottky
synchronous counter packages have
internal circuitry which eliminates all
external gating, and counting speeds up to
70MHz are claimed, and e.c.l. packages
are available for speeds up to 110MHz.

Any sequence may be generated using
individual JK flip-flops and associated
gating. The design is more complicated
than the asynchronous types, but one
technique simplifies the design problem
using Karnaugh maps.' g

The map is a two-dimensional repre-

. sentation of all possible combinations of

a number of variables, where each
square is one unique combination and
adjacent squares are identical except
for one variable. The rows and columns
are arranged in accordance with the
Gray code
numbers, in which only one bit changes
as we progress through adjacent numbers
(Fig. 5). A Karnaugh map for four
variables, A, B, C and D, is shown in
Fig. 6, where a 1 in a square means the
existence of logical “ANDed” variables,
identified by the row and column com-
mon to that square.

The 1 squares are connected by the
logical OR function, and the Boolean
expression represented by Fig. 6 is
F = ABCD + ABCD + ABCD
+ A.B.C.D. A 0in a square indicates that
this particular combination does not exist.
The advantage of the map is that minimiza-
tion of the Boolean expression is simplified
by being able to group adjacent squares
in pairs, fours, etc. Two squares can be
combined to eliminate one variable, and
these two squares can be combined with
another two adjacent squares to eliminate
one more variable. The four squares may
be looped as shown, because of their
adjacency, thus A and C become redund-
ant as both states of each are included in
these squares reducing the function to
F = B.D. This can be confirmed by a
Boolean minimization. Note that adjacency
of squares exists at the extreme ends of
horizontal rows, and at the extreme ends
of vertical columns.

A design of a modulo-6 Johnson counter
is considered as an example of the tech-
nique. The maximum modulus of an
m-stage Johnson counter is 2m, hence a
minimum of three flip-flops is required.
It is assumed that the outputs are taken
from the Q output of the flip-flops
designated A, B and C, and the map is
used to minimize the gating necessary to
obtain the prescribed sequence Fig. 8.
As all possible combinations of the
variables are not used, the “can’t happen”
or redundant states are denoted by a

representation of decimal -

combination of one and zero (0) in the
state table (Fig. 9) because the states are
not specified and may be made 1 or O at
will. In this case they will be considered as
Is. The state table shows the desired out-
puts at A, B and C on the occurrence of
the numbered clock pulse, where O and 6
are equivalent, i.e. the 6th pulse resets the
counter to zero. It will be assumed that
the counter commences from the zero
state.

The design technique requires the pre-
paration of a Karnaugh map for the J and
K input of each flip-flop to determine the
control levels required at each input for
every step of the sequence, by deriving a
minimal Boolean expression for each map,
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the circuit may not necessarily be minimal.
This then determines the internal gating
required.

An excitation table for the JK flip-flop
is derived from the JK truth-table shown
earlier. This table (Fig. 7) shows the
necessary J and K inputs to either hold
the flip-flop in a 1 condition or a O con-
dition, or to cause a 1 to 0 or O to 1 -
transition, all on the occurrence of an
input clock-pulse. The X indicates that it
does not matter what that particular J or
K state is, provided the other control input .
is in the correct state.

For example, if it is assumed that
Q = 1, and a transition to logic O is
required on the occurrence of a clock-

though as these are derived independently pulse, then from the truth-table either
DECIMAL GRAY-CODE an Qe I -
A B C D
0 0 0 X
0 0] 0] 0] 0 0 1 1 X
1 0 0 0 1 1 0 X 1
2 0] 0 1 1 1 1 X 0
3 0 0 1 0
" 0 1 1 0 Fig. 7. Excitation table for JK flip-flop.
5 0 1 1 1
6 o 1 0 1 c E A |puisenot
7 o -1 0 e} 0 0 0 0
5 E 0 o 1 1
| i 0 1 1 2
Fig. 5. Gray code for decimal numbers. 1 1 1 3
1 1 0 4
AO O 1 1 ! © © 5
BO 1 1 O 0 < 0 6
C D
00 Fig. 8. Johnson counter sequence.
0 1 l 1 1 | A Q 0 1 1
B O 1 1 (0]
s ST
11 ol o |®| 2] 1
1 0 1 5 4 3 )]

Fig. 6. Karnaugh map for four
variables.

Fig. 9. State table for Fig. 8.
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Ja Qa
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Je Qg Je Q¢
Ks Qep—A—4Kc Qc

ciock pulse
input
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synchronous N-stage shift register

exciusive OR

L logic

Fig. 11. Implementation of modulo-6
Johnson ring counter. .

Fig. 12."M-sequence generator using
exclusive-OR gates. J

J=0,K=1,0or]J =1,K = 1 will cause
this change, i.e. provided K = 1, J may
be either 0 or 1. As each input pulse
occurs, the flip-flops should change in
accordance with the truth-table of
Fig. 8. The steps involved in filling the JK
maps are as follows.

The can’t-happen conditions of the state-
table are transferred to equivalent squares
on the separate J and K maps. Consider
the J, and K, maps. On the occurrence
of the first pulse, Q, should hold at logic 1,
‘hence an X is put in the J, map square
representing pulse no. 1, and a O in the
K, map square. This is repeated for pulse
no. 2. At pulse no. 3 a 1 to O transition is
required, hence an X is put in J, map
square for pulse no. 3, and a 1 in K, map.
A 0 is maintained for pulse no. 4, hence a
Oin J, and X in the K, square for pulse
no. 4 is necessary. This is continued until
all squares for each map are filled.

As an example of the minimization,
notice that symbols ® or X may be 1,
hence a loop of four adjacent squares is
available in the J, map, i.e. the minimal
solution for J, is given by C. Similar
loops of four are obtained for each of the
other maps, the circuit being implemented
in Fig. 11. No external gates are required
in this circuit, because the complemented
outputs are already available from each
flip-flop. g

Common arrangements using this tech-

i nique are b.c.d. counters, decade counters,

up-down counters, though some are also
available in m.s.i. packages.

The implementation of Fig. 11 has been
described as a modulo-6 Johnson ring
counter. However, examination of Fig. 8
shows that each output Q,, Q and Q.
has one pulse for every six of the input
so that the device could be regarded as a
divide-by-six frequency divider. Most
frequency dividers, on the other hand,
allow one to divide by an arbitrary

number so it cannot be regarded as a very
good frequency divider. .

The device of Fig. 11 can also be
regarded as a sequence generator, in that,

given an input pulse sequence, one obtains .

a different output pulse sequence—
admittedly not a very interesting one.

There is an infinite number of sequence
generators that one could build but of
particular interest are those which produce
so-called maximal length binary sequences
(M-sequences). Used in many areas, such
as data communication system identifica-
tion and correlation methods, M-sequences
are generated by synthronous shift regis-
ters with feedback from various stages
being used to determine the next state to
be fed in. Feedback complexity is not
proportional to the register length and
very long sequences can be generated by
very simple feedback arrangements. Feed-
back is performed by modulo-2 addition,
i.e. via exclusive-OR gates (Fig. 12).

The properties of these sequences depend
on the clock rate, f,, and on the number of
stages in the shift register, n, but all of
the sequences possess to some degree pro-
perties close to those of band-limited white
noise. (Hence the name pseudo-random
binary sequences or p.r.b.s.) The signal
bandwidth is given approximately by
/f./5 and the greater the value of n the more
closely do the properties resemble those
of random noise. The sequences are not
in fact random because they are binary in
nature and because they are cyclic, the
cycle length being 2"—1 clock periods.
The binary nature of the signals is easily
removed by passing them through simple
first- or second-order filters so that the
signal becomes continuous and has a pro-
bability density function which is close to
Gaussian. The cyclic nature of the signal
is in fact one of the advantages of
M-sequence and is one of the non-random
features one would wish to retain. This is
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because experiments can be repeated for .
checking purposes over a cycle length
without the statistical difficulties of genuine
random noise. From this point of view it
is therefore desirable to limit n.

Design is greatly facilitated by tables
which indicate what feedback paths are
necessary to produce an M-sequence of
given length.2 The .problem comes down
to one of choice of f. and of n for the

.particular application in mind.
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Horn loudspeaker design—2

Continuing the development of design theories and techniques

by J. Dinsdale, M.A., M.Sc.

Cranfield Unit for Precision Engineering

The previous sections have outlined the
physical principles underlying the operation
of horns, and have shown how, provided
certain basic rules are followed, sound re:
production of startling clarity and realism
is possible from horns. However, it will also
be clear by now that, unless one is prepared
to accept extremely large and costly struc-
tures, it is all too easy to lose many of the
potential qualities of horns through at-
tempts to reduce the size to more acceptable
proportions. This section now considers
the procedures to be adopted in designing
a domestic horn enclosure.

It has already been stated that the horn
behaves as a transformer, converting acous-
tic energy at high pressure and low velocity
at the throat to energy at low pressure and
high velocity at the mouth. As with the
analogous electrical transformer in which
electrical voltage and current correspond to
acoustical pressure and velocity, the basic
requirements of the acoustical horn are that:
(a) the primary (throat) should be correctly
matched to the signal source (loudspeaker
motor); (b) the secondary (mouth) should
be correctly matched to the load (listening
room); (c) the horn should be designed to
handle the specified power level and fre-
quency range. There are four principal
parameters of the horn, namely mouth area,
-throat area, flare contour, and axial length.
Any three of these will determine the fourth,
and hence the characteristics of the horn
itself. Once non-circular cross-section and
non-linear axes are adopted, the problem
becomes far more complex, and mathemati-
cal and physical concepts are no longer
sufficient to design a horn. Nevertheless, the
basic characteristics even of folded horns
are determined to a large extent by known
acoustic principles, and the most effective
method of design is to work from these
principles, ensuring that any deviation from
theory is made on scientific grounds where
possible.

Flare profile

Previous sections discussed the most com-
monly considered flare profiles, and it was
concluded that a contour which allowed an
exponential increase of the area of the wave-
front as it travelled from throat to mouth
provided the best compromise between the
extremely gradual expansion of the hyper-
bola (giving optimum loading of the motor,
but excessive throat distortion) and the

rapid expansion of parabolic and conical
horns (giving minimum throat distortion
but poor loading of the motor). However,
the exact shape of the wavefront within a
horn of curved profile is uncertain, and
therefore assumptions have to be made,
ranging from Wilson’s modified exponen-
tial (lying a little inside the true exponential)
to Voigt’s tractrix, (which commences in a
virtually identical manner to the true ex-
ponential, but departs substantially outside
it in the region of the mouth). Which con-
tour one adopts must be largely a matter of
personal preference based preferably on
careful listening experience.

Mouth geometry

The mouth of the horn couples the horn
itself to the listening room. One of the com-
monly raised disadvantages of horns is that
they require a very large mouth area if bass
notes are to be properly reproduced. To
some extent this is true; one cannot get a
double bass out of a piccolo. However, there
are a number of ways in which the mouth
area may be reduced to manageable pro-
portions without significantly sacrificing
bass response.

As a sound wavefront travels up the
steadilyincreasing bore of the horn, it should
not meet any major discontinuity. However,
it is clear that, unless the length and mouth
diameter of the horn are infinite, there must
be some discontinuity as the wavefront
emerges and is no longer constrained by the
walls of the horn. Although the cut-off fre-
quency of the exponential horn is deter-
mined by the flare constant, the linearity
with frequency of the acoustical resistance
and reactance are determined by the mouth
area, which, for a given throat area and flare
constant will also determine the overall
length of the horn. Strictly speaking, for no

41 2m
(free space) (centre of fioor)

discontinuity, the mouth should have in-
finite area. However, Olson? has shown that
provided the perimeter of the mouth of an
exponential horn is greater than four times
the cut-off wavelength,

i.e. Dm > 44,

there will be no significant deviation of
mouth resistance from that of the infinite
horn. .

A more important result is that for only
6dB variaticn in acoustic resistance, the
mouth perimeter may be made equal to the
cut-off wavelength, i.e. mouth area =
AZ2/4n where A, is the cut-off wavelength.
As the mouth area is reduced below this
value, the non-linearity of the acoustical
resistance and reactance will increase.

Now these figures refer to the situation
where the horn is suspended in free space,
i.e. it radiates into an angle of 4n solid
radians. In practice, this situation never
occurs: even if the horn were placed on the
ground at the centre of an infinite field, the
mouth would only radiate into half a solid
angle, or 2n solid radians ; against the centre
of a wall the mouth would be loaded by =
solid radians, and in a corner formed by
two walls and the floor the mouth will be
loaded by only #/2 solid radians. The signi-
ficance of this is that, whereas the minimum
mouth area for a circular horn has been
shown to be 4.2/4n when loaded by 4= solid
radians, this value may be divided by a factor
of two each time the solid angle is halved.
Thus the mouth area may be reduced to a
size more in keeping with domestic con-
ditions, e.g. a horn with a cut-off frequency
of S6Hz (wavelength 20ft) would require a
mouth area of 32 sq ft in space, but only
8 sq ft against a wall and 4 sq ft in a corner
position, tc give variations in loading of
less than 6dB.

/|
4 Ve
s
s 2
(against wall) (corner)

Fig. 8. Solid angles presented to a horn in different positions.
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This situation which is illustrated in Fig.
8 may be compared with the mouth of a
single horn placed at the intersection of
eight rooms: four on the ground floor and
four on the first floor. The bass response of
the original horn will not be impaired, even
though a listener in each room will see only
one eighth of the total mouth area. One sel-
dom gets anything for nothing in this world,
and those who adopt corner speaker posi-
tioning in order to obtain a purer extended
bass response from as small an enclosure as
possible, may have to live with the eigen-
tones such a position produces.

A plan view of a corner horn shows that
the room itself provides a natural extension
of the horn mouth. Many listeners have
observed that corner horns can provide bass
notes from fore-shortened horns, well below
" the limit dictated by the mouth area?, It is
tempting to reduce the mouth area still fur-
ther below the 3dB limit established earlier
and rely instead on the corner placement
itself to supply the additional mouth area
and horn length. In the author’s experience,
this technique cannot be justified because
although the bass response is undoubtedly
there, careful listening reveals an uneven
response over the first two octaves above
the cut-off frequency which will often de-
tract from the realism offered by the horn.
It is therefore recommended that in cases
where overall enclosure size is a limitation,
a correctly-designed horn with a cut-off fre-
quency of (say) 80Hz will give a more satis-
fying and linear response than a fore-
shortened horn whose expansion constant
has been set to 40Hz but whose length has
been limited to give a mouth area corres-
ponding to 80Hz.

Most domestic horns will be of rectangu-
lar cross-section for ease and cheapness of
manufacture. The foregoing comments re-
garding horns of circular section apply also
to rectangular sections, although it is clear
that the wavefront must behave in a most
complex way at the corners, thereby re-
ducing slightly the effective cross-sectional
area. Provided that the ratio between the
major and minor axes at the mouth does
not exceed 4:3, rectangular horns may be
employed to good effect.

Tabular design data is given for horns of
both round and square section, with mouth
areas computed for both corner positioning
(n/2 solid radians) and wall positioning (n
solid radians).

Throat geometry

The throat of the horn couples the wave-
fronts from the loudspeaker, which should
ideally be plane at this point, to the horn
itself. It has previously been shown that the
horn is an acoustic transformer, converting
acoustic radiation of high pressure/low
velocity at the throat to low pressure/high
velocity at the mouth. It is clearly of advan-
tage to have a high pressure (and hence a
low velocity) at the throat, because the low
velocity will result in smaller movement of
the loudspeaker cone, thus reducing the
distortion produced by non-linearities in
the magnetic field and the suspension. One
way of increasing the pressure, and also of
ensuring a higher degree of ‘‘plane-ness” of
the wavefronts is to employ a throat area

substantially smaller than that of the loud-
speaker itself. Tests carried out on a number
of loudspeakers have shown that the
“equivalent piston area’ is approximately
709, of the speech cone area, i.e. the loud-
speaker diaphragm in the shape of a trun-
cated cone gives the same acoustic output
as a plane piston with 70%; of its area.

There are a number of practical reasons
why modern loudspeakers are not manu-
factured as plane pistons; one of the un-
fortunate results of employing conical dia-
phragms is that the resulting wavefronts are
in general not planar. However it has been
found empirically that a throat area of be-
tween one quarter and one half the ‘“‘equiva-
lent pistonarea’ of the loudspeaker provides
satisfactory coupling between the loud-
speaker and the horn, and also gives an
approximation to plane wavefronts at wave-
lengths well in excess of the throat dimen-
sions. It must be emphasized that for higher
frequencies, where the wavelengths are of
the same order as the physical dimensions
of the loudspeaker diaphragm, the throat
area should be made the same as that of the
loudspeaker, and the horn should be of
circular section, at least at the throat, so as
to minimize standing waves across the horn
itself.

The phenomenon of air overload distor-
tion is caused by the non-linear relationship
between pressure and volume of the air in
the throat of the horn as it undergoes adia-
batic compression and expansion. Beranek*
has derived the relationship for 2nd har-
monic distortion at the throat of an infinite
exponential horn as:

% 2nd harmonic distortion
= 1.73(f/f)1,x 1072

where f = driving frequency f = cut-off
frequency I, = intensity (watts/sq in) at the
throat.

This expression is also closely correct for
finite horns because most of the distortion
occurs near the throat. This expression has
been plotted in Fig. 9 from which the throat
area for given power and distortion may be
obtained.

It is important to appreciate that the
acoustic power radiated by musical instru-
ments is extremely small?, and that the
higher the frequency the lower is the acous-
tic power to give the same subjective effect
at the human ear. With the exception of full
orchestra and pipe organ, which in the
author’s view it is futile to attempt to repro-
duce in domestic surroundings at anything
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Fig. 9. Distortion caused by air overload at
the throat.
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approaching normal volume level, the
acoustic power levels are extremely small,
and an aim-point of (say) 3 watts and 1%,
distortion at the cut-off frequency, reducing
to 0.05 watts and 0.5%, distortion at four
times the cut-off frequency, is likely to prove
entirely satisfactory for domestic listening?”.

The above proposals for power and dis-
tortion give a throat area of around 10 sq
cm, from Fig. 9, which compares not un-
favourably with the effective piston area of
43 sq cm for a 3%in loudspeaker, one
quarter of which is a little over 10 sq cm. Of
course, if the throat area is increased, as
would be the case with larger loudspeakers,
the available power for a given level of dis-
tortion will also increase.

Having established the throat and mouth
areas and the flare profile, the length of the
horn and hence its area at any point may be
obtained mathematically or graphically.

The horn as a filter

The foregoing sections have indicated how
the horn can act as a bandpass filter— the
lower pass frequency of which is determined
by the expansion coefficient and the upper
by the volume of the cavity between the
loudspeaker and the throat of the horn. It is
important that the response should be as
linear and free from distortion as possible
over this passband, and as far as the lower
frequencies are concerned, careful choice of
mouth area, in conjunction with a know-
ledge of the solid angle into which the horn
will radiate and the flare constant, can en-
sure that non-linearities in the frequency re-
sponse are kept to a satisfactorily low level.

However, with regard to higher frequen-
cies, non-linearities of increasing amplitude
become apparent at frequencies exceeding
about four times the cut-off frequency, due
to internal cross-reflections and standing
waves set up within the horn itself. These
non-linearities will be more serious if the
material of which the horn is constructed
can resonate, and they are also accentuated
if the horn is folded, when wavefronts at the
higher frequencies will be distorted at bends.
In fact, there is also a practical limit beyond
which folding becomes undesirable : folding
should not occur beyond the point at which
the lowest wavelength (highest frequency)
to be transmitted exceeds 0.6 of the diameter
of the horn. More will be said of this limit-
ation during the discussion on folding, but
it clearly points to a practical limit on the
highest frequency a horn may accurately
transmit.

Yeta further limitation becomes apparent
from the graph of throat distortion versus
frequency (Fig. 9). As the frequency in-
creases, the percentage distortion for a given
power density at the throat will also in-
crease, and although it is generally true that
in the majority of complex musical sounds
the energy level reduces with increasing fre-
quency there will still be a frequency above
which throat distortion becomes unaccept-
able.

A commonly used and quite adequate
rule of thumb is that a horn should not
handle frequencies higher than four octaves
above its cut-off frequency, although purists
may prefer to limit at only three octaves in
order to ensure lower distortion levels,
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The complete multi-horn system

The maximum frequency range to be
handled by a wide-range high-quality loud-
speaker is about 9 octaves, i.e. 40Hz to
20kHz. This is clearly too wide a range to be
handled by a single horn, for the reasons
already noted, but it can conveniently be
divided into three ranges, i.e. 40Hz to
320Hz, 320Hz to 2.5kHz and 2.5kHz to
20kHz. In practice, a 10% overlap should
be allowed to ensure that there are no
troughs in the response at the crossover
points, and a case could be made for a four-
horn system to cover a wider range.

It is worth considering a more modest
instrument. If the cut-offfrequencyislimited
from 80Hz to 18kHz and a two-horn system
is considered with each horn handling a
little under four octaves, the frequency
ranges become 80Hz to 1.2kHz and 1.2kHz
to 18kHz. Again, about 109 frequency
overlap should be allowed.

The great attraction of a two-horn system
is that only a single loudspeaker is required:
the bass horn will be loaded from the rear
of the loudspeaker; while the middle and
treble horns will be loaded from the front of
the loudspeaker, to eliminate interference
and diffraction effects caused by the frame
and magnet assembly at lower wavelengths.
It has already been emphasized that the
throat of the horn should match exactly the
loudspeaker dimensions at these higher fre-
quencies, and this arrangement is particu-
larly attractive if a twin-cone speaker is
employed. Treble wavefronts may be pre-
vented from going down the bass horn by
the cavity. To show the ease and utility of
this approach, this article will include the
design of a “‘mini-horn’’ utilising both sides
of a single loudspeaker in a cabinet of
reasonable size and cost for small domestic
living rooms.

Purists may claim that the curtailed fre-
quency range of 80Hz to 18kHz is in-
adequate. It is however the author’s experi-
ence that the flat relatively distortionless
response between these limits, together with

the sense of presence afforded by the horn’s
transformer action, make the mini-horn
sound more attractive than many commer-
cial loudspeaker systems of similar size but
two or three times its price.

Once one adopts a multi-horn approach,
there will be a number of frequencies which
fall within the compass of two horns, i.e.
320Hz and 2.5kHz in the case of the three-
horn system, and 1.2kHz for the two-horn
system. Itis essential that the radiation from
the relevant pair of horns should be reason-
ably in phase at the crossover frequency, to
avoid the presence of troughs in the fre-
quency response, because the bass horn will
be folded to bring its mouth adjacent to the
other horns (it is not normally necessary or
desirable to fold the middle and treble
horns). This requirement places a restriction
on the length of the horn, which has until
now been regarded as a parameter to be
determined solely by the throat and mouth
diameters and the flare constant, and it is
now apparent that the length of the lower
horn of each pair should be either an odd or
even number of half wavelengths of the
crossover frequency, depending on whether
the radiation wavefronts at the throats of
the two horns are respectively in or out of
phase.

Thus, if separate loudspeakers are used
and the voice coils are connected in phase,
the combined length of the horns from the
loudspeakers to the plane of the mouths
should be an even number of half wave-
lengths. Conversely, if a single loudspeaker
is used to feed two horns, the radiation from
the front and rear of the cone will be out of
phase and the combined length of the two
horns should be an odd number of half
wavelengths. In practice, the lower horn
will be considerably longer than the upper,
and will effectively determine the design.

Folding, cabinets and room placing

Hitherto, discussion has been confined to
ideal horns, of circular cross-section and

straight axis, constructed of very stiff ma-

I
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Fig. 10. Methods of folding horns (a) Olson, (b) Olson and Massa, (c) Lowther, (d) Newcombe, (e) Klipsch.
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terial. Although typical dimensions for
practical horns have not been calculated
formally, it will be clear from many of the
tables and diagrams that the dimensions of
bass horns are almost certainly too large for
comfortable accommodation in an average
living room. Two further points must there-
fore be added to the design procedure,
adoption of rectangular sections and folding
the horn into a compact size.

Rayleigh showed that bends in tubes of
constant cross-section will have no effect on
transmitted soundsif the wavelength is large
compared with the diameter, but that any
cross vibrations set up will have a funda-
mental wavelength of 1.7 times the tube
diameter. Wilson'' has summarized the
three principal rules of folding horns as
follows : the wavefronts must not be twisted
across the horn; the horn diameter (or
width if rectangular) must be less than 0.6
times the lowest wavelength to be trans-
mitted by that horn; the wavefront should
be accelerated round bends to preserve its
form.

As soon as one departs from the straight
horn of circular cross-section, the scientific
design principles described cease to be so
relevant and become of more approximate
value, although the three basic rules quoted
above, together with the choice of a suitably
stiff material for construction, provide very
acceptable results.

A folding technique which twists the
wavefront across the horn is difficult to
achieve in practice, and may be eliminated
by folding always in one plane. The require-
ment to ‘“‘accelerate the wavefront around
bends to preserve its form™ is difficult to
achieve when more than one fold isinvolved,
since it requires a rectangular cross-section
before the bend to become trapezoidal
around the bend itself'!, and then revert to
a different rectangular section after the
bend. If one considers a multi-fold horn,
concertina-fashion within an overall rec-
tangular enclosure, this is not really a prac-
tical proposition, and isunnecessary because
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subsequent bends correct the waveform.
But for single bends it can be adopted, and
the mini-horn design described later could
utilize this feature.

Examination of the Patent Office records
for folded horn designs registered during
the 1920s and 30s provides a fascinating
monument to the ingenuity of acoustical
designers, and Fig. 10 illustrates a number
of the more well-known methods of folding.
The restriction of horn width at a bend to
0.6 times the highest wavelength to be trans-
mitted suggests initially that folding can
only be attempted over the first few feet of
the length of a horn; after that point the
width will have reached the limiting value.
However, this limitation may be overcome
by bifurcating the horn (splitting into two
equal channels) at each point when the
width limits. Thus the mouth of a horn may
comprise four equal mouths (brought to-
gether for convenience and to ensure audio
realism) and the four “quarter-horns” may
be folded far closer to the mouth than
would otherwise be possible. Rayleigh has
shown’ in Art. 264 that bifurcating a con-
duit will have no effect on the transmission
of sound provided the lengths of the two
portions are equal and the sum of their areas
at corresponding points is equal to that of
the original conduit.

In many cases, the front side of a loud-
speaker, whose: reverse side is horn loaded,
will be physically close to the mouth of the
horn itself, and it is commonly feared that
there will be concellation at certain fre-
quencies caused by interference between the
two radiations in anti-phase. However, the
direct radiation from the unloaded front of
the cone is only a few percent of that through
the horn, and so the amount of cancellation
is negligible.

Frequency handling

Although it has been shown that each horn
acts as an acoustic bandpass filter, the lower
cut-off frequency being determined by the
_expansion coefficient and the upper cut-off
frequency by the throat cavity, there are
important reasons why the full audio signal
should not be applied directly to all horns
regardless of their frequency handling capa-
bility. At the low frequency end of the
spectrum, examination of Fig. 3 (Part 1)
shows that the horn provides the loud-
speaker with no resistive acoustic loading
below its cut-off frequency. Thus any ap-
plied signals below this frequency will cause
excessive movement of the loudspeaker dia-
phragm, which will be constrained only by
the mechanical and electro-magnetic fac-
tors. This excessive movement can cause
unpleasantly high intermodulation distor-
tion, and can also lead to further non-linear
distortion when the loudspeaker moves
outside its linear range. At the upper fre-
quency end, signals of excessive power can
also give rise to distortion products due to
. deficienciesinthe cavity/throat relationship.
It is therefore beneficial to restrict the band-
width of the electrical signal reaching each
loudspeaker to match the acoustic band-
with of its corresponding horn.
Although most commercial multi-unit
loudspeaker systems use passive LC cross-
over networks between power amplifier and
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Fig. 11. Circuit for an active filter network. See appendix for component details.

loudspeaker to route signals of the appro-
priate bandwidth to each loudspeaker,
careful comparative listening tests show that
these units undoubtedly introduce a “dull-
ness’’ or loss of “brilliance” into the audio
output. Many explanations have been
offered for this situation; in the author’s
opinion, the most likely reason being the
loss of “direct drive” from the output of the
amplifier, allied with a significant reduction
in the degree of electro-magnetic damping
afforded by the low output impedance of
the amplifier.

Recent correspondence in Wireless
World®® and elsewhere has extolled the vir-
tues of splitting the frequency range at low
signal level, and employing a separate power
amplifier directly coupled to each loud-
speaker. The author has devised such a
circuit, which consists of three (or four)
parallel frequency-selective channels com-
prising Sallen & Key active filters giving
preset low and high-pass characteristics in
series in each channel, together with some
gain adjustment to allow for the inevitable
differences in sensitivity of each loud-
speaker/horn combination. Theactive filters
provide 2nd order Butterworth characteris-
tics, a response which appears to give the
least displeasing effects at the cross-over fre-
quencies. (There will inevitably be phase-
shifts associated with any filter circuit, and
the effects of these on transients can produce
a marked difference in their character.) This
circuit is in Fig. 11 and the Appendix.

Thus, some form of electrical cross-over
is generally necessary in addition to the
acoustic cross-over provided by the horn
itself. An exception is of course the case
where a single loudspeakerdrives two horns:
one loading the front and one loading the
rear of the diaphragm. In this situation,
some compromise will be necessary in the
acceptable distortion level and bandwidth
of the loudspeaker system.

Directional horns

This article has extolled the ability of the
horn to propagate wavefronts that are
nearly plane at its mouth. However, there
are situations where it is desirable to propa-
gate wavefronts with different character-
istics in the vertical and horizontal planes,
particularly when middle and treble horns
are used in stereophonic systems; it is often
desirable to spread the wavefronts in the
vertical plane while preserving more of a
“point-source” in the horizontal plane.
There are a number of different techniques

for achieving this, based on diffraction and
refraction effects at the horn mouth with
the comparatively short wavelengths (a few
inches or less) with which these high fre-
quency horns are concerned.

The design and manufacture of multi-
cellular horns, distributed-source horns,
diffraction horns and reciprocal-flare horns
is beyond the scope of this article, and with
the exception of the first two mentioned is
probably outside the capability of most
amateur constructors. Those interested
should refer to the papers by Smith?®,
Winslow?° and to the relevant chapters by
Olson? and Cohen®.

Klipsch!® 7 has described the design of
his high frequency horn, in which the
length/breadth ratio of the (rectangular)
mouth assumes a value in excess of 4:1 c.f.
the ratio of near unity advocated for bass
horns). The optimum dimensions, length/
breadth ratio, and apportionment of flare
to the long and short axes depend on a
number of complex factors, however, an
aspect ratio between 2:1 and 4:1 with the
flare apportioned in similar ratio has been
found to give good practical results, and
these parameters have been adopted for the
“no-compromise horn” to be described.
Although the high frequency horn of the
“mini-horn” system is specified as circular
(in view of its handling the relatively large
wavelengths at 1kHz) an alternative rec-
tangular mouth with aspect ratio of 2.5:1
has also been described.

Detailed design procedure

The previous sections have dealt in some
detail with the basic theory of the horn, and
the essential design procedures have been
outlined for a series of horns which can
cover the complete audio range. The final
sections will consider the detail design of
two horns: a ‘“mini-horn” and a ‘“‘no-
compromise horn”.

Because all horns are designed to slightly
different requirements, and inevitably many
readers will wish to “bend” the specification
to a greater or lesser extent in order to
satisfy their own needs, the designs are pre-
sented here by means of tables so that they
represent a comprehensive design code for
a wide range of horns.

Bass horn design

The bass horn should be examined initially,
commencing with the mouth. Tables 1, 2
and 3 indicate the relationship between

continued over page
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Table 1
Freq. Y::;:h Diameter | Area
(Hz) (ft) (ft) | (sa. ft)
30 - 375 11.94 111.98
40 28.13 8.95 62.92
50 22,5 7.16 40.27
60 18.75 5.97 280
70 16.07 512 20.59
80 14.06 448 15.77
90 125 3.98 12.44
100 11.25 3.58 10.07
110 10.23 3.25 8.30
120 9.38 2.98 6.98

Table 1. Minimum mouth dimensions
for bass horn (free loading).

Table 2 -
. Sq. Rect.

Freq. | Area | Dia. | .
(Hz) | (sa. f0) | (F) [Ty | ey
30 28 597 | 529|469 597
40 15673 | 4.47 |3.96 | 352 447
50 10.07 | 3.58 [3.17 281 358
60 7.0 298 ({264 | 234 298
70 515 | 256 |2.27]2.01 256
80 394 | 224198176 224
90 311 199176156 1.99
100 262 (179 (1568|141 179
110 207 (162144127 162
120 1.74 149 |132]1.17 149

Table 2. Minimum mouth dimensions
for bass horn (wall position).

Table 3
Freq.| Area |Dia. ssuge sRlzcets
(Hz) | (sq. ft) | (ft) | (§1) (ft)
30 14.0 4223751332 422
40 787 (316281249 316
50 503 |253(224(199 253
60 35 2111187166 211
70 257 [1.80]160{1.42 1.80
80 197 |158|1.40(1.24 1.58
90 155 11.41(1.25{110 1.4
100 1.26 [1.27|112]0995 1.27
110 1.04 [1.15]|1.02{0904 1.15
120 087 |1.05|093]/0.829 1.05
Table 3. Minimum mouth dimensions

for bass horn (corner position).

Table 4
Wave-| .. |Area|Sq.| Rect.
F:-qu. length |Dia- | (sq. [side| sides
(Hz) | "ny | ()] Sn) [(in)|  (in)
200| 675 [32.2|815.4(28.6|25.3 32.2
250 | 54.0 |25.8/522.9(22.3|20.3 25.8
300 | 45.0 [21.5(365.1119.1]116.9 21.5
350 | 38.57 |18.4]265.9(16.3|{145 18.4
400 | 33.75 |16.1[203.6 (14.3{12.6 16.1
450 | 30 14.3(160.6{12.7{11.3 143
500|27.0 |12.9]130.7(11.4/10.1 129
550 | 2455 |11.7|107.5|10.4| 9.2 11.7
600|225 [10.7| 89.9| 95| 84 10.7
70011928 | 92| 665 82| 7.2 92
800 | 16.88 | 81| 51.5| 7.2| 6.3 81
900 15 72| 40.7| 6.4 56 7.2
1000 | 13.5 6.4| 322| 57| 51 64
1100 | 1227 | 59| 27.3| 52| 46 59
1200 | 11.25| 54| 229| 48| 42 54
1300|1038 | 49| 188| 43| 39 49
1400| 9.64 | 46| 16.6| 41| 3.6 46
1500 43| 145| 3.8| 34 43
2000| 6.75 | 32| 80| 28 25 3.2
2500| 5.40| 2.6/ 53| 23| 20 26
Table 4. Minimum mouth dimensions

for mid/top horn (free loading).

Table 5. Table 7
Eteqt cot;tf' Flare | Area DI?:;- Nom.| Area Etfifve:- Throat| Throat
(Hz) | freq. cogff. increase | gjse, dia. I(5q.in)| area area area
(Hz) (ft-1) (% ft—1) (ft) (in) (sq. in) (sq. in)| (sq. ft)
30 25 278 32 2.49 33 9.62 6.74 2.02 .014
40 33 .366 a4 1.89 5 19.64 | 13.75 412 .029
50 42 466 59 1.49 6% | 3319 | 23.23 6.97 .048
60 50 .555 74 1.25 8 50.27 | 35.19 10.56 .073
70 58 .644 90 1.08 10 78.55 | 54.99 | 16.50 114
. 1 . . .
38 ?g Z;?;g 138 §§§ Table 7. Throat dimensions.

100 84 .932 154 744

110 92 | 1.02 178 679
120 100 | 1.11 205 624

Table 5. Exponential constants for bass
horn.
Table 6

Cut- Doub-

hroq ) o :c:z;? ingrree:se ling Table 10
H f o A dist. Freq.

(H2) || Gny [ e | Tiny ey | 3¢ | 5 | e | 8
200 166 .155 17 4.48 200 30.9 26.3 229 203
250 208 193 21 3.59 250 225 18.8 16.1 14.0
300 250 233 26 2.97 300 171 14.0 11.8 10.0
350 292 271 31 2.56 350 13.6 109 8.98 7.46
400 330 307 36 2.26 400 11 8.78 7.07 573 -
450 375 .349 42 1.98 450 9.09 7.05 5.55

-500 420 391 48 1.77 500 7.58 5.77 4.42
550-| 458 426 53 1.63 550 6.51 484
600 500 465 59 1.49 600 5.56
700 580 539 7 1.29 700 4.24
800 660 614 85 1.13 800 3.31
ggg 750 698 : ?1 .58)93 900 2.58

1 840 781 8 .887 . .

1100 | 920 | .855 135 ‘810 Table 10. Length of mid/top horn (in),

1200 | 1000 | .930 153 745  free loading. Since the mouth perimeter

1300 | 1083 | 1.01 175 686 equals 1.5 times the highest working

1400 | 1166 | 1.08 196 642 wavelength, the tractrix cannot be used.

12(5)88 }%gg }]523 :2;253 igg Tractrix contours can however be in-

2500 | 2080 | 193 590 359 corporated if the mouth perimeter is

Table 6. Exponential constants for mid/

top horn.

Table 8

Freq.
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Table 8. Length of bass horn (ft) for different flare constants, wall position. Ex-
exponential, Tr-tractrix. N.B. The tractrix lengths are approximate.

Table 9
Freg. 3% 5 63 8 10
(Hz) Ex Tr Ex Tr Ex Tr Ex Tr Ex Tr
30 | 248 226 222 20.0 20.4 18.2 18.9 16.7 17.3 15.1
40 17.3 15.7 153 13.7 13.9 123 12.8 112 1116 10.0
50 12.6 11.3 1.1 9.8 9.98 8.66 9.08 7.76 8.12 6.80
60 9.95 8.85 8.64 7.54 7.73 6.63 6.97 5.87 6.17 5.07
70 810 716 6.96 6.02 6.18 524 5.53 4.59 4.83 3.89
80 6.75 5.89 5.75 4.89 5.07 4.21 4.50 3.64 3.89 3.03
90 5.65 4,92 478 4.05 417 3.44 3.67 2.94
100 483 417 4.05 3.39 3.51 2.85
110 422 3.62 3.51 2.91
120 3.72 317

Table 9. Length of brass horn (ft) for different flare constants, corner position.
Ex-exponential, Tr-tractrix. N.B. The tractrix lengths are approximate.
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minimum frequency and mouth dimensions
for horns positioned in free air (4 solid
radians) at a wall (x solid radians), and in a
corner (n/2 solid radians). In table 1, the
speed of sound has been taken as 1125 ft/
sec, and the mouth perimeter as the wave-
length. The mouth areas in tables 2 and 3
are equal to § and } respectively of the
mouth area in free air, and the dimensions
for the circular, square and rectangular
mouths are derived from these areas. It is
tempting to reduce the areas of the square
and rectangular horns so as to give a peri-
meter equivalent to the wavelength (suit-
ably scaled for wall or corner positioning)
but this is not recommended. However, the
shorter side of the rectangular horn has
been derived in this way (i.e. a square horn
with this side would have the appropriate
perimeter).

After settling the mouth dimensions, the
throat may be determined from the chosen
loudspeaker unit. Table 7 gives suggested
throat areas for five typical mean loud-
speaker sizes. In some designs, the choice of
loudspeaker will be influenced by consider-
ations of overall size (the length of the horn
is greatest for the smallest loudspeaker) and
whether the loudspeaker is to perform as
both bass and mid/top driver, using two
separate horns on either side. Many loud-
speakers will possess different dimensions,
and in these cases table 7 will be of little
value. The effective area (piston area) has
been taken as 0.7 of the area derived from
the mean (quoted) diameter, and the throat
area as 0.3 of the effective area. Although
there is obviously scope for experiment here,
the quoted dimensions should give very
acceptable results.

Having decided the throat and mouth
areas, tables 8 and 9 give the overall lengths
of horns with true exponential and tractrix
contours for both wall and corner placing
for horns with the five derived throat areas
at each of the cut-off frequencies specified
in table 1. The factor of 1.2 applied to the
cut-off frequency in table 5 when calculating
the flare coefficient is to ensure a fairly
linear frequency relationship throughout
the working range of the horn. The flare
coefficient m is thus given by

m = (4n/c)(f]1.2)

where ¢ is the speed of sound (1125ft/sec)
and f'is the lowest frequency to be repro-
duced.

The area increase is given by (e™—1)%
and the doubling distance by (log.2)/m for
each frequency. The length of the exponen-
tial horn is given by (1/m) log, S,/S; for
each specified set of areas, and the length of
the tractrix horn will be (1 — log,?) shorter
than the true exponential, where S, =
mouth area, S, = throatarea, r,, = mouth
radius.

N.B. The tractrix lengths given in tables
8 and 9 are approximations, being based on
the fully developed tractrix referred to the
flare cut-off frequency, whereas the mouth
radius is referred to the lowest bass fre-
quency to be reproduced.

Middle top horn design

Attention should now be directed to the
middle and high frequency horns. The

mouth perimeter should not be less than the
wavelength of the lowest working frequency,
and in practice a perimeter of 1.5 times the
lowest working frequency has been found to
give good results. Table 4 is based on this
factor of 1.5, and gives the recommended
minimum mouth dimensions for free air
loading. It is safest to assume free air load-
ing to apply at these higher frequencies, be-
cause diffraction and reflection effects at
short wavelengths prevent true wall or
corner loading from being achieved, and it
is for this same reason that the perimeter has
been specified at 1.5 times the wavelength
of the lowest working frequency. The di-
mensions of square and rectangular horns
have been derived in the same way as those
in tables 2 and 3. The throat dimensions of
middle and high frequency horns should
match the drive unit directly, and may be
taken as the mean diameter and area of the
chosen loudspeaker, shown in table 7.
Tables 6 and 10 give the flare constants and
lengths of exponential horns assuming the
throat and mouth dimensions of tables 7
and 4 respectively.

Integration of multiple horns

It has been emphasized that the radiation
from the mouths of each pair of horns at
their common crossover frequency should
be in-phase. Assuming that the mouths of
all the horns will lie in the same plane, the
total length of each pair of horns should be
compared with the multiples of half wave-
lengths of the crossover frequency set out in
table 11. If the drive signals at both throats
are in-phase (separate loudspeakers), the
total length should be an even number of
half-wavelengths; if the drive signals are
out-of-phase (single speaker horn-loaded at
both front and rear) the total length should
be an odd number of half wavelengths. If
necessary, small changes may be made to
the crossover frequency (with subsequent
re-design of the higher frequency horn) to
ensure optimum conditions at crossover.

The complete design

The bass horn will generally be folded.
Originally it was intended to provide a table
giving the maximum permitted length of
horn before folding should cease because
the horn diameter has become equal to 0.6
times the lowest wavelength to be trans-
mitted. However, examination has shown
that at frequencies up to five times the bass
cut-off frequency (i.e. 4 octaves bandwidth)
this restriction does not apply to the corner-
positioned horn (due to the small mouth
dimensions) and with the wall-positioned
horn the limitation lies between 92% and
95%, of the full exponential length. It may
therefore be assumed that provided the
wall-positioned horn is not folded within
the final 109 of its length, the problem of
cross reflections will not arise.

Finally, the cavities at the throats of the
lower frequency horns should be designed
in accordance with the formula already
given, remembering to allow for the loss of
cavity volume due to the frame, magnet and
cone assembly of the loudspeaker itself.

The design procedure laid down in this
part has been applied to two different de-
signs of horn to follow, and further examples
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of overall horn design are given in refs 34
to 37, and also in ref. 5.
Appendix

A variable bandpass active filter for feeding
a 3 horn loudspeaker system (see Fig. 11):

Low-pass filter

Frequency | R, R, C, C,
(Hz) kQ) | kQ) | (PF) | (PF)
200 59 59 20,000 | 10,000
1k 12 12 20,000 | 10,000
2k 59 59 2,000 | 1,000
10k 12 12 2,000 | 1,000
6k 59 59 680 330
30k 12 12- 680 330

N.B. R, & R, to be realized as 12k in series
with 47k log pots.

High-pass filter

Frequency | R; | R, |C, C,

(Hz) (kQ) | (kQ) | (pF) (pF)

25 28 |57 160,000 | 160,000
100 7 14 160,000 | 160,000
250 28 | 57 16,000 | 16,000
1k 7 14 16,000 | 16,000
4k 28 | 57 1,000 1,000
16k 7 14 1,000 1,000

N.B. R; to be realized as 6.8k in series with
22k log pot. R, to be realized as 12k in
series with 47k log pot.

All i.cs to be Signetics N5741V, etc. R;
10k log, R¢ 22k, R 100k.
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Radio astronomy as a school activity

by J. C. Codling.* F.R.A.S.

As readers of this journal will know, there
have, in recent years, been many important
changes at all levels in the teaching of
science in our schools. These have included
not only important changes in the curricu-
lum but also in the way science is presented
to pupils of all levels of ability.

Very briefly, curriculum changes have
brought science, and physics in particular,
more into line with the world outside the
classroom, while the emphasis has shifted
from teaching to learning. Pure blackboard
and lecture demonstration methods have
largely given way to pupil-based activities
either individually or in small groups using
an impressive array of modern apparatus.
Topics which were once the preserve of “A”
level and above are now introduced much
lower down in the school. So now, it is not
uncommon to see basic courses in elec-
tronics introduced in the first and second
years, i.e. with 11-to 13-year-old children,
while higher up in the school their colleagues
often reach a remarkable level of ability
and are encouraged to design and build
interesting projects based on their earlier
mastery of fundamentals. Their physics

*Gipsy Hiil College of Education

lessons are no longer complete in them-
selves because the children are actively
encouraged to apply this knowledge to
problems they will meet in the world of
technology outside the classroom. Nowhere
has this trend been more evident than in the
field of electronics, which is now well estab-
lished in physics syllabi from CSE level
upwards. A recent series of articles in this
journal by a distinguished colleague well
illustrates the sort of advanced projects
which are being successfully undertaken by
schools up and down the country.’

It is against this background of change
that the work described below was started
in a Suffolk school and continues now with
students undergoing a three-year course of
teacher training.

The boys concerned with this project
were already following a course in practical
electronics as part of their physics work in
the school. As they progressed from the
simple experiments of the first and second
years they became used to handling test
equipment such as oscilloscopes, signal
generators and valve voltmeters. Atdifferent
stages of the course they constructed pro-
jects of increasing difficulty from simple
logic circuits using relays or transistors to

oscillators, model binary computers and
amplifiers. Some of these have been des-
cribed elsewhere.?

The school already had a flourishing
astronomical group who made regular
observations with a six-inch telescope and
small home-constructed refractors. As
part of their work they took photographs”
of the moon, of star trails and carried out a
variety of astronomical measurements
both at school and at home. It seemed an
exciting idea to extend these to include a
regular radio watch of the sun over the
recent maximum period and try to relate
the results to any optical activity observed
on the disc. By choosing a frequency of
136MHz they could at the same time
monitor the many American scientific
satellites transmitting beacon and telemetry
signals on this band. As we wished to record
not only the more intense radio storms but
also the continuous level of the quiet sun (of
the order of 10~*W(Hzm~")~2 of aerial
power) we decided in spite of the added
circuit complexity and the extra amount
of setting up involved, a phase-switching
interferometer would best serve our purpose
(Fig. 1).

In this arrangement the signals are

head pedd e
amplifier amplifier (linh™)
o phase
A switch
Af2 B A
P L switching
* i generator
d.c.
amplifier
r,f.tr;\?ﬂinfi;d L 45MHzZ 1.1, 1.f.selective - phase sensitive
TReM R = detector amplifier - detector
d.c.
DT satellite
(3inh™")
A
Fig. 1. Block diagram of high-speed siow-speed

150MHz interferometer.

recorder

recorder
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received by two aerials on an east—west
baseline spaced an exact number of electrical
wavelengths apart. The aerials can be altered
in altitude to allow for the changing N-S
swing of the sun during the year, but they
are fixed in azimuth. The polar diagram of
one aerial is shifted by half a lobe when an
extra half wavelength of coaxial cable is
switched into its feeder by a conventional
multivibrator operating at a low frequency,
in this instance, 600Hz. In position 4 of
Fig. 2 the signals reach the aerials by equal
paths, in position Ball previouslobe maxima
become minima and vice versa. If a signal
source is on a fringe maximum at moment
A, the aerial outputs will add and the detec-
tor output will be, say, positive. The next
moment B they will cancel and the detector
output will be zero. Noise is neglected in
both cases.

A B
OUtPUt—(2S+N)—(O+N)—2S

When the source has moved half a fringe:

B

A == —
OUtPUt_(O+N)_(2S+N)_ 28

Here S is the signal from one aerial and
N is the receiver noise. The fringe amplitude
thus remains unchanged but reversesin sign
as the phase of one aerial is reversed. By
adding a 1/2 piece of coaxial cable to one
of the aerial feeders the fringe pattern will
be shifted so that peaks will occur where
nulls used to be. By switching the loop in
and out at a rapid rate the fringes scan back
and forth between two adjacent regions of
the sky. If one of these regions contains a
local source like the sun, for one half cycle
the receiver will see the source, whilst on
the other half cycle it will not. So the inter-
ferometer will generate an alternating signal
which is easily detected and amplified. A
broad source like the Milky Way gives rise
to little or no signal, since the receiver sees
virtually the same intensity for both fringe
positions. The lobe-switching interferometer
is highly effective in picking out small
sources from background interference and
also reduces problems of receiver noise
and stability.

The aerials

Ready-made Yagi aerials are expensive
and not easily modified for other frequen-
cies. Parabolas provide excellent reflectors
giving full illumination and could be built
by students at minimum cost. Accordingly

the graph of y=% was plotted and

enlarged on the workshop floor so that
the end formers could be bent to this
shape. These were bolted to 12-ftlong
galvanized pipes. The reflecting surface
consisted of lengths of Post Office wire
spaced at one-inch intervals—more than
adequate for this frequency. The six folded
dipoles, three for each aerial, were cut
from aluminium strip supported at their
earthy ends on angle iron. The dipoles
were sited along the latus rectum of the
reflector and fed by twin 300Q feeders in
parallel and one wavelength long (Fig. 3).
In order to match the balanced aerials to
the unbalanced input of the aerial ampli-

Fig. 2. Polar diagram of parabolic aerial
shown with shifted lobes introduced by
A/2 addition of feeder cable.

fiers, a quarter wave balun was used and
sealed in wax to protect it from the
weather.

Receiver components

Power supplies All d.c. power supplies
are stabilized against mains fluctuations.
These include h.t. stabilization for the
valve sections of the receiver and low-
voltage supplies of 14V for the f.e.t. con-
verter and aerial head amplifiers—the
latter fed up the coaxial feeders. To make
fault-finding easier all voltages and currents
are monitored by meters on the power
supply panel. Alternating current for the
heaters is supplied from a constant-voltage
transformer.

" Phase switch and switching generator

(Fig. 4) The half wave loop in the phase
switch and other stubs were cut to resonance
by driving them with an oscillator at the
operating frequency and cutting off small
pieces at a time until a simple reflectometer
showed the best forward/backward stand-
ing wave ratio. The half wavelength loop in
the phase switch is switched in and out of
the feeder of the east aerial by using square
wave to block off two OA47 diodes con-
nected between the feeder and the loop.
The frequency and amplitude of the square
wave was checked with an oscilloscope and
the mark to space ratio adjusted for unity.

R.f. and i.f. units (Fig. 1) The r.f. unit is a
current AB Electronics f.e.t. television tuner
realigned for the 150-153MHz band and
with its if. output increased to 45MHz.
The if. strip is an ex-radar unit Type 7925
with a centre frequency of 45SMHz and a
band width of SMHz. This is a more recent
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unit than the previous wartime i.f. strip
which used EF50 valves, and after some
modifications to the suppressor and bias
circuits has proved reliable and free from
faults over a long period of continuous use.
After the diode detector the usual cathode
follower feeds the valved low-frequency
sections of the receiver.

Low-frequency sections From the cathode
follower of the i.f. strip, the signal is passed
to a selective amplifier tuned to the narrow
pass band of the switching frequency. It
was here that resistor and capacitor values
had to be selected with some.care using
decade boxes whilst. watching the output
waveform on the oscilloscope. This output
is applied to two EB91 diodes, each diode
connected in series with its partner. The
detector is synchronized to the frequency
of the lobe switch by the other square wave
output from the multivibrator. The output
waveform at the anode cathode junction of
one diode pair is shown on the oscilloscope
in Fig. 5 and shows receiver noise contained
within the square wave envelope.

The output of this phase-sensitive detec-
tor is fed via an integrating circuit of a
IMQ resistor and suitable paper capacitors
of values required to smooth out small
impulsive interference, depending on the
chart speed of the particular recording. It
was found, for example, that with the slow
excursion of the sun across the aerials at a
chart speed of lin/hr, a time constant of
IMQ and 8pF was adequate.

When the telescope started recording
solar noise, by far the most serious problem
was interference from strong aircraft trans-
missions near the original operating
frequency of 136MHz. Due to the excep-
tional sensitivity of the receiver and the
wide bandwidth used, these signals fre-
quently obliterated the trace due to the
quiet sun. The problem was further aggra-
vated because cross modulation by these
signals was occurring through the original
germanium transistors in the head amplifiers.

At this stage we decided to apply to the
Royal Society Research in Schools Com-
mittee for a grant to purchase two high-
gain fe.t. head amplifiers. This proved to
be a double blessing for not only did we
obtain new head amplifiers but also the
Royal Society appointed Professor Anthony
Hewish, F.R.S., as our adviser. It islargely
due to his interest and help that the project
advanced beyond this stage. At his sugges-
tion we also changed our operating fre-
quency to 150-153MHz so that aircraft
interference was greatly reduced. Although
we lost contact with the scientific satellites
on 136MHz we still occasionally record
those operating near the amateur two-metre
band.

Calibration The instrument is calibrated by
allowing the Cassiopeia “A” radio source
to drift across the aerials during the night
and the maximum pen deflection (Fig. 6)
is measured. The mean amplitude of the
solar fringe pattern is measured at noon
each day and, after conversion, for con-
venience to a logarithmic scale, is plotted
on a monthly summary chart (Fig. 7) which
also shows the level of the calibration source.
Solar flares show as peaks on top of the
interference fringes and are drawn on top
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of these with a scale to represent duration
in minutes or hours. A much faster pen
recorder is connected to the output of the
i.f. detector to record details of these short-
lived bursts. A more complete picture is
seen if any optical activity on the sun’s disc
is recorded on the same time scale.

Solar activity 1968—1973

We have tried to keep a continuous radio
watch on the sun over this, the 2 1st recorded
solar cycle. From mid-1965 onwards, there
was a rapid rise of active areas to a peak
during 1969—1970. One of the most interest-
ing observations has been the number of
intense storms in the period 1970-1972,
the last major one recorded being of excep-
tional intensity occurring during August
1972, after a relatively quiet July. From
worldwide reports this gave rise to brilliant
aurorae, severe interruption of microwave
radio reception and a noticeable increase
in solar wind recorded by Pioneer 9 at the
beginning of August. A glance at the Wire-
less World h.f. predictions for August 1972
will confirm the many results of this storm.
At present it looks as if the predicted
minimum of 1973—1974 will be extended
to 1975 or even 1976. Certainly, there have
been two or three peaks of activity over the
whole four years or so of the maxima. The
most intense storm for years originating in
a 100,000-mile-diameter group of spots was
first detected by OSO7 on July 28, 1972.
The 28, 21 and 14MHz amateur bands
were subject to almost complete blackout.
This was certainly the highest energy solar
storm ever recorded.

A glance at the two summary charts for
March/April 1972 and January/February
1970 (Fig. 6) will show the high levels of
two of these storms which have been a
characteristic of this late and prolonged
maximum period. For comparison these
peaks, often of days duration, should be
compared to the level of the calibration
source and that of the quiet sun—all on the
vertical log scale. During the prolonged
storm of October 1970 a second interfero-
meter on 610MHz was brought into use,
and although this receiver was handicapped
by low collecting power of single Yagi
aerials, the recorder indicated sufficient
amplitude to confirm the activity on the
v.h.f. band.

Looking forward to the next active sun-
spot period we should hope by then to
compare results continuously on both v.h.f.
and u.h.f. bands, together with some detail
of shorter bursts with a faster speed
recorder.

Looking back over the years since the
project started it is difficult to assess the
success of the enterprise since no current
examination could possibly do this justice.
There are, however, several interesting facts
which emerge which those of us interested
in education in its broadest sense would do
well to note.

1. Most of the boys involved in this
project have now gone on at different levels
according to their ability to make their
careers in the electronics industry, and a
fair number with the GPO Engineering
Branch. All these boys, including those
who completed university courses success-
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Fig. 4. Circuit of aerial phase switch.

Fig. 5. Square wave enclosing received noise, at the anode-caihode junction of
phase-sensitive detector.
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fully, had failed the selection examination
as 11-year-olds.

2. Reports of their success beyond “O”
level, i.e. ONC, HNC and degree courses,
have shown consistently that they not only
did well in these examinations but in their
practical work they showed a much broader
grasp of the subject than the examinations
themselves demanded. )

3. Probably, most of all, they have learnt
to apply branches of their school physics
to the solution of problems, some of which
presented considerable difficulties. They
were certainly tremendously enthusiastic
about the work and looked upon the many
difficulties we encountered as problems
which we could solve together, sometimes
with help from interested people in the
world of eléctronics outside the school. For
these reasons, amongst others, I personally
welcome the approach to science which the
Schools Council Project Technology is now
advocating at this level.

Finally, this enterprise could never have
succeeded but for the generous help of the
people and organizations listed below.
Nowadays schools who wish to embark
on such projects have a ready-made organ-
ization for liaison with the electronics
industry. One of the conclusions of the
Committee established by the Working
Group on Scientific and Technological
Manpower states, ““Thereis almost universal
goodwill in industry towards schools, there
is a widespread desire among teachers
for practical and improved contacts with
industry at local level.”? Long before this
report was written, we had to make our own
contacts not only locally but nationwide
and everywhere we found such a desire to
help that we wondered why this great pool
of goodwill had not been used before.
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/hake, rattle & roll.

Welcome to our chamber of horrors. Inside the Shure Quality Control faboratory,
some of the most brutal product tests ever devised ar2 admiaistered to Shure micro-
phones. The illustration above shows a “shaking” machine at work on a Shure
microphone and noise-isolation mount. It’s only one in a battery of torturous tests
that shake, rattle, roil, drop, heat, chill, dampen, bend, twis-, and generally commit
mechanical, electrical and acoustical mayhem on off-the-groduction-line samples
of al Shure microphones. It's a treatment that could cause lesser microphones to
become inoperative in minutes. This kind of confinuing quality control makes
ordinary ‘‘spot checks’ pale by comparison. Th2 point is that if Shure microphones
can survive our chamber of horrors, they caa survive the roughest in-the-field
treatment you can give them! For your catalog, writ2:

Shure Electronics Limited ' ®
Eccleston Road, Maidstone ME15 6AU i! SUUOURE
Telephone: Maidstone (0622) 59881 y | i

WW-—090 FOR FURTHER DETAILS
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The Sinclair Scientific
Logs, trig and
arithmetic.

at the touch of

¥ antilog
A tan

a button.

Forget four-figure tables. Here's what you get
Forget slide rules. At last there's A fu1112-function machine
a pocket calculator which gives  Tpe eyboardisas simpte as a

you log and trig functions normal arithmetic calculator's.
instantly —and carries on to (‘Upper and lower case’ operation
complete the calculations means the basic arithmetic keys
which use them —at a price that  each have two extra functions.)
a rCt a n makes sense. 7-digit scientific notation
; ] Because the new Sinclair Display shows 5-digit mantissa,

Scientific costs a mere £49 2-digitexponent, both signable.

S i n (plus VAT). 200-decade range
' 10-%910 1099

Here’s what you can do Reverse Polish logic

) With the functions available on the Post-fixed operators allow chain
j Scientific keyboard, you can handle calculations of unlimited length.
+ ] d':ﬁ;tlyant“o 25-hoyr b.a_tte.ry life
e o The Scientific gives about 25 hours
U C LG continuous use from 4 AAA
CIREILELEER manganese alkaline batteries (e.g.
' tanlandiarctan MN2400). Complete independence
: automatic squaring,
1 . . from external power.
a rC S ' n automatic doubling,
x¥ (including square and Genuinely pocketable format
otherroots), lllustration shows calculator life
- plus, of course, addition, size (43" x2" x1"). Weight 4 oz.
C O subtraction, multiplication, division, Attractively styled in grey, blue and
5 ' and any calculations based on them. white.
infact, virtually all complex Comprehensive guarantee

scientific or mathematical
. calculations can be
1\‘ handled with ease.

L
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And all foraround £49. - s

Here's how to find outmore

The Sinclair Scientific is the latest in
along line of Sinclairfirsts. Its logic is
builtinto a unique, single integrated
circuit, which we designed, and
which is exclusive to us. No other
machine offers it.

You'll find the Scientific at all the
dealers listed. See it, handle it, skim
the instructions — find out for
yourself how powerful itis, and how
convenient to use.

If you've any difficulty, send us a
cheque for £49 direct. We'll be
happy to send you a Scientificin
return — calculator, carrying
case, instructions, batteries,
everything. All on a full
10-day money-back
undertaking, of course,

Orsimply ask for the literature. The
Scientific is fully described in a
comprehensive, full-colour
brochure, with plenty of real-life

B6&259-01

. . lrad  57.2958"
SiNncClair 0 23028
e

e 271828
- Scientific " 314159

oy antilog
4 tan

arcsmn
Cos

examples. Ask for a copy at your
nearest stockist, use the reader reply
service, or clip the coupon below.
Reading the brochure is the next
best thing to holding a Scientific in
your hand.

Sinclair Radionmics Ltd,
London Road, St lves,

Huntingdonshire, PE174HJ.
Reg. no: 699483 England. VAT reg. no: 213 8170 88.

— [ | — |

r—————————n

. To: Sinclair Radionics Ltd, |
London Road, St Ives, Hunts.,
PE17 4HJ. I

Please send me full illustrated details l
of the Sinclair Scientific calculator.

Name

[

-~ [

Address I
h

I

WW/5/74

Please print
A& __F __§ _F 3 _J W ¥ ]

Sinclair Scientific available from:
Ryman, Dixons, Underwoods, Henry's
Radio, Lasky’s, Wallace Heaton, larger
branches of Boots; Harrods and Selfridges;
department stores; leading office
equipment, electrical and photographic
suppliers; and othergood stores everywhere.

WW-—091 FOR FURTHER DETAILS



Wireless World, May 1974

3aLIcdix

SOUND SYSTEMS AND ELECTRONICS

..and this
Is standard
equipment!

The
Capable
MXT-200
Audio
Mixer.

COMPARE YOUR 5 Input Facilities OutputFacilities

* Up to 15 plug in Mono, 2 group, or stereo * Mono ar Stereo Combiners with large scale
REQU' REMENTS WITH input‘modules per combiner VU or PPM metering, fit two combiners

THESEFEATURES THEN * Modules for Microphone, gramophone for 2 group working.

Tape, Radio Cine and line sources * Linear motion fader and separate Bass and
DESIGN YOUR MXT-200 * Exceptionally versatile bassand treble Treble controls for output signal
equalisation on one easy to use control. adjustmrent.
* Linear motion faders for smooth mixing. * Line level output with high vverload
OR ASK US TO. * Interlocked pre-fade listen switching. capabiity.
: * Monito-Module with PFL/Qutput
swilching, headphone socket and line teve

output

]

3 MXT-200 THE MIXER

:  The standard equipment is built up in

' 19inch frames, each 9 modules wide. The

! ' frames may be stacked or placed end to
end and housed in a console, rack or
cabinet. You only order the input modules
you now need. Additional modules may be
plugged in the frames as your
requirements change.

ASK FOR FURTHER INFORMATION

MANUFACTURERS OF  AUDIXLIMITED STANSTED ESSEX CM24 8HS
SOUND SYSTEMS AND  TELEPHONE : BISHOP'S STORTEORD 813132
ELECTRONICS (4 hines (STD.0279)

WW-—092 FOR FURTHER DETAILS
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Electronic piano design

Part 3—tuning the touch-sensitive design, an m.o.s. master
oscillator and other optional circuits.

by G. Cowie, B.Sc.

This simple and inexpensive design retains the touch-sensitive feature of string
pianos, unlike most electronic keyboard instruments. The firstarticle (vol. 80 no. 1459)
described design concepts together with circuit and component details and the
second part (vol. 80 no. 1460) gave constructional procedure. This final article includes
circuits for suppressing ‘“thump’’, hiss due to leakage and an m.o.s. master oscillator

to simplify tuning.

When you have completed the wiring of the
piano the remaining work is to commission
and tune it. In a project of this complexity
it is inevitable that a number of faults and
wiring errors will occur and the purpose of
the commissioning stage is to weed these
out and make various adjustment.

Start by applying power and making the
following voltage checks

supply busbars, 0V, +5V, —5V

collector busbar, about 0.5V

switch busbar (after Rsq,), 7 to 8V

damper busbar, about —0.4V

bias busbar, about +0.8V

output busbar, +0.4V.

Turn both potentiometers on the amplifier
board to mid-position, and check that the
pre-amp and amplifier outputs are about
0V before proceeding further.

Connect headphones or an audio am-
plifier to one of the output sockets. A hiss
and probably some whistles will be audible
but ignore this for the moment. If nothing
is heard, check the output amplifier and
preamplifier. Check that a note is heard
when each key is struck, and that the pitches
are more or less in the right order, bearing
in mind that the oscillators are not tuned.

The systemisorganized in such a way that
with a little thought any fault evident can be
localized to one or two connecting lines, or
a few components either in a letter-group
orin a key circuit. Absence of signal from a
key circuit will most likely be caused by
absence of input signal, resulting from a
reversed diode, or a misconnection at a
divider or oscillator. Whistles, traceable by
their pitch, will be caused by leaky tran-
sistors or bias connection faults, or damper
faults. Faint notes will be caused by collector
open-circuits. Open or bent key-switches
will show up as faults. The sort of defects to
look for are missing wires, missing links
near i.cs, bad soldered joints, assembly
mistakes, solder bridges, parts touching
where they should not touch, tracks not cut.
It may possibly be necessary to add power
supply decoupling capacitors on the various
circuit boards.

If the power supply uses a 9-volt trans-
former, Rs,, must be increased to about
18 ohms to drop the raw direct voltage to
the 8V required for the switch busbar.

Check that each note ceases when its key
is released, then short-circuit the sustain
pedal socket and check that the notes now
are sustained after the keys are released.

When all the circuits have been made to

work, several finer adjustments can be
made. Disconnect the positive-signal input
of the summing preamplifier from 0V and
extend it from the edge-connector with
about 30in of flex wire. Solder the wire to
the end of resistor Ry, and then attach
R, to the 0-V busbar on the key circuit
boards, in a position that gives minimum
pick-up of unwanted signals. Run the posi-
tive.signal lead alongside the output busbar
as far as possible. It is important to arrange
the 0-V lines carefully, to minimize stray
signals. Connect a lead directly between the
key circuits 0-V busbar and the preamplifier

Fig. 21. To simulate the inertial load of the keying action, a piece of foam plastics material

ground. Hiss should be inaudible while the
instrument is being played.

If there is still too much background hiss.*
then reduce the value of Rsq,, until the hiss
is reduced to a low level. If the resistance is
reduced too much there will be an undesir-
able effect whereby the keys refuse to work
at all when pressed down very slowly.

If the damper action is felt to be too
abrupt then the potential of the damper bus
can be raised by connecting a resistance of
a few hundred ohms in series with Rs,, and
connecting the base of T, to the junction
of the resistors.

If the action of any of the keys is notice-
ably different from that of the majority, the
cause should be looked for and put right,
otherwise it will be a permanent irritation
when playing the instrument.

It is important to alter the light spring-

*If a hiss present while the piano is not being played is
annoying, it can be eliminated with a “squelch” circuit,
given later.

is inserted between the key undersides and the lower flange on the keyboard chassis.
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loaded feel of the keys if the touch-sensitive
action is to be satisfactory. The ideal
arrangement would compromise 61 viscous
dampers simulating inertial loads, but in
the prototype a much simpler device was
adopted which proved to give an acceptable
result.

Cut a piece of flexible foam plastics
material to dimensions of 2 x 2 x 33in. If a
piece 33-in long cannot be found then use
shorter lengths. Push this into place between
the white key undersides and the lower
flange on the key chassis (see Figs 10 & 21).
In this position the black keys will rub
against the foam and the white keys will de-
form it so thata dragis felt on the keys. Key
action will not be satisfactory unless this is
done.

Tuning

"The easiest and most satisfactory way of
tuning the oscillators is to remove the
oscillator board from the instrument and
take it to a laboratory which has a suitable
digital timer/counter and d.c. power sup-
plies. The oscillators should be connected
to a +5-V supply. They should be moni-
tored at the op-amp output where a clean
square wave is present. It is advisable to use
an oscilloscope to look at the waveforms
and see that all is well.

The oscillators can then be adjusted to
the frequencies in Table 1 (part 1) by the
tuning pots to an accuracy of +2 parts in
1000. If an adjustment is outside the span of
the potentiometers it will be necessary to

2N3906

3
+12v
(3

add padding resistors. Label the oscillators
after they are set so that they can be wired
up without confusion.

If you do not have access to the above
equipment, either through work or friends,
the oscillators must be tuned in situ, by ear.
The person doing the tuning must have a
musical ear and be equipped with an “A”
tuning fork. The piano case must be open
so that the tuning pots are accessible. Tune
the A group of notes against the fork. Notes
F are next tuned against the A ; the interval
should be a major third. Next tune C by
means of the major chord F-A-C, and
adjust F again if necessary. Use C to tune E,
the interval being a major third, then tune
G in the major chord C-E-G. Use G to
tune B (major third) then tune D using the
major chord G-B-D. This completes the
white notes.

Tune E» using the chord F-A-C-E+ and
B» using the major chord E-—~G-Bs. Tune
Ab using the chord B»-D-F-Av or the
major third C-As. Tune F* using the major
third D-F*. Tune C* using the major
chord A-C*-E. You will probably need to
go over the process several times. Fortun-
ately the electronic piano is much easier to
tune than a string piano, which has over
two hundred adjustment points.

If you use a m.o.s top-octave synthesizer
i.c., only one tuning adjustment will be
necessary, and will take only a few minutes
(see later).
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+12V %z

Fig. 22. This alternative tone generator, which can replace the twelve RC oscillators used in
the original design, avoids conventional tuning procedures.

1N4001 2N697
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25v
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22

Fig. 23. Power unit to provide appropriate supplies for the m.o.s. tone generator also feeds
the preamplifier and headphone amplifier. If the m.o.s. circuit is used, the — 5V supply in

Fig. 8 (part 1 ) can be omitted.
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Circuit options

On the key circuit boards (Fig. 18), remove
the links between track 24, to which resistors
R, are grounded, and track 23. Link the
tracks by a silicon signal diode on each
board, connecting the cathodes to track 23.
This modification is based on work done
after the prototype was completed, and if
carried out should slightly improve the
keying action at the “soft” end of the
dynamic range.

The prototype is a basic instrument in
that no attempt is made to modify the in-
herent tone of its working waveform,
except by a single low-pass filter. It is purely
by coincidence and the laws of physics that
it sounds as much like a harpsichord as any-
thing. If this tone is not acceptable then
additional wave-shaping can be added
fairly easily. There is room on the keying
boards to fit a low-pass filter betwden D,
and R;. Ifitted filters on the 16 lowest notes
to take harshness out, with resistors of 10kQ
and capacitors of 20nF. More complex cir-
cuits could be built on a separate board,
linked by a 61-way cableform.

A power amplifier could be fitted inside
the case, but as this would need a separate
power supply it does not seem worthwhile.
Similarly, loudspeakers could be fitted in
the case, but as fairly large speakers will be
needed to reproduce the bass notes properly,
and as the case is not designed as a loud-
speaker enclosure, thisis not recommended.

A tremolo circuit could easily be fitted
after the preamplifier. It is not known
whether vibrato can be applied to the
oscillators successfully, and anyway this
seems inappropriate.

The headphone amplifier could be re-
placed by an integrated circuit. The MFC
4000 is a cheap i.c. designed for the output
stage of transistor portable radios.

A board containing twelve L-C oscil-
lators could be made as a plug-in replace-
ment, but as discussed in part 1, relaxation
oscillators are preferred for several reasons.

Amplification
For low-power amplification, as for prac- .
tising, almost any amplifier and speaker
can be used provided that the speaker is of
adequate size. A speaker of 8in diameter
should give good results, bearing in mind
that the bass notes have more fundamental
than those of an acoustic piano. If high
powers are wanted then it is essential to use
heavy-duty speakers of the type used for
electric guitars. The speakers should have a
higher nominal rating than the amplifier
otherwise the percussive piano waveform
will probably damage them.

A standard volume control pedal may be
bought and fitted between the piano and
amplifier, and R, preset to a suitable level.

M.O.S. master tone generator

The r.f. oscillator and AY-1-0212 master
tone generator replace twelve oscillators
(Fig. 22). The frequencies generated are
within 0.1%; of an equal-temperament scale,
so the piano will work perfectly well without
being tuned at all! It can easily be tuned
against another instrument or a frequency
counter if desired. It would be possible to
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Parts for
m.o.s. tone generator

AY-1-0212 i.c. from General Instru-

ment Microcircuit Sales, 57 Mortimer

Street, London WIN 7TD.

470-kHz i.f. transformer, 2:1 turns ratio,

with ferrite core

2N3708—Trgq, (twelve)

2N3706

2N3905

Capacitors— SOpF, 680pF (Cgg,), 4.7nF

Resistors— 1k (two), 100k, 39kQ
(twelve)

16-pin d.i.l. socket

Power unit (Fig. 23)

12-V, 50-mA transformer
Capacitors—1000uF, 25V (three)
Resistors—270, 220

I1N47001 diodes (two)
BZY88-C12V zener diode
2N697 or BFY52 transistor

AY-1-0212 connections

| Vg + 12V L9 Vgg — 15V
2 in 500 or 334kHz 10 V0V

3 C* or F* 11 A* or D*
4 EorA 12 AorD

5 GorC 13 F*orB
6 G* orC* 14 ForA*

7 BorE 15 D* or G*
8 CorF 16 Dor G

Rao02
JQk,
r—— ="V —q
)
I 't !
N |
__Lr_u-\lz |
! ~ 6 B
IL | 741 />——L—-7-——
]
R + a |
:51,//1 |
t =
1 H ACY17
10k

Fig. 24. Optional “‘anti-thump” circuit
comprises three additional components to
the circuit of Fig. 7.

arrange the circuit for rapid transposing;
this is impracticable with twelve oscillator
generators. It is still necessary to have
twelve interface circuits to the t.t.1. dividers.

An extra power supply is necessary also.
The circuit shown (Fig. 23) provides regu-
lated +12V and smoothed unregulated
— 15V for the AY-1-0212. The — 5V supply
of the original piano design is omitted. The
preamplifier and headphone amplifier
should be powered from the +12V, —15V
power supply.

A coil of the 470kHz, i.f. type, with a 2:1
turns ratio is needed. It may be necessary to
change Cgq, to get the frequency into adjust-
ment range of the ferrite screw core. The
circuit will oscillate with any coil of about
the right turns ratio.

The AY-1-0212 will stand a certain
amount of abuse but should nevertheless be
treated with care. It should be mountedina
16-pin dual in-line socket. The one-off price
is about £5.90. A Veroboard of 3 x4in
should give ample room for the oscillator,
i.c. and the transistor/resistor array. It is
advisable to bring the connections out at
the edge of the board in scale order; the i.c.
outputs are in a random order.

If high-frequency noise causes trouble on
the lower octaves, additional power line
filter capacitors should be fitted on the cir-
cuit board, or InF capacitors can be fitted
at the Trgq, collectors or bases.

Squelch and anti-thump circuits

Some degree of “thump” will always be
present where waveforms are not generated
symmetrically about ground potential. Fig.
24 shows the anti-thump circuit now fitted
in the prototype.

Hiss due to leakage though the reversed-
biased diodes D, is very low, but can be
completely eliminated by the “squelch”
circuit of Fig. 25. Connect between points
B-B in Fig. 7.

Correction. In the text on page 11 of part
1 (March issue) a line was omitted between
lines 16 and 17. The missing line is «. ..
that in the high state it acts as a current . ..”
In Fig. 3 the annotations S,and S;should be
transposed. In Fig. 18 of part 2 (key circuit
board) diode D, should be reversed.

Parts kit. Elvins Electronics will supply a
kit of parts for the piano design. Details
from 12 Brett Road, London E8.

B

Y

ANA~ >
10k 2N2823
or

2N3819

oV

2N3708

~6V

Fig. 25. Use this squelch circuit to eliminate *‘hiss’’ due to leakage currents that may be
evident during standby. Suitable values for potential divider are 10kQ and 5kQ for the

preset resistor.
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H.F. Predictions
for May

The charts are based on an ionospheric index
of 8 giving FOT curves two or three MHz
lower than those for May 1973 when the index
was 40. Magnetic disturbances are likely on
all days except between the 7th and 14th. This
gloomy outlook should be brightened by
sporadic-E propagation considerable modifying
FOT curves on at least 20% of the days as
follows: Hongkong peaking to 21MHz at
10GMT. Johannesburg rising to 22MHz at
09GMT and remaining so until 15GMT.
Montreal maintaining 10MHz from 23 to
08GMT. Buenos Aires dip between 06 and
10GMT smoothed out.
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World of
Amqteur
Rudlo

10GHz to Guernsey

What is believed to be the first-ever
amateur microwaveé contact between the
Channel Islands and the mainland of
England was effected at 1000GMT on
Saturday, March 30. This was between
Dr Dain Evans, G3RPE, operating port-
able at Prawle Point, south Devon, and
Gordon Lean, G3WJG, operating as
GC3WIG/P at Torteval, Guernsey, both
on the 10GHz amateur band. Thedistance
spanned was 11lkm from sites 100ft
(Devon) and 250ft (Guernsey) above sea
level. The transmitter used by G3RPE
consisted of a 1W Kklystron and 3ft dish
reflector; for GC3WJG a Gunn-diode
oscillator provided 20mW of microwave

power into a 4ft dish aerial. Further

contacts were made at hourly intervals
with the mainland signals received in
Guernsey at least RS56, although there
were times when signals from GC3WJG
could not be heard in Devon; for the initial
contact reports were RS59-plus at both
ends.

The following day contacts on 10GHz
were established between -GC3WIG/P
and A. R. Williams, G3KSU/P, at St
Catherine’s Point on the Isle of Wight
from a site 750ft above sea level and where
the equipment included a Gunn-diode
oscillator providing SmW output to a
large horn aerial with a gain of 27dB. On
Guernsey signals from this station varied
from not readable up to RS56. The in-
coming signals at G3KSU/P were RS59
and at times the carrier/noise ratio varied
from 18dB to as high as about 28dB. Path
length is 161km. To assist the setting up
of the microwave links, contact between
the stations was made initially on 70MHz.
It had been hoped to complete the
triangle with contacts between Devon and
the Isle of Wight but this was not possible
in the time available.

On the other side of the world a new
long-distance record for 2304MHz has
been claimed by two Californian amateurs,
W6FZ] and WAG6HXW. With both
stations operating from home locations
and using ‘“homebrew” equipment a 330-
mile ¢.w. contact was made by means of
tropo-scatter mode. Both stations used
6ft aerial dishes but W6FZJ had a power
of only SW compared with the 1kW input
at WA6HXW. .

Notes and news

The proposal to install a 144MHz f.m.
repeater at the Crystal Palace (see March
issue) has now been approved in principle
by the Ministry and a licence has been
applied for.

Contacts through the amateur satellite
Oscar 6 are now being limited to the
ascending orbits (afternoon and evenings)
on Mondays, Thursdays and Saturdays
in an effort to preserve battery life—hope-
fully until the launch of Oscar 7 later this
year. Oscar 6 has already achieved an
operational lifetime of 18 months, 50 per
cent longer than the predicted lifetime of
one year.

The International Amateur Radio Union
has introduced new “five-band” and “six-
band” categories of their “Worked All
Continents” award with a view to pro-
moting more uniform use of the h.f. bands
for international communication. To
qualify for these .new versions of the
popular WAC award .contacts must have
been made on or after January 1, 1974.
While the original award is relatively
easy to achieve using the 14 and 21MHz
bands, a five-band or six-band award, for
which two-way communication must be
achieved with the six continental areas of
the world on each band, represents no mean
achievement.

The regular news and code-practice
“broadcasts” from PAoOAA in the Nether-
lands (see August, 1973, issue) on Friday
evenings have been extended to “Top
Band”. PAOAA nowtransmitson 1827kHz,
3600kHz, 14-1IMHz and 144.-8MHz
(changed from 145.14MHz) with news in
English at 1915GMT, beginners’ code
practice at 1930GMT, advanced code
practice at 2000GMT, r.t.t.y. news bulletin
(45 baud) at 2030GMT and news in English
again at 2115GMT. Proficiency tests at
various Morse speeds are transmitted on
the last Friday in each month at 2130GMT.

On the h.f. bands

Following a longish period of subdued
“sunspot minimum” conditions on the h.f.

bands, conditions perked upnoticeably over .

the Easter holiday period with many
Japanese and other Far Eastern signals on
21MHz and extremely strong North and
South American signals in the evenings on
14MHz. Many amateurs are beginning to
wonder if we shall soon reach the end ofthe
present sunspot cycle; this would agree with
forecasts made over a decade ago that mid-
1974 might see the beginning of the next
suspot cycle. On the other hand, the curious
and still unexplained high level of sunspot
activity throughout the summer of 1972
could mean that the old cycle still has some
time to run. But once past the low point, a
new cycle usually sees a fairly rapid rise in
sunspot levels and consequent rise in usabie
frequencies to the benefit of users of 14,21
and 28MHz.

Some amateurs can indeed claim to have
experienced a considerable number of
sunspot cycles. A recent QSL card from
Robert Galea, 9HIE (one-time ZB1E and
VP3E), mentions that he was first on the air

. as long ago as January, 1914. A personal
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reminder of passing years and sunspot cycles
came when working VX1AW at StJohn’s,
Newfoundland, on Good Friday; it so
happens that the very first long-distance
contact ever made from G3VA was with
VOIB, St John’s, and that was 35 years
ago on Good Friday 1939. I have to admit,
however, to no longer using an 0-v-1 two-
valve “straight” receiver and 10W
transmitterasin 1939!

And 50 years ago (April/June, 1924)
saw the biggest threat ever to British
amateur operation (or ‘“experimental”
operation as it was then called) in the form
of new licence conditions which stated that
“Messages shall be transmitted only to
stations in Great ' Britain or Northern
Ireland which are actually co-operating in
the licensee’s experiments and shall relate
solely to such experiments”. It was this
condition, which would have eliminated
all casual and all international contacts,
that caused Wireless World to offer to
provide £500 to support the RSGB in atest
case in the Courts. However, the authori-
ties gradually gave way although they
insisted that British amateurs should
not use the general call “CQ” and this
remained in force until 1946.

In brief
Callsigns in the sequence G4DAA are now
being issued. . . . A meeting of the executive

committee of the IARU Region 1 Division
is to be held in The Hague from October
11 to 13. ... Class-B type licences with a
ZR prefix are being issued in South Africa
for use on 144MHz and above to those who
have passed all the conditions for the
amateur licence except the Morse test. . ..
Rosario Vollero, IBKRYV, is the new presi-
dent of the Italian amateur society ARL ...
From the Newsletter of the Wirral Amateur
Radio Society comes the following advice
on successful low-power operation: “Stable
transmitter, good operating technique,
intelligent use of propagation, patience,
perserverance, the courage to ‘have a go’
realizing that once you become an addict,
you are ‘hooked for life’.” . . . The Hull and
District Amateur Radio Society is holding a
mobile rally on Sunday, May 26, at the East
Riding College of Agricuiture, Bishop
Burton on the A1079 York to Beverley
road with talk-in stations on 1980kHz
and 145MHz a.m. and 144.3MHz s.s.b.
with a full programme of events (last year
over 1,000 people attended). . . . The fifth
Elvaston Castle Mobile Radio Rally is on
Sunday, June 9, organized by the Nuns-
field House Community Association
amateur radio group. Elvaston Castle,
near Derby, is on the BS010 some five
miles south-east of Derby, just off the A6
and within easy access of the M1 (junction
24). The rally aims at providing a “family
day out” of interest to the general public
as well as to the radio amateur himself. . . .
A meeting of the International Amateur
Radio Club in Geneva will immediately
follow the XIIith Plenary Assembly of the
CCIR, July 27 to 28, at the ITU head-
quarters building with a technical panel
on “CCIR studies and the radio amateur”.

PAT HAWKER, G3VA
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Communications

Radio & Data Communications

Exhibition and Conference
Brighton June 2—-7

Encouraged by the success of Communications >72 held in 1972 the organizers
are putting on a similar, but larger, conference and exhibition this year at the
Metropole Convention Centre, Brighton, from June 4 to 7. Devoted to radio and
data communications, it enjoys the full support of Government departments such
as the DTI and the Ministry of Defence and of the industry’s Electronic
Engineering Association. The exhibition is a four-day event, embracing data,
mobile radio, fixed radio and defence communications and has over 100 exhibitors.
The conference call for papers attracted well over 100 papers from all parts of the
world and 56 of these are to be read in a four-day, 14-session conference organized
by Electronics Weekly and Wireless World. Six “inward missions” of senior users
of radio and data communications equipment are being brought into the UK at a
time to coincide with the event. These “missions” are sponsored by the EEA. For
further information on the exhibition contact: ETV Cybernetics Ltd, BETA, 109
Kingsway, London WC2 6PU. For further information on the conference contact:
Roger Woolnough, IPC Electrical-Electronic Press, Dorset House, Stamford
Street, London SE1 9LU.

Marconi Spector automatic error correction unit

List of exhibitors

Airtech

Abbey Electronics

Antenna Specialists UK

Astro Communication Laboratory
Automation & Technical Services
Bantex

Barkway Electronics

J. Beam Engineering

Bell Telephone Manufacturing Co
Belling & Lee

Boyden Data Papers

British Aircraft Corporation
Burndept Electronics

Cable & Wireless
Campbeli-Bruce Electronics
Cescom Electronics

Cole Electronics

Communication Accessories & Equipment
Computer & Systams Engineering
Cossor Electronics

Data & Control Equipment

Decca (KW Communications)
Dictaphone Company

Digital Systems

Dymar Electronics

Eddystone Radio
Electro-Acoustic Industries

Ever Ready Company {GB}

The Exchange Telegraph Co
Farnell Instrumerits

Ferranti Limited

Frederick Electronics

The GEC Electronic Tube Co
Goodacre & Davenport Semiconductors
Granger Associates

Gretag AG

Hatfield instruments

Hayden Laboratories

HCD Research

The Home Office

Honeywell

International Aeradio
Interscan-dex

IPC Electrical & Electronic Press
Italtel SPA

ITT Creed

Knowles Electronics

Logica

Marconi Space & Defence Systems
Marconi Communications Systems
Marconi Instruments

MEL Equipment Company

Micro Computer Systems
Ministry of Defence

Ministry of Posts & Telecommunications
Motorola

Muirhead

Mullard

Multitone Electric Company
New Electronics

Panorama Radio Co

Plantronics

The Plessey Company

Post Office Telecommunications
Pyral (UK)

continued over page
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Racal Electronics
Racal Communications
Racal BCC
Racal Mobilcal
Racal Antennas
Racal Amplivox Communications
S. G. Brown Communications
Racal Instruments
Racal Milgo
Racal Thermionic
Racal-Zonal
Rank Telecommunications
Rank Xerox (UK)
Redifon Telecommunications
REL Equipment & Components
RF Communications
RFL Electronics
Scientific Atlanta (UK)
Security Systems International
Solartron/Schiumberger
Standard Radio & Telefon AB
Data Equip. & Syst. Div. STC
STC Priv. Comms. Div.
Sperry Gyroscope Division
Storno
Tektronix (UK)
Teleprinter Equipment
Texas Instruments
Thomson-CSF
Transtel Communications
Trend Communications
Varta (GB)
Wandel & Goltermann (UK)
Watkins Johnson international
Wragby Plastics
Zellweger Uster

;i 3 | i
Racal transportable station including a
solid-state 1kW transmitter (right),

h.f. receiver and a radiotelephone
terminal (centre)

The conference

June 4 is “data communications day” and
has sessions on data communications,
equipment design and mobile communica-
tions. A “highlight” paper is on the Post
Office and its data customers—tele-
processing now and in the future.

June 5 is “mobile communications day”
and has sessions on mobile communica-
tions, equipment design and maritime
communications. A “highlight” paper is on
computerized frequency assignment for the
private land mobile services.

June 6 is “fixed communications day” and
has sessions on fixed communications,
equipment design and defence com-
munications. A ‘“highlight” paper is on
tropospheric scatter.

June 7 is “defence communications day”
and has sessions on defence communica-
tions (featuring the Clansman system),
equipment design and instruments. A
“highlight” paper is on electromagnetic
compatibility—the army’s outlook and the
work of the army.

Letters to
the Editor

Damping factor

More and more do we see damping factor
incorrectly stated as the ratio of loudspeaker
impedance to amplifiers internal (source)
impedance. Figures quoted because of this
assumption are often many hundred percent
in error, errors arising largely because the
source impedance of an amplifier is for
very good reasons seldom resistive at low
frequencies.

The method of measurement laid down
by the British Standards Institution in
BS 3860:1965 obviates these errors and
should always be used if damping factor is
to be quoted.

To the user, of course, damping factor is
largely irrelevant because as soon as music
is played via a moving coil loudspeaker the
speech coil will warm up and change its
resistance. The first four bars of Beethoven’s
fifth played at any reasonable level will
change the loudspeaker damping by an
amount greater than any variations between
amplifier specifications.

The damping (in terms of circuit Q) of a
moving-coil loudspeaker at resonance is
approximated by

2nfM [(Rg+ Rg)* + X2
B Re+Rg

The relevant terms in the bracket are: R,
d.c. resistance of speech coil (varying by
0.4%, per degree centigrade); R, source
resistance of amplifier; and X, source re-
actance of amplifier at loudspeaker resonant
frequency.

P. J. Walker

The Acoustical Manufacturing Co. Ltd,
Huntingdon

Printed circuits kit

I have been following your recent corres-
pondence on printed circuits with
considerable interest and I wish to offer
the following information in response to
M. R. Yeo’s letter “One-off printed circuit
boards” (March 1974 issue).

For some time we have been marketing
a printed circuit kit which was designed to
provide the enthusiast, laboratories, educa-
tional establishments, etc., with a method of
making low-cost, one-offs or prototypes
to a reasonable degree of precision. The
use of self-adhesive, paper-surfaced resist
allows the user to draw, or trace, the desired
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pattern with any normal writing implement
such as a pencil, ball-point, etc. A scalpel
is used to cut and strip the unwanted resist.
Chemicals are pre-packed for the con-
venience of the user who merely adds water,
and the printed circuit board, for the etch-
ing process which can be observed as it
proceeds.

J.H.Evans,

Keltronix Ltd,

15 Barra Street,

Glasgow G200AX,

Howl suppression

I agree with K. J. Young (Letters, March
1974) that, where there are one or two
dominant peaks in the overall frequency
response of a public address system, tun-
able rejection filters can be helpful in
reducing acoustic feedback problems.
Such equalization is often achieved nowa-
days by the incorporation of an octave-
band or third-octave-band graphic
equalizer.

However, one is still left with the inevit-
able response irregularity of the room
itself, where adjacent peaks and dips are
typically only a few hertz apart (Fig. 2 in
my original article, W.W. July 1973,
p.317). The smoothing of such a response
is an impossible task for conventional
filters, but the frequency shifter is able to
overcome the ill-effects of such irregularity
and effect a significant improvement in
available gain prior to feedback.

I should be the last to deny that
frequency shifting on music is a highly
controversial subject. When I first designed
and used the howl suppressor, it was
solely with speech applications in mind; I
expected the technique to be unacceptable
for music. It was therefore with some
surprise that I found the frequency shift
usable for musical performances. The SHz
beat, which, as I mentioned in the article,
is sometimes audible on long continuous
notes, is the only unusual effect. There are
just one or two instruments, such as organ
and electric guitar, where the beating is
obvious, being heard as a sort of “stereo
vibrato” between the original sound and
the frequency-shifted version.

I found the absence of a beat in the
majority of musical applications rather
mystifying at first, but the answer was
found to lie in the delay between direct and
amplified sound. Virtually all public address
systems-exhibit such a delay, which occurs
because of the difference in sound path
lengths; in a well-designed system the
direct sound is arranged to arrive at the
listener first, exploiting the “Haas effect”
to produce the correct apparent sound
direction. To investigate the effect of time
delays on beats, I tried mixing a music
signal and its frequency-shifted version
and feeding the signal to headphones.
Strong 5Hz beats were audible on all types
of music. When, however, an adjustable
time delay was interposed in the frequency-
shifted channel, a time difference of 3
ms was found to be sufficient to destroy
coherence between the two signals on most
types of music, thus eliminating beats.
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Exceptions were found in the cases of
organ and electric guitar, where even
delays as long as 100 milliseconds did not
destroy coherence, owing to the steady
pitch and level of the notes produced. The
beats produced on these instruments
become very much less obvious if the
frequency shift is reduced to 2.5Hz by
doubling the values of capacitors C,, C,,
and C, in the oscillator circuit to 200nF.
This change usually involves a slight loss
(typically 2dB) in the amount of feedback
reduction available, but it is worth trying
if beats are audible.

I should be very interested to hear
reports, whether favourable or otherwise,
from any readers who have used the
frequency shifter in a music amplification
system.

M. Hartley Jones,

University of Manchester,

Institute of Science and Technology,
Manchester.

Current flow controversy

The letters by Messrs D. V. Ellis and
C. H. Banthorpe in your December 1973
issue each has a final paragraph of such
graceful compliment that it largely defuses
what I might otherwise have said about
what went before. Fortunately I feel I can
confidently leave readers to draw their
own conclusions on most of the arguments
put forward, so that replying to them all
in detail would be superfluous.

For example, if, as Mr Ellis suggests,
my ideas on cathode rays are freakish
and absurd, how is it that since those
ideas were introduced into Foundations
of Wireless (and Electronics) 22 years
ago about 100,000 copies have been
bought, and (many of them being in
public and college libraries) the number
of readers must be considerably greater,
yet not a single one of them has pointed
out the difficulties arising from use of the
conventional direction of current flow in
connection with that subject or with any
other in that or any other of my works,
but on the contrary people continue in
large numbers to vote with their purses
right up to the present day?

One thing I have ascertained from Mr
Ellis’s second letter is that he advocates
reversing the current-flow convention but
not the polarity conventions. So he does
have to teach that his current flows from
negative to positive, i.e., from a deficit
to a surplus, presumably on the principle
that “to him that hath shall be given and
from him that hath not shall be taken
away even that which he hath”—another
paradox, but not one applicable to electric
circuits. And yet by some logic that
escapes me he reconciles this with water
flow! This, in addition to teaching that
the rules in the textbooks mean the
opposite of what they say, and the arrows
in device symbols are there to show the
direction the current does not flow! And
yet in August he found unacceptable an
imaginary situation in which a horse
described as black had to be taken as
white!

Mr Banthorpe seems not to know what
“the positive direction of current” means.
May I try to enlighten him? The actual
direction of current (conventional or
electronic) from A to B in a complicated
circuit may not be known; in fact, that
may be what is to be found. So let us
agree to call current from A to B (say)
positive. Then if our calculations result in
a positive value of current in that branch
it does indeed flow from A:to B. A
negative value means it flows from B to A.

May I reiterate that “the direction of
current flow” cannot be established con-
sistently on a basis of physical facts,
since an electric current can be con-
stituted by physical movements in either
or both directions. So it is a convention;
and whichever of the two possible ones is
adopted students and others will have to
accept that some current carriers will

move “against” the current. (In spite of .

what Mr Ellis says, the existence of
negative ions does not get rid of this
awkward fact.) If we could start from

scratch we in electronics would almost -

certainly vote for the direction.of electron
flow, but Mr Smethurst has wisely
reminded us that we are not the only
pebbles on the beach of science. The
important thing is that everyone should
use the same conventions.

For about a century and a half there
has been an accepted convention among
British railwaymen that trains going in the
general direction of London are referred
to as “up” trains and those going in the
opposite direction are ‘“down” trains.
If signalmen in cabins where this con-

vention is manifestly absurd, because the -

track thereabouts goes uphill in the
“down” direction, decided to take the
“sensible” view and report as “down”
all trains they saw going downhill, con-
fusion in British Rail would be as.great
as during a work-to-rule. Much less
confusing, when nobody can be literally
right all the time, to stick to the con-
vention that has been in use for so long.
So it is, surely, with current.

“Cathode Ray”

Soldering-iron leakage

I was interested to read the letter from
Mr Sproxton of Home Radio in your
March issue. As far as I.know only one
soldering-iron manufacturer makes an
issue of leakage currents but, I suspect,
misguidedly.

The point really is that to solder semi-
conductor devices safely it is necessary to
ensure that no voltage appears on the bit
of the iron. Provided that the iron is fitted
with a three-core flex which in turn is
properly connected to a three-pin plug,
then the bit' must always be at earth
potential, and it would take a very large
leakage current indeed to make it other-
wise. If the earth connection is not used,
then even the smallest leakage current will
cause a possibly damaging potential to
build up on the bit.

Incidentally, nearly all temperature-
controlled irons also produce switching
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transients which can damage the more
delicate (and. expénsive):devices -since they

.use mechanical or thyristor switching tech-

niques. It was for this reason that we
developed the special transistor switching
circuit for our variable temperature ETC/1
system. o
C. P. Adamson,

Light Soldering Developments Ltd,
Croydon, 3

Surrey.

Active filter crossover
networks

Mr Read’s article “Active filter cross-
over networks” (December) raised
interesting ideas, which could prove very
fruitful to. audio experimenters. Indeed,
I intend to experiment with such networks
when student finances permit. However,
I was astonished to read “Peak powers -

. of 20W occurred in-all the three bands”.

Could the author possibly enlarge as to
how he measured these peak powers,
and under what circumstances?

D. J. Bradshaw,

University College,

Oxford.

The author replies:

In answer to Mr Bradshaw’s query
regarding amplifier power requirements the
following details of tests and observations
made when setting up the 2 X 3-way

. arrangement described in my article may

be helpful.

With the three KEF units (types B139
for 1.f., B110 for m.f. and T27 for h.f.)
installed in the transmission-line enclosure
each speaker input signal was monitored
by display on a storage oscilloscope
during repeated runs of the same test
programme comprising music from full
orchestra, choir and selo female singer.
The storage oscilloscope persistence
control was set so that the decay time
was of the same order as the test pro-
gramme duration; the brightness control
was at a suitably low setting to avoid
“overloading” the phosphor during that
period. In this way, the three filter outputs
were (sequentially) displayed to indicate
and record:

(1) Instantaneous peak power. Voltage
amplitude was here considered propor-
tional to instantaneous power; because of
the change of load impedance with
frequemcy. However, such an assumption
was valid only for the intended purpose
of comparative estimate.

(2) Integrated peak power. The
differing trace brightness at various
voltage levels showed the proportion of
programme time spent at these levels and
hence, taking the brightest level in each
instance, the average peak power during
the programme run. Again, this test is
more concerned with intelligent observa-
tion than measurement—the human eye
is a poor judge of brightness difference
even by direct comparison and is still
worse if it has to “remember” a previous
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image. But, as the results show, the
observed differences were sufficiently
large to justify the conclusions reached.

The results were:

(a) The highest peak voltages (instan-
taneous powers) were those handled by
the B139 (1.f. unit), being about 6dB more
than for the B110 mid-range speaker.

(b) The integrated peak power was
obviously much larger for the B110 unit
—say 75% of the total compared to 20%
for the B139.

(c) The T27 tweeter received the least
amount of energy during the programme
—in fact, the estimated figure for
integrated peak power was only a few
percent. But, and this is of prime impor-
tance, the input to this unit included
short-duration peaks of nearly the same
amplitude as the maximum recorded for
the B110. Hence it was concluded that
the instantaneous power requirement
here was similar to that for the mid-
range units.

Further tests were done using the
same technique but for an input of typical
“pop” music. As might be expected with
the heavy bass component normal in this
type of music, the results indicated a shift
in power distribution between the m.f.
and Lf. speakers such thattheir “integrated-
power” percentage figures were more or
less equal. In all other respects there was
little difference as compared with the
previous test.

I hope that above serves to show why
the amplifiers feeding h.f. units required
the full 20-watt capability and also why
the output-stage heat sinks in both
“Lf” and “m.f.” amplifiers were chosen
to be of the same size as the circuit
boards themselves (34in X 44in) whereas
those for the “h.f.” amplifiers were made
smaller.

Finally, two other points should
perhaps be mentioned. First, to obtain an
overall level response (according to
measurement in an anechoic. chamber) the
gain of amplifiers driving the 1.f. units was
made 5dB greater than for the other
amplifiers. Secondly, considering the wide
variation in  speaker characteristic
impedance, at some frequencies it is
obviously the available supply voltage
(and hence the maximum possible
voltage swing) which sets the limit on
amplifier output rather than its power
handling capability.

D. C. Read

Fast printed circuit etching

I was appalled to read Mr Langvad’s letter
in the December 1973 issue of your maga-
zine and fervently hope that my comments
may prevent the occurrence of a very
serious accident. Your correspondent
recommends that printed circuits be etched
with a mixture of hydrochloric acid and
hydrogen peroxide. Although he issues a
fairly gentle warning about the use of these
chemicals, I would like to emphasize that
the two are very vicious substances indeed,
and hydrogen peroxide at the suggested
concentration in particular is very, very

hazardous to handle. The use of these

should only be permitted in a laboratory

and not in any amateur’s workshop. Your

correspondent may also be unaware that

the result of the reaction between hydro-

gen peroxide and hydrochloric acid, as

shown in the following overall equation
H,0, + 2HC1 - 2H,0 + Cl,

is chlorine gas, which, as everyone knows,

is a very toxic gas.

E. L. Szabd,

Ottawa,

Canada.

Radio and TV museum

As part of educational technology, I am
attempting to build a small museum of
radio and television equipment to show the
change in components and design philo-
sophy since the inception of radio.

I would be most appreciative of any
suitable equipment, however small, or
technical literature, for the period 1900 to
1930. I must make it plain that the above
would be in the form of a gift, as I have no
finance for this project.

C. Matthews,

School of Engineering Science,
University of Edinburgh,
King’s Buildings,

Mayfield Road,

Edinburgh EH9 3JL.

Valve amplifiers

Recently a “Williamson” amplifier fell into
my hands, displaying the fault of falling gain
over a period of hours of operation. (The
older hands may remember that the
Williamson design was first published in
1947 and modified in 1949—I, personally,
wasn’t born then!) On examination I dis-
covered two major faults: (1) a cracked wire
in the negative feedback meant that there
was no negative feedback; and (2) a short-
circuited decoupling capacitor was prevent-
ing half the output stages from functioning.
Yet, despite the fauits, the amplifier was
producing quite acceptable results. It
makes one wonder if we were a little hasty
in abandoning valves so absolutely.
D.J. Bradshaw,
University College,
Oxford.

“Recording by ear”’

I was rather amused to read of the efforts
of the scientists at the Battelle Institute
(December, News of the Month). During
1963 I constructed an intercom system
for use between the rider and passenger
of a motor-cycle combination. As those
with two- or three-wheel experience will
know, high noise levels are prevalent.
However, communication was secured as
follows. Mounted in the toe of the side-
car was a 7 X 4 elliptical loudspeaker
driven by a 2-watt amplifier. The passen-
ger spoke into a hand-held noise-
cancelling microphone which was per-
manently live. This arrangement gave
useful sidetone with no howl. The rider
for his part listened through a miniature
earphone let into the earflap of his crash
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helmet. This, however, pressed snugly
against the ear, and doubled as a micro-
phone operated by a push-button on the
handlebars. Bystanders might be seen
giving anxious and startled looks as a
loud male voice apparently issued from

the female resident of the sidecar.
A. Puffett,

Stevington,

Beds.

Calculator I.C. "

I read with interest your article on the

GIM C500 calculator chip in the March

issue. I am in the process of designing and

building a more ambitious calculator using

this chip. Additional features are: ‘

20 fixed functions (pi, reciprocals, %,
metric conversion, etc.)

Automatic squaring and square root.

1 non-calculating store.

l-inch-high home-made display.

Left and right shift on decimal point.

The point of this letter is to air a
criticism that all the above would have
been far simpler if the manufacturers had
provided a b.c.d. output instead of seven-
segment. After all one can buy (quite
cheaply) a chip to convert from b.c.d. to
seven segment, but not the reverse.

Messrs GIM have expressed the wish
that by releasing the C500 at a competitive
price it would encourage its use in fields
other than calculators, but the above
remarks place limitations on interfacing
with other logic. The m.o.s. inputs and
outputs can be overcome with suitable
circuitry.

A. M. Coppin,
Feltham,
Middlesex.

Return to ¢/s?

I am sure you will find your new feature
Project very rewarding, especially as it
will have the backing and experience of
Wireless World bebind it. Writing as a
teacher of long experience, could I make
one observation which I think would im-
prove the physics masters’ lot quite
considerably? .
Ever since the introduction of the term
“hertz” instead of “cycles per second”
there has been uncertainty as to its mean-
ing. I noticed some hesitation and difficuity
by lecturers on two occasions while giving
the Christmas lectures, and on another
occasion a member of the BBC television
“Tomorrow’s World” team™ deliberately
used the old-fashioned “cycles per second”
as it expressed what he wanted to say.
After all, Heinrich Hertz was investi-
gating electromagnetic waves radiated
through space, and if the term “hertz”
were confined to this, then cycles per
second could be applied to sound-wave
frequencies. In fact, I would suggest that
all wave frequencies below 20kHz, includ-
ing the 50Hz mains, should revert to its
more meaningful description.
G. A. Cozens,
Bartley,
Southampton.
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Probably the most popular them suitable for applications
series of general purpose d.c. involving integrated circuits.
power supplies in Europe!
""""""" Line regulation 0.01%
Nine models, all of which
may be set to provide constant Load regulation 0.019%
voltage or constant current.
Very stable, low ripple, well Ripple 1mV pk-pk
protected against overloads

and short-circuits. Two models
(%) feature adjustable
overvoltage crowbar, this
additional protection making

Reliable, well proven design—
ideal for both industrial and

educaticnal laboratory bench
top use.

— and powerful value at that!

LABORATORY BENCH POWER SUPPLIES : CONSTANT VOLTAGE/CONSTANT CURRENT ‘L° SERIES

aF Ji N N
R TR s sy TR R
METTIT A L' TR T P! v ! a !
L30E L30F% L30A/T L30B/T L30D/T
0-50V 0-30V 0-12v 2x0-50V 2x0-30V 2x0-30V
at 500mA at5A at 10A at 500mA at1a " at2A
£42 £98 £98 £84 £84 £132

For full details contact:

(excluding V.A.T.)

© Hmel

FARNELL INSTRUMENTS LIMITED - POWER SUPPLIES DIVISION
SANDBECK WAY - WETHERBY - YORKSHIRE LS22 4DH

TELEPHONE: 0937 3541

— TELEX 557294

LONDON OFFICE: TELEPHONE 01-802 5359

WW—093 FOR FURTHER DETAILS
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95!

(PLUS VAT)

The Cambridge — new from Features of the Sinclair Cambridge

Sinclair . . sk Uniquely handy package.
The Cambridge is a new electronic 41" x 27 x 1L, weight 31 oz.
calculator from Sinclair, Europe’s

2 i ¥ Standard keyboard. All you need
largest calculator manufacturer. It , for complex calculations.
offers the power to handle complex :
calculations, in a compact, ‘ sk Clear-last-entry feature.
reliable package. No other calculator sk Fully-floating decimal point,
can approach the specification below sk Algebraic logic.
at anything like the price —and by ; sk Four operators (4. —, x. =)
building it yourself you can save a » with constant on all four.”

further £5-50! %c |
. > onstant acts as last entry
Truly pocket-sized in a calculation.

With all its calculating capability, the
Cambridge still measures just : o

41" x2"x 15" That means you can carry GEEE t°"a°t s "m'tfd

the Cambridge wherever you go g i P S sl it el
withoutinconvenience — it fits in your : | costing less than £30.

pocket with barely a bulge. Itrunson . .
U16- type batteries which gives weeks . P EE 0 s'g'“f“f:a"t digits,
of life before replacement. v:';.':o?:)p1°(;‘ne_m range from

Easy to assemble : . TS
All parts are supplied — all you need o EICE Y, (U G i3 G
provide is a soldering iron and a pair of 1
cutters. Complete step-by-step n G‘t(y“ﬁl’l?\'b;:;g"es‘
instructions are provided, and our service . et
department will back you throughout if ‘ ‘, :
you’'ve any queries or problems.

Total cost? Just £27:45! - ——
The Sinclair Cambridge kit is supplied to you

direct from the manufacturer. Ready

assembled, it costs £32:95 —so you're saving

£5-50! Of course we'll be happy to supply you

with one ready-assembled if you prefer —it's

still far and away the best calculator value

on the market.

sk Constant and algebraic logic

sk Operates for weeks on four
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Acomplete kit!  Actual size!

The kit comes to you packaged in a heavy-duty polystyrene container.
It contains all you need to assemble your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.

3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons, window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack (diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off switch.

10. Soft wallet.

4%2in long x 2in wide x Yisin deep

This valuable book — free! Why only Sinclair can make you this offer
If you just use your Sinclair Cambridge for The reason’s simple : only Sinclair — Europe’s largest electronic calculator
routine arithmetic — for shopping, manufacturer — have the necessary combination of skills and scale.

conyersions, percentages, aC(’:ounting, Sinclair Radionics are the makers of the Executive — the smaliest electronic
tallying, and so on —then you'ligetmore than  cajculator in the world. In spite of being one of the more expensive of the small

yourmoney’s worth. calculators, it was arunaway best-seller. The experience gained on the Executive
Butif you want to get even more out of it, has enabled us to design and produce the Cambridge at this remarkably low price.
you can go one step further and learn howto gyt thatin itself wouldn't be enough. Sinclair also have a very lcng experience of
unlock the full potential of this piece of producing and marketing electronic kits. You may have used ona, and you’ve almost
electronic technology. certainly heard of them — the Sinclair Project 60 stereo modules.
™ aseers It seemed only logical to combine the knowledge of do-it-yourszlf kits with the
R R e——— knowledge of small caiculator technology.
e And you benefit !
. Take advantage of this money-back, no-risks offer today
CE e The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
EIROS we'll refund your money without question. All parts are tested ard checked before
"_:_;__ despatch —and we guarantee a correctly-assembled calculator for one year.
SR Simply fill in the preferential order form below and slip it in the post today.
e e Price in kit form: £24-95 + £2-50 VAT. (Total: £27-45)
Gl Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)
How ? It's all explained in this unique SN S G SN SN SR SR SR SR CHSCY SRNN MR S S N N S i e M N S S
booklet, written by a leading calculator To: Sinclair Radionics Ltd, London Road, WW/5/74
design consultant. In its fact-packed 32 Stlves, Huntingdonshire, PE17 4HJ
pages it explains, step by step, how you can Please send me Name
use the Sinclair Cambridge to carry out [[Ja Sinclair Cambridge calculator kit at Address
complex calculations I £24-95 + £2-50 VAT (Total : £27-45)

[[J a Sinclair Cambridge calculator ready built
I at £29-95 + £3-00 VAT (Total : £32-95)

*| enclose cheque for £ __. made

- - I out to Sinclair Radionics Ltd, and crossed.
Elnzlalr *Please debit my *Barclaycard/Access
account. Account number
Sinclair Radionics Ltd, London Road, St lves, Hunts. L‘Delere as required. PLEASE PRINT J
Reg.no: 699483 England VAT Reg.no: 2138170 88 D SR S TSN SN D SRNY SERG S SN S SN SUND SNND SN SN NN SR SENN NN NN N S
WW—094 FOR FURTHER DETAILS
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One

The Dymar 1711 is a VHF/UHF Milli-
voltmeter with a number of clever, and
extremely useful, differences.

Take the compact, lightweight RF probe.
This houses two high speed rectifying
diodes in a full-wave circuit. The result-
ing low level DC voltage is amplified in a
low noise chopper-stabilized DC ampli-
fier. The rectifying characteristic of
these diodes is such that below approxi-

= . -

. - Q w
Qﬁj
mately 3omV they follow a square law.

The result? True rms response.

Then there are the special linearising
circuits used on each of the eight voltage
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the many secrets of
the Dymar1711
isright here.

Inthe probe.

ranges provided. These ensure com-
pletely linear readings between one-third
fsd and full scale.

And, as you would expect from Dymar,
the instrument is fully portable and
provided with a comprehensive range of
accessories.

Take a look at this brief spec.

Frequency range: | sokHz to850MHz
Voltage range: 1mV fsd to3V
Minimum reading: | 300uV

RMS response: True below 30mV

Need to know more? Use the Reader
Reply Service or contact Dymar direct.

m the name in radiotelephones

DYMAR ELECTRONICS LIMITED,
Colonial Way, Radlett Road, Watford,
Herts. WD2 4L A. Tel: Watford 37321.
Telex: 923035. Cables: Dymar Watford.

WW—095 FOR FURTHER DETAILS
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Realm of microwaves

8—Lenses and radomes

by M. W. Hosking, M.Sc.

- British Aircraft Corporation, Stevenage

From the last two articles it should be
apparent that the most usual antenna func-
tion is to direct as much radiated energy as
possible within a specified beamwidth. The
efficiency with which this can be achieved
depends on how closely the radiation from
the antenna system approximates to a plane
wavefront; that is, a constant phase across
the aperture. An obvious and good example
of this is the paraboloid reflector which con-
verts the generally spherical wavefront of
the primary feed to a plane-wavefront
radiated beam. Such a situation implies
equal electrical path lengths for all rays
from the feed to the aperture plane and this
can also be achieved by a microwave lens.

Microwave lens design can be approached
along similar lines to those in optics but,
because certain lens dimensions are com-
parable to the wavelength, diffraction effects
cannot always be ignored. These lenses fall
conveniently into three categories, although
not every type of lens is discussed within
each category.

Firstly, there is the uniform dielectric
type of lens constructed from some solid
material and behaving in much the same
way as its optical counterpart. Secondly,
there is the artificial dielectric lens wherein,
as the name implies, an effective dielectric
constant is produced by means other than
the bulk property of a material. Thirdly, the
non-uniform dielectric lens of which the di-
electric constant is not, in fact, constant
throughout the lens, but varies with distance
in some prescribed manner.

Dielectric lens

Bringing back memories of school physics,
the design of solid dielectric lenses can be
based on the methods of geometrical optics.
Analogous to the optical transparency is the
dielectric loss tangent of the lens so for
microwaves there is a much wider choice of
materials. The lens does not have to be op-
tically transparent and, being the same order
of size in thickness as the wavelength, the
overall transmission loss is low. However,
when the mechanical, environmental and
fabrication requirements are taken into
account, the range of suitable materials is
reduced; those most generally applicable
being plastics such as the polyolefins, poly-
styrene and p.t.f.e.

Refractive index is one of the main design
parameters, but microwave materials are

characterized by their dielectric constant.
There is, however, a direct relationship be-
tween the two. Refractive index is defined
as the ratio of the speed of light or electro-
magnetic propagation in free space to that
in material; that is, n = ¢/v. These speeds
can be expressed in terms of the relative and
absolute permeability and permittivity as

refractive refractive
index=1 index="n
refracted

ray

incident Snell’s law
ray sint=Nsinr
(a)
%
b piane
. > wavefront
spherical r
wavefront n
focus/f' f—s t—
r=f{n-1)
Ncos B-1

(b}

Fig. 1. Refraction of'a plane wave at a
dielectric interface (a). A point source,
spherical wavefront can be converted to a
plane wavefront by a suitably curved
surface (b). In this case the contour can be
hyperbolic or elliptical depending on
whether n is greater or less than unity.

A

ray A must be =ray B

plane surface
zoned

(b)

curved surface

zoned —

Fig. 2. Zoning the microwave lens saves
weight, although at a sacrifice in bandwidth
Jor the solid lens.

B
x path length of last
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¢® = l/pe,and v* = 1/u u,¢,¢,. Manipula-
tion of these relationships shows that
n= \/;:: for the case when u, = 1. A word

. of caution here in that » is not necessarily
. the same as the optical refractive index, be-

cause the dielectric constant may vary with
frequency between the microwave and op-
tical bands.

Another important characteristic of the
uniform lens is that Snell’s law is obeyed so
that sini = nsinr using the notation of
Fig. 1{a). This makes ray-path tracing easier
and simplifies equations for the lens sur-
faces; which brings us to Fig. 1(b). The
requirement of the lens shown is to convert
the spherical wavefront from a source at the
focus into a transmitted plane wavefront.
For this to happen, all of the ray-paths into
and out of the lens must be equal electrically
and defining one surface of the lens as plane,
the problem is to find the equation for the
other one. From the geometry shown, this
means that r+ns must equal f+nr, or
r—f = n(t—7r'). The term (+—¢’) can be ex-
pressed as (rcos 8)—f resulting in the sur-
face equation

Sin—1)

= (ncosH—1"

For values of refractive index greater than
unity this is the equation of a hyperbola of
eccentricity n. So a simple microwave lens
might be made from, say, polystyrene having
a microwave refractive index of 1.6 and
would be plano-convex in shape with the
convex surface being a hyperbola facing the
incident radiation.

If such a lens were to have an appreciable
diameter, then the thickness would be large
and the weight would consequently be high:
both undesirable features. It is, however,
possible to remove material from the lens in
a controlled fashion and to drastically re-
duce the weight; the process being termed
zoning, Fig. 2 showing end result. By “con-
trolled” is meant removing a section of the
lens such that the last ray, so to speak, in the
dielectric, A of Fig. 2(a), differs in path
length from the adjacent ray B in the air-gap
left by a whole number of 27 phase changes.
In this way the phase relationship between
all rays is maintained at the correct value
and, electrically, the lens does not know that
pieces have been removed. The price paid
is a reduction in bandwidth due to the
frequency-sensitive nature of the steps,




152

together with a reduction in aperture effi-
ciency due to a diffraction at the edges of
each step.

Although the dielectric lens antenna holds
promise of greater ease of beam scanning by
just moving the feed, it is up against severe
competition from the reflector antenna and
the phased array and is not nearly so widely
used. Possibly its main application is as a
phase corrector for microwave horns. The
horn itself was reviewed in an earlier article
and it can readily be appreciated that, due
to the changing path length within the horn,
there can be considerable phase change
across the aperture causing inefficient radi-
ation. By placing a lens in the aperture, the
efficiency can be raised from something like
50 to about 80% together with a reduction
in spill-over and back radiation.

Artificial dielectrics

It is possible to calculate, with varying
degrees of success, the dielectric constant of
a material from a knowledge of its molecu-
lar structure. In general, this means the
determination of a quantity called polariz-
ability, which is a measure of the ease with
which an applied electric field can induce a
directional charge in each atom. Normally,
each molecule with its atoms and orbiting
electrons has no preferential charge on it
and is electrically neutral. But when brought
under the influence of an electric field, some
electron re-positioning occurs, producing a
preferential alignment of charge in the same
direction as the field —the dielectric becomes
polarized.

Polarization also occurs in metallic con-
ductors due to an applied electric field
re-positioning surface charge and has led
to a class of artificial dielectrics wherein
metallic particles of various shapes are used
to simulate the molecules and so form what
is really a large-scale model of a molecular
structure. Knowing the shape of the par-
ticles, their polarizability, and hence di-
electric constant, can be fairly simply
calculated (compared with an atomic struc-
ture) from an electrostatic approach.

Things are not that simple in practice,
due largely to variations in particle size and
shape and in uniformity of distribution. The
particles can be of a variety of shapes:
spheres, discs or flakes, filaments and strips
being commonly used, with cross-sectional
dimensions typically lying between 0.05
and 0.01 of a wavelength. Dielectric con-
stant depends on the particle shape used and

stack of
metal plates

whether the particles have a preferred ori-
entation. Spheres, for example, place an
upper limit of about 1.6 (n = 1.27) on the
dielectric constant, but being symmetrical
this does not vary with the direction -of
propagation through the material. A disc
on the other hand allows any value (theor-
etically) to be obtained, provided that both
the electric and magnetic fields are tangen-
tial to the disc’s surface. This means that the
dielectric constant becomes a function of
direction, to say nothing of alignment prob-
lems in producing the material itself.
Whichever shape is selected, the particles
themselves must be supported in some way
and distributed as evenly as possible. The
most popular supporting medium is poly-
styrene or polyurethene foams as these are
light, easy to produce and have a very low
refractive index.

Having selected the particle shape and
distribution to give a particular refractive
index, together with the binding medium
the lens design can proceed as for the solid
dielectric. The main advantage of this type
of artificial dielectric is its low density,
resulting in significant weight saving and
not only in lens design. The material can
also be used for radomes (see later). Poss-
ibly the largest problem facing its use is that
of obtaining a uniform and repeatable dis-
persion of the metallic particles within the
supporting medium.

There is another, widely-used method of
creating an artificial dielectric constant
which makes use of the guiding properties of
parallel metal plates. A stack of such plates
is shown in Fig. 3(a) with an incident electric
field parallel to the plate surface. Under
these conditions, the plates will support a
waveguide mode, the wavelength of which
then becomes governed by the plate spacing.
It may be recalled from an earlier part of
this series that the guide wavelength can be
expressed as 1/4.2 = (1/4,%)—(1/4a*) where
the quantity 2a represents a cut-off wave-
length above which energy will not propa-
gate in the guide. The refractive index,
n = c/v, which is the same asn = 1,/4,, as
the frequency remains constant. Therefore,
by using the above expression for wave-
guide wavelength, a refractive index for the
parallel plate system can be written as
n = [1—(4,/2a)*]*. Some limitations are
put on this expression as the spacing, a,
must be greater than 4,/2 to remain above
cut-off and must be less than 4, to avoid
risking the propagation of the next-order
waveguide mode.

-
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Fig. 3. Equivalent dielectric constant of less than unity can be produced by constraining the
wave to pass through metal plates (a). By shaping the plate surface (b}, a further type

of microwave lens can be produced.
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An interesting feature of this type of struc-
ture is that the refractive index is less than
unity, implying that the velocity within the
guide is greater than that of light. However,
the overall velocity within any substance
can be considered as the geometric mean of
two velocities. One being that at which sig-
nal energy is carried, called group velocity
and which cannot exceed ¢, and the other
called phase velocity, which describes the
movement of the phase front and which can
be greater than ¢. For a non-dispersive
medium the two are equal, but that is not
the case here and v is the phase velocity.

We thus have another artificial dielectric
with an equivalent refractive index and, in
similar fashion to the solid dielectric case,
wish to find the profile of one surface to
produce a lens. The first equation can be
used again, but with n<1 is re-written
r = f(1—n)/(ncos@)—1 which is now the
equation of an ellipse. Thus, a metal plate
lens might appear something like Fig. 3(b)
in general profile.

Many other types of lens are possible and
the methods of producing artificial refrac-
tive indices and lenticular effects are many
and varied, although often having little
practical application. Consequently, there
is little to be gained in reviewing these
further; rather the intention has been to in-
troduce to the reader the concept of a
microwave lens and to highlight differences
in physical form between it and the more
familiar optical counterpart. Anyone in-
terested in delving further into the subject
could obtain the basic groundwork.* There
is one other lens from the category of non-
uniform dielectrics which is well worth
mentioning; partly because of its novelty
and partly because it is the most widely used
of all microwave lenses.

The Luneberg lens

This was first propounded in a treatise on
optics but proved impractical to construct at
those wavelengths. The idea is to produce a
lens that will focus energy from a point on
one side to a point on the other, with par-
ticular attention paid to the limiting case
where one of these points is on the surface
of the lens and the other point is at infinity.
In other words, to derive another spherical
to plane wave-front convertor. The lens
itself is a sphere having the general ray
geometry shown in Fig. 4(a) wherein radi-
ation from a point-source feed on the sur-
face follows elliptical ray paths through the
lens and, if all of these ray paths can be
made electrically equivalent, emerges as a
plane wavefront. A fairly complicated
mathematical analysis of this lens shows
that to provide the necessary phase vari-
ations within the lens, the dielectric constant
must vary with the distance from the centre
of the lens, r, in the simple fashion given by :
&,(r) = 2—(r/r,) In other words, the refrac-
tive index must vary continuously from unity
at the lens surface (r = r,) to \/5 (r =0)at
the lens’ centre.

When one gets down to constructing the
Luneberg lens such a variation is not really
practicable, so an equivalent approach

*From “Microwave Lenses” by J. Brown, Methuen 1953.
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must be found. One which gives exceedingly
good results and also permits a simple
manufacturing process is to divide the lens
into a series of hemispherical shells as in
Fig. 5. Each shell has a definite dielectric
constant, but different from its neighbour
and so the variation of the last equation is
achieved in step fashion instead of con-
tinuously. Provided the thickness of each
shell is chosen so that the phase errors are
not cumulative, the lens performs very well.

Because of its symmetry, the Luneberg
lens is capable of scanning a beam in all
directions and without distortion by just
moving the feed. Its widest use, however, is
as a radar reflector wherein the feed is re-
placed by a metal cap as shown in Fig. 4(b)
onto which an incident plane wavefront is
focused and then reflected back again in the
same direction. Such reflectors are used in
enhancing the radar return from small air-
borne targets, calibrating radar systems and
acting-as marker buoys.

Radomes

This topic is lumped together with that of
the lens because, to my mind, the two have
many similarities. Both are constructed
from dielectric materials, either solid or
artificial, both strive for maximum power
transmission, and both involve the same
basic design problem of an incident electro-
magnetic field at a dielectric air interface.
Often a “tail-end Charlie” in system design
and perhaps in receipt of less fundamental
design attention than other components,
the radome is nonetheless a vital part of
radar and communication systems.

The radome is an unwanted extra in the
majority of systems and it would always be
an advantage, electrically, to do without it.
This is seldom possible, as the prime func-
tion of the radome is to provide weather
protection for the microwave and electronic
equipment beneath it. Also, in the case of
aircraft and missiles, the radome must form
a part of the aerodynamic profile and there-
fore has to contend with the harsher set of
environmental conditions which this im-
poses. Thus, the radome designer must be a
fairly versatile character as he must produce

elliptical plane
ray-paths wavefront
N\

spherical
(a)  wavefront
teed

(b)

Fig. 4. Spherical Luneberg lens can convert
a point source on its surface to a plane
radiated wavefront by suitable radial
grading of its refractive index (a). By
placing a metal cap on the surface the lens
can be converted into an efficient reflector

(b).
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Fig. 5. Continuous radial variation of refractive index is not practically possible, so the lens

153

is constructed of hemispherical shells, each with a slightly different refractive index.

an equipment cover that is electrically in-
visible, will withstand rain, snow, ice and
extremes of temperature, is mechanically
strong and is often aerodynamically pro-
filed. Needless to say, these diverse require-
ments are not mutually compatible.

It is not reasonable to try and cover here
the ‘'mechanical and environmental side,
except to highlight major points, as this is
really a materials technology problem. On
the electrical design, however, radomes can
be divided into fairly definite categories
according to their method of construction
and the design itself boils down to that of
proper phasing of the reflections which
occur at the various material boundaries.

Suppose a radome consists of a sheet of
some plastics material of thickness d and
dielectric constant ¢. A wave travelling
along in free space will see the dielectric as
an abrupt change in the characteristic im-
pedance of its environment. The net result
will be a reflection of some power at the
interface with an amplitude depending on
¢, and having a maximum possible value of
R = (g,— 1) /(g, + )2

In addition, the phase of this reflected
wave will be opposite to that of the incoming
radiation. Having traversed the sheet, the
wave now meets another impedance change
as it emerges back into free space and this
gives rise to a second reflected wave, equal
in amplitude to the first but without the
phase change. In summation, there will thus

‘be two reflected waves emerging from our

plastic sheet, one from the front surface and
one from the back and, depending on the
phase relationship between them (remember
that one wave has traversed the panel twice),
they will form a resultant. Such a resultant
wave, by interfering with the incident radi-
ation, will cause a further loss in the
transmission performance of the radome
and it is here that the radome designer
steps in.

Fig. 6(a) shows how, for normal inci-

dence, the power transmission of a dielectric
sheet varies with its thickness, the features
to note being the periodic nature of the
curves and the existence of optimum values
of d/4,. These optimum values to give maxi-
mum power transmission occur when the
two reflected waves from the radome com-
bine in such a way that their resultant is
zero. In other words, one must be n radians
out of phase with the other. Bearing in mind
that because of the nature of the impedance
change (high to low) the reflection from the
front surface is 180° out of phase with the
incident wave, the condition for cancella-
tion is that the second wave should travel
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Fig. 6. Variation in power transmission
through a dielectric sheet as a function of
thickness for normal incidence (a).
Transmission properties are different for
perpendicular and parallel polarizations,
that for perpendicular always being worst

(b).
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Fig. 7. Main types of radome construction are, from left to right : thin skin, half-wave and

three A-sandwiches with different cores.

multiples of 2n radians before combining
with the first. As 2n radians corresponds to
one wavelength, the radome should there-
fore be a half-wavelength thick. This means
the wavelength within dielectric; i.e. 4,/\/,-

This feature of a dielectric sheet gives one
of the main radome classifications: the half-
wave type which finds application at fre-
quencies generally above X-band (above
about 10GHz). While many dielectrics are
convenient for manufacture, the most popu-
lar material by far is fibreglass/resin
laminate. Its loss tangent may leave some-
thing to be desired at about 0.01, but this is
made up for by ease of fabrication, good
weathering properties and great strength.
With a dielectric constant of four, a fibre-
glass, half-wave radome designed to operate
at 15GHz would thus be a nominal 0.5 cm
thick.

A second radome type, really a limiting
case of the half-wave, is the thin-skin
radome which, as its name implies, has a
thickness small compared with the wave-
length. Generally, this means less than
4,/20 and Fig. 6(a) shows that, for a fibre-
glass laminate, 859, power transmission is
still achieved at this upper limit. Glass-fibre
is still a commonly used material for the
thin-skin radome but, when circumstance
permits, relatively cheap radomes in poly-
olefin or polystyrene types of plastic can be
made using vacuum forming. Example of a
thin-skin and a half-wave radome are shown
in the two left-hand items of Fig. 7.

The three other samples shown in this
figure are from a third main type of radome:
the sandwich. In this case, they are of an
A-sandwich which consists of two high-
dielectric constant thin skins and a low-
dielectric constant core. There is also a
less-used B-sandwich in which the core is
of higher dielectric constant than the skins
and a C-sandwich which is really a double
A-sandwich. The main reason for going to
a structure such as the A-sandwich is that
of weight saving, at the same time main-

taining good strength and rigidity. Electric-
ally, the idea is to arrange the spacing of the
two skins so that the reflection from the front
skin cancels out the one from the rear. For
this to happen, a 180° phase difference must
exist, which means that the skins must be
A/4 (in the core material) apart. If the differ-
ence between this situation and the half-
wave radome is not at first apparent,
remember that the sandwich reflections
arise at two high/low impedance interfaces
whereas those of the half-wave come from
a high/low and low/high transformation.

Construction-wise, the outer skins of the
A-sandwich are usually of fibreglass and
the core can be made from a number of low-
density, low ¢, materials. The left-hand and
centre sandwiches of Fig. 7 have cores of
polyurethane foam and the end one uses a
honeycomb or resin-impregnated fibreglass.
Typical dielectric constants range from 1.1
to 1.2

So far, the transmission properties of
radome materials have been maintained
with radiation incident only normal to the
surface, but in practice angles of incidence
as high as 80° can be encountered. The
design situation then becomes much more
complicated because the transmission co-
efficient varies both with incidence angle
and polarization of the E-field vector. Before
looking at this in more detail, it is necessary
to define what is meant by E-field polariza-
tion. If this page represents the radome
surface, then it is possible to define a plane
of incidence formed by the normal to the
page and a line indicating the direction of
the incident wave. There are then two
polarizations: vertical when the E-vector is
perpendicular to the plane and parallel
polarization when the E-vector is parallel
to the plane. The transmission properties
are different for each type. This difference is
marked and is shown in Fig. 6(b) for fibre-
glass sheet of ¢, = 4. At normal incidence,
the power transmission is limited by the
reflection coefficient of the last equation

Wireless World, May 1974

giving T = 0.64. As the incidence increases,
the transmission coefficient for perpendicu-
lar polarization steadily decreases to zero for
90° incidence, while that for parallel polar-
ization increases and eventually reaches
100%; transmission.

The incidence angle at which this occurs
is the Brewster angle and is equal to
tan_‘\/;,. Having passed this angle, the
transmission falls off rapidly to zero at 90°.
Over the whole range of incidence angles,
the transmission of parallel polarization is
always better than that for perpendicular
which makes it much more difficult to de-
sign the more streamlined type of radome
having a wide range of incidence angles.
This is particularly so for the case of the
sandwich radome as its transmission pro-
perties are more susceptible to changes in
incidence angle than are those of the half-
wave type. Fig. 8(a) shows a sample of
aircraft and missile radomes of thin-skin;
half-wave and sandwich construction where
it can be seen that the designs range from
the relatively straightforward, normal in-
cidence, hemispherical radomes to types
having a very high fineness. An advanced
half-wave radome, both production-wise
and design-wise, is the Concorde radome
shown in Fig. 8(b). It is made from epoxy
resin fibreglass, is 11ft high and has a slightly
elliptical cross-section. Fig. 8(c) shows an
example of a large A-sandwich radome 14ft
diameter for a ship-borne radar.

Because of the imperfect transmission
properties and the way in which these vary
with incidence and polarization, the placing
of a radome over an antenna system gives
rise to various types of performance de-
gradation which it is the designer’s job to
minimize. One of these is the straight-
forward reduction of radiated power due
to the mismatch reflections from the radome
wall and the attenuation in passing through
the lossy dielectric medium. Usually, these
losses can be kept to around 0.5dB.

Another effect, generally called bore-
sight error, causes the radiated beam to
point in a slightly different direction from
that of the antenna. The cause is diffraction
effects at the radome and the amount of
error is largely dependent upon the vari-
ation in phase across the radome surface.
Depending on the method of construction,
the boresight error is generally less than
20 minutes of arc, which may not sound
much but can be most important to certain
types of radar: missile homing systems, for
example. Once again, due to phase vari-
ations, the radome can distort the antenna
pattern, usually manifesting itself as a
broadening of the beam and an increase in
sidelobe level.

Although the main types of radome have
been reviewed here there are, needless to
say, many variations. The core of the
A-sandwich, for example, could be made of
lightweight artificial dielectric of the same
¢, as the skins, thereby forming the less
polarization-sensitive half-wave radome but
at a much-reduced weight. Thickness and
weight can again be saved by embedding
wires in thin radome skins to produce
lumped inductive or capacitive elements
instead of the distributed transmission path
through the normal radome. When one
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Fig. 8. Aircraft and missile radomes of
different metheds of construction illustrate
the wide range of radome shapes (a).
Half-wave Concorde radome and part of its
31-ton mould (b) and a large A-sandwich
radome (c).

adds to these electrical design considera-
tions the severe environmental and mech-
anical requirements such as imposed by
most aircraft and missile systems, the
design of a radome becomes a most in-
teresting topic involving many areas of
technology.

Scottish search for gravity waves

For the last few years the detection of
““gravity waves” from outer space has been
claimed by the American physicist J.
Weber. Gravity waves are bursts of
gravitational energy which are expected to
be emitted when a star is swallowed bya
“black hole”. Gravity waves travel at the
speed of light and are detectable by measur-
ing the movement produced when they

" traverse a freely suspended mass. (Piezo-
electric transducers convert the movements
into voltages which are then amplified and
recorded.)

Weber detects about one short-duration

(less than 500 milliseconds) gravitational
“event” per day. This has presented
astronomers with a problem. If each
“event” marks the destruction of a star
at the centre of our galaxy, and the pro-
cess has been going on indefinitely at the
same rate, then the entire galaxy should
have been consumed long ago. This is one
reason why other attempts to check on
Weber’s measurements are being made.
The detection problem is difficult

because the incoming gravity waves are
weak, and apt to be obscured by local noise.
This noise may be caused by external
(seismic) vibrations or by internal temper-
ature effects (thermal vibrations). Seismic
effects are excluded by using two detectors,
spaced well apart, and correlating their
outputs. Thermal noise has to be com-
bated by signal-processing techniques.

An improved type of detector is in use
at Glasgow University. In this, each
freely-suspended mass (a 300kg aluminium
bar) is divided into two equal parts, with
the piezoelectric transducers between them,
acting as mechanical couplers. The trans-
ducers detect relative movements of the
two half-bars. This arrangement is much
more sensitive than the earlier onesin which
transducers were fixed to the surface of the
suspended mass.

Thermal noise sets the detector-mass
vibrating on its resonant frequency of
about 1kHz. The arrival of a signal im-
pulse from outside interferes with this
resonance signal, producing an increase,

decrease, or phase shift. Any such modu-
lation of the output requires the existence
of other frequencies. If the natural
resonance signal is eliminated by a notch
filter, the true incoming signals can be
distinguished.

In the Glasgow apparatus the outputs
of the six stacks of piezoelectric trans-
ducers at each detector are pre-amplified
by f.e.t. amplifiers and filtered by a broad
bandpass filter centred on the fundamental
resonance frequency of the detector mass.
The fundamental output frequency is
eliminated by a passive LCR bridged-T
notch filter:

The two detectors are separated by 50
metres. Their outputs are applied to co-
incidence circuitry and then recorded in
various forms. So far, “events” have been
recorded very infrequently in comparison
with Weber’s results, though there is still
a possibility that Weber may have
detected events of much larger duration
than the short (a few milliseconds) events
predicted and searched for at Glasgow.
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A problem of measurement

Rectifier-meter readings with distorted waveforms

by Thomas Roddam

At an exhibition last season, or maybe it was
the season before, I was surprised, and then
alarmed, to find quoted for a piece of equip-
ment two figures which seemed incom-
patible. The alarm came when the chief
engineer of the company concerned said he
could see nothing wrong with them. The
equipment was, if you are sitting on the edge
of your chair with excitement, a’sine wave
power source. I have forgotten the exact
numbers, but typically they were 109 dis-
tortion and an output voltage constant to
within 2%. Readers who remember the old
engine-driven aircraft generator with its
carbon-pile regulator will also remember
that the most certain way of burning out the
valve heaters in flight was to set up the
carbon-pile regulator using an average-
reading voltmeter.

For much of the time most of us are con-
tent to use a rectifier meter, which reads,
i.e. responds to, the average voltage but is
calibrated to indicate the root-mean-square
voltage of a pure sinewave giving the same
meter reading. To what extent should we
turn away from this easy and inexpensive
practice now that our power supplies may
no longer have the same purity of waveform
as that supplied by the Generating Board?

Until twenty years ago there was no ques-
tion about it. The one really critical voltage
inside a piece of equipment was the valve
heater voltage. If the heaters were too hot,
the life was shortened : if they were too cold,
some circuits, though none of mine, just
would not work. Looking back more critic-
ally, however, we did accept quite wide
variations by modern standards. The 12.6
volt line of a wide range of valves was a 12-
volt battery, and no one expected that to be
closer than +10%.

Technically it is not difficult to measure
r.m.s. voltage, although the simple measur-
ing techniques all have flaws. The old and
tried method was the use of a thermocouple,
calibrated in my young days against d.c. for
each measurement or group of measure-
ments. Accident-prone and slow, I do not
regret that we no longer see this. Thermistor
circuits are also slow, and I suspect that they
are temperature dependent. Then there are
tricks, using a number of diodes to build up
the parabolic characteristic in a set of arcs.

I used this method a long time ago in a
psophometer but I am not sure how good it
is over a wide temperature range. More
recently all kinds of clever devices have
come into use. A Hall multiplier will pro-
duce ¥2, and one can also do the multipli-

cation by using length and amplitude modu-
lation of a sampling train of pulses. In fact
you can buy an expensive box of tricks.

Is this refinement necessary? How much
does it really mean? In this article I propose
to look at the error caused by distortion and
on some of the other factors which are in-
volved.

In order to make life easy, because, as [
have never failed to preach, any examina-
tion of principles should not allow a passion
for generality to complicate the argument,
I shall examine only the effect of the third
harmonic. As this is usually the main source
of error, we do not lose much by this limita-
tion. It is often, though not always, the pre-
dominating harmonic in an imperfect power
supply. We therefore take a supply wave-
form

sin 0+ A sin (36 + @)

where h is the fraction of harmonic; 8 is wt;
and ¢ the phase of the harmonic, which is
very important.

We need to consider the value of the func-
tion over the range from 0 = 0to 6 = n,a
half cycle, since we are dealing with only odd
terms. The average value is quite simply
given by

l £ 4
Vi = —J‘ sin 0+ A sin (36 +¢)do
0

x

— I:cos 0+E cos (30+¢)]
n 3
—l(—2+§cos ¢>
n 3

ST

The value of cos ¢ may be anything from
—1to +1.

For ther.m.s. value we cando some rather
more complicated mathematics. However,
the whole point of using r.m.s. measure-
ment is that it adds up the component
powers, and the result is that

Vs = 0.707 (1 +h%)
or, if h is reasonably small,
Vs = 0.707 (1 + 4/2)

The factors 2/m and 0.707 are always
wrapped up inside the measuring device,
and so we see that a true r.m.s. meter will be
reading (1 +4/2) when an average-sensing
meter reads Something between (14 4/3)
and (1 —A/3). It is very convenient to look

0

at this for a waveform with 6% distortion.
The r.m.s. meter indicates 1.03, while the
other meter may read anything from 0.98
to 1.02. Thus the average-sensing meter may
be giving an indication which is 5% low for
a distortion of 6%. If the distortion were
129;, the error could be as much as 10%.

If we were to consider the fifth har-
monic we should get a term of the form
1 —(h/5) cos ¢), which is not so bad, and
similar forms for the higher harmonics.

It is this analysis which is used to justify
the demand for testing the power supply
with a meter which reads the r.m.s. voltage.
Italso gives us a rather easy way of checking
our simple r.m.s. indicating systems. Let us
put the fundamental at 50Hz. We add to
this a small amount, 10 or 209, of nearly
third harmonic, 151Hz. A true r.m.s. meter
will give a steady reading, but since the
effect of the small frequency difference is to
change ¢ continuously, an average-reading
meter will show the beats quite clearly.

We have seen that with an impure sine-
wave there is a real error in using the
average value in place of the r.m.s. value. Is
this of great significance in practice? A first
thought is that a disadvantage of the aver-
age indication is that if the power factor of
the load is varied, with the actual con-
stituent voltages held constant, there will be
a change in relative phase of the harmonic
and thus a change in meter reading. I do not
believe that this matters at all. The sort of
load which has a significant linear phase
angle is a motor, or some similar type of in-
ductive device. We are talking, then, of
current-operated systems, and the very
effect which produces the deviation of the
power factor from unity also reduces the
flow of harmonic current. The literature is
by no means agreed on the effect of even
square waves on motors and my own limited
experience suggests that a waveform con-
taining no third harmonic but some 209, of
fifth harmonic, together with higher har-
monics, actually reduces the motor losses.

I am inclined to discount the valve heater
problem. The designers of valve equipment
rarely expected the precision of supply
which we all seem to take for granted nowa-
days. In any event, they are working at
constant power factor, and a once-for-all
correction is all that would be needed if they
were to become seriously concerned.

A good deal of the 50Hz power we put
into equipment is transformed and smartly
turned into d.c. Here we really do run into
some very interesting problems with the
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sinewave inverters which are the main alter-
native source of supply. When we wish to
produce a sinewave under conditions of the
highest efficiency, and once the power gets
up into hundreds of watts we will not be in
business unless the efficiency is high, we
must adopt methods which have ideally
100% efficiency. Do not be misled by the
“stay in business”. Even if it is just a unit
you rig up to keep the heating pump running
off a car battery during the next power
strike, you still need to eke out your limited
number of ampere-hours. So any power
conversion unit from d.c. to\a.c. must
operate in the switching mode.

I had thought that there were two basic
alternatives at this point, but I find that this
is not so. Or perhaps more correctly, the two
alternatives are not what one imagines.

The most usual form of switching in-
verter produces a square wave output. This
contains 33% third harmonic, 20% fifth
harmonic, and so on. We do not wish to
feed these harmonics through to the load.
We therefore require two sub-systems. One
must reflect the harmonic energy back into
the inverter, while the other converts the
harmonic energy back into d.c. and stores
it for re-use. A small amount of energy may
be used to set up special current and voltage
conditions, the commutation process in-
volved in making thyristors switch off.
There is a rule about the filter and storage
element which I think goes back to work by
Belevitch on switching modulators: the re-
active components of the two sub-systems
must be of opposite signs. In the commonest
form this means that the output filter has a
series inductor and there is a large capacitor
to accept the reflected energy.

The most economical way of regulating
the output voltage of such an inverter is to
maintain all the devices switched off for part
of each half-cycle. This also hasa very useful
effect on the harmonics. If the current only
flows for £ of the time, the third harmonic is
zero. This, then, is the form of the basic a.c.
input to the filter: + ¥, 0, —¥,0, + ¥ and
so on. Diodes, one might call them flywheel
diodes, come into operation during the 0
period, maintaining the interchange of
energy between the filter and the storage
element which is needed to avoid wasting
harmonic energy.

Notice that this is a three level system. It
can be generated by binary logic elements,
but only if a branch is taken off the chain
and brought back in what I call push-push,
though I imagine the mathematicians have
a classy name for it.

When I want to slow down my motor car,
nowhere in particular, I let it free-wheel to
rest. So 1 go forward, coast, or reverse: a
three-level logic system. An aircraft landing
on a runway simply cannot free-wheel, and
the brake shoes, or whatever they have,
cannot get rid of all that energy. The answer
is reverse thrust. We could have modified
our square wave for regulation purposes by
producing the waveform shown in Fig. 2. 1
have put in the reference square wave to
show how at the beginning and end of each
half cycle there is a reverse push. But this,
you will see, is only a two-state logic system.
We always have either ¥ or — ¥, never an
intermediate zero. Of course the filter con-

(a)

(b)

Fig. 1. The square wave (a) is modified to

the three-level logic waveform (b) for the
purpose of voltage regulation.

[ mmlri
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Fig. 2. Another way of regulating a square
wave.,

load

T

Fig. 3. The essentials of the filter.

ARNEA

Fig. 4. Typical current waveform in
rectifier capacitance circuit.

tinues to refuse all this harmonic energy and
may not be prepared to pass it back through
the device which is switched on. The fly-
wheel diodes are still needed.

It is clear that in modifying the waveform
we have introduced some new. higher, har-
monics. | think it is also clear that if the
short up-down section lasts for § of half a
cycle it is too fast to produce third har-
monic, and averages out to the zero of
Fig. 1(b) which gave zero third harmonic.
Do the mathematics, but do not write and
tell me I am wrong. The point is that some-
thing like that happens, even if the pulses
are not 30 degrees.

We can add more reversals and if we time

them correctly we can get rid of successively
increasing harmonics. 1 am not going to
draw any waveforms, but one way of getting
just the pattern we want is an old, and I fear
a long-lost friend, the class-D amplifier. All
that we have done is to restrict the signal in
our class-D system to a single frequency,
and state that the switching frequency is to
be a multiple of the signal frequency.
" The essential difference between the sys-
tems really arises from the circuit detail. It
would be possible to produce a three-level
logic type of waveform with the many
switching operations needed to synthesize a
sinewave free from all low harmonics, but
it is not the economical solution. The two
classes of system remain distinct from one
another,

The essential job of an.ideal filter is to
store the unwanted energy until it can be
dispatched back to the source. It can do no
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other, for the ideal filter has no dissipative
elements, and what it cannot send back to
the source it must send on to the load. The
energy storage capability must be measured
in terms of storing the lowest unwanted fre-
quency for half a cycle. It is this feature
which makes the practical difference be-
tween the simple waveform of Fig. 1(b) and
the very complicated one of the class-D
amplifier. There is a world of difference be-
tween having to reject the third harmonic
and having to reject the thirtieth.

We can represent the filter in the simple
form of Fig. 3. We can have additional half
sections added on before the load, and we
can indulge ourselves in frequency and im-
pedance transformations until square root
signs come out of our ears. None of this will
alter the fact that if most of the work of
cleaning up the waveform is to be done by
the filter, the inductance will be biggish,
whereas if we use a lot of clever switching
operations the inductance will be smallish.

Now we consider that rather common
load, the rectifier and capacitor. The sort of
current demand this makes is shown in
Fig. 4. Before the rectifier the pulses of cur-
rent are alternating. Their duration depends
on the ratio of source resistance to load and
the value I have chosen, which gives about
0.85 times the peak input voltage, makes
the pulses last about 60 degrees. The load,
in fact, is demanding third harmonic.

It is at this point that the two techniques
of power generation, the square wave and
filter, and the waveform synthesis type,
behave quite differently. If we have a filter
which is designed to stop third harmonic it
will also refuse to supply it. The waveform
across the load will have its top clipped off,
and any connection between the r.m.s. voit-
age and the peak voltage will be purely
coincidental.

With the synthesis type of generator this
does not happen. Something much more
alarming does, though. I have not got the
Schade resultshandy, but you will remember
that with this type of supply unit you must
always check the rectifier peak current.
Well, the rectifier peak current, some 3-5
times the load current, is also, after allowing
for the transformation, the device peak cur-
rent. You will need some S00W of device
capability to get 100W of d.c. supplies in the
load. That small inductor just will not help
to make life easier.

Of course, you will never discover this.

In exploring the problem of mobile and
stand-by power supply measurement I have
not really expressed any conclusions. Dis-
cussions over the years have led to two
simple rules, however. The first is that the
higher the professional qualifications the
less dogmatic the opinion on this matter
tends to be. The second is that absolute
certainty is expressed by people who have
one, and only one, system to sell.

1 suspect that there are already readers
who are licking their pencils in preparation
for a letter to the editor demolishing all my
ideas. Remember, as you write, that once
you hand one of these units over to a user
you have no control at all over the mixture
of loads he will connect to it. And even if
you know now, what is he going to use in
the future?
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Thick-film networks

Sprague now offer standardized single in-
line networks similar to the dual in-line
range. All resistors are rated at § watt and
are available with a standard + 5% tole-
rance or up to + 1% on special order. Type
216C Metanet s.i.l. resistor networks for
signal and data processing applications
are also available especially designed for
calculators, electronic clocks and gas-
discharge displays. Type 206C Multi-Comp
s.i.l. resistor capacitor networks are also
intended for use with gas-discharge dis-
plays and for interfacing between m.o.s.
logic and display drivers. Resistor ratings
up to 40V are available with a typical tem-
perature coefficient of +500p.p.m./°C,
while the ceramic chip capacitors are
rated at 200V over the temperature
range —55 to +70°C. Sprague Electric
(UK) Ltd, 159 High Street, Yiewsley,
West Drayton, Middx.

WW306 for further details

Cermet film resistors

A new cermet film resistor from Allen-
Bradley measures 0-25in long and 0-0%9in
in diameter. The resistor, type CC, is
available over the range 10 ohms to 1
megohm (E96 preferred values only) at
+ 1% selection tolerance and is rated at
4 watt at 70°C, or { watt at 125°C with a
temperature coefficient of + 100p.p.m./

°C. The resistor is suitable for auto-
matic insertion and can be supplied
bandoliered. Allen-Bradley Electronics
Ltd, Bede Industrial Estate, Jarrow,
County Durham NE32 3EN.

WW304 for further details

Precision potentiometers

Beckman Instruments Ltd have introduced
two single-turn precision potentiometers.
Model 3371 is 1&in diameter; model 6671
is 2in diameter. Both models feature a
new conductive plastics resistance element
providing stability, fineindependent linearity
and immunity to adverse environmental
conditions. Power ratings are 1W at 65°C
for model 3371 and 8W at 70°C for model
6671. The output smoothness is 0-1% maxi-
mum for both types. In addition to model
6671’s bushing-mount type, a servo-mount
version is available in model 6673.
Beckman Instruments Ltd, Queensgate,
Glenrothes, Fife.

WW303 for further details

Continuous wire-wrapping
tool

Vero Electronics are now offering a con-
tinuous wire-wrapping tool manufactured
by the OK Machine & Tool Corporation.
The model AW-8LS is a rugged, pistol
grip, bare wire-strapping tool which is de-
signed to make wire-wrapped continuous
connections of gas-tight quality. The bare
wire feeding through the tool permits inter-
connection of as many terminals as needed.
The tool, which weighs 1910z, will accom-
modate wire sizes a.w.g. 22 and a.w.g. 24
and comes complete with a two-metre
length of flexible plastic air hose. Vero
Electronics  Ltd,
Chandler’s Ford, Eastleigh, Hants.
WW301 for further details

Splash-proof panel
indicator lamps

A range of splash-proof panel indicator
lamps manufactured by Sloan AG of
Switzerland, is available exclusively from
Walmore Electronics Ltd. The lamps will
withstand pressures of up to Skg/cm? in

Industrial  Estate, -
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both fresh and sea water. The lampholders,
which are called the 867, can be supplied
with a variety of interchangeable nickel-
plated brass lens caps in either fully or
partially shrouded styles with an anodized
or a black finish. The four basic lens cap
styles are supplied fitted with 11-6mm-
diameter nylon lenses in one of six colours
(blue, green, amber, red, white and clear).
The body of the lampholder measures
30-1mm long (including contacts) by 13mm
in diameter. The lampholders cost 92p each
or 72p each for 1000+. Walmore Elec-
tronics Ltd, 11—15 Betterton Street, Drury
Lane, London WC2H 9BS.

WW302 for further details

Travelling wave tube amplifiers

EMI-Varian have introduced a new range of
17in rack-mounted travelling wave tube
amplifiers (t.w.ts) suitable for laboratory
and production test applications. Frequen-
cies from 1-18GHz are covered by only
three amplifiers, saving capital expense.
Standard frequency ranges are 1-4GHz,
4—12GHz and 12—-18GHz. Power levels of
1, 2, 5, 10 and 20 watts are available for
each frequency range. Each t.w.t.has 115V
and 220V power supply tappings and pro-
tective circuitry including warm-up time
delay, helix overload cut-out and over-
heating cut-out. The new range of t.w.ts
has a.m. and p.m. noise levels of 50dB
below carrier and spurious non-harmonic
noise levels are 80dB below carrier. EMI-
Varian Ltd, Blyth Road, Hayes, Middiesex.
WW310 for further details

Microwave panoramic
frequency analysers

The 8011 series of panoramic frequency
analysers are now available from Telonic.
These instruments which cover the range
0-5-30GHz enable rapid analysis of
spurious products of microwave signals.
Using a swept y.i.g. filter no cross modula-
tion products or spurious signals are pro-
duced. Full tuning range of the instruments,
e.g. 1-18GHz, can be covered in one sweep
and controls give a choice of start/stop or
centre frequency setting. The dynamic
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range of SS5dB is displayed in either log
or linear modes on the Sin display tube.
The flat response of + 2dB over most of the
tuning range enables accurate power
measurements to be taken. Options avail-
able enable the y.i.g. filter to be used as an
independent r.f. filter with input and output
on the front panel of the analyser. Also
available is a four-digit l.e.d. read-out of the
centre frequency. The tuning ranges for the
models are 1-18GHz (8011B), 1-20GHz
(8011C), 3—30GHz (8011) and 0-5-5GHz
(8011L). Telonic Industries UK, The
Summit, 2 Castle Hill Terrace, Maidenhead,
Berks.

WW309 for further details

Impulse counters

A range of impulse counters, manufactured
by Hopt GmbH, are now available in the
UK from Radiatron Components. Two
basic types make up the ZR range, the
ZR3 and ZR4; both count up to 25 im-
pulses per second d.c. or ten impulses per
second a.c., displaying three, four, five and
six digits. Push-button reset facilities are
available on the three- and four-digit ver-
sions and all types can be rear stud or panel
mounted. The ZR6 series are six-digit
instruments, panel or socket mounting,
and incorporate either electrical or mechani-
cal reset options. Counting speeds up to 50
impulses per second can be achieved with
a wide range of operating voltages. Addi-
tional features include elapsed-time coun-
ting functions, multi-group mounting
facilities, key reset, magnified numerals,
lamp and dummy modules and a step-down
ratio unit. For higher speed applications
a modular predetermining electronic coun-
ter with a solid-state display can be
supplied. Radiatron Components Ltd, 76
Crown Road, Twickenham, Middlesex.
WW308 for further details

Twin-output modular

power supplies

Two new units, designated GPT200 and
GPT500, are twin-output supplies that are
complementary to Coutant’s existing single-
output GP range. They are both contained
in standard metalwork and offer the same

WW 308

principal specifications: line regulation
0-01% + ImV for + 10% mains fluctuation,
0-03% +3mV zero to full load, ripple
less than 1-5mV peak-to-peak, re-entrant
auto-resetting overload protection, optional
overvoltage protection and an operating
temperature range of 0—50°C. The 125 X
125 X 240mm GPT200 offers twin out-
puts of 2A at 12—15V and the GPTS00
offers two SA outputs at 12—15V in a
190 X 125 X 240mm case. Prices of the
two new power supplies are £40 for the
GPT200 and £58 for the GPT500. Coutant
Electronics Ltd, 3 Trafford Road, Reading
RGI1 8JR.

WW307 for futher details

Speaker matrix

Beyer Dynamic (GB) Ltd have recently
introduced a four-channel synthesizer
for use with loudspeakers or headphones.
Up to three pairs of quadraphonic head-
phones may be connected to the unit,
alternatively up to three stereo head-
phones may be used.

Headphone outputs are connected to
separate three-contact jack sockets for the
front and rear channels of each quadra-
phonic headphone. A changeover switch
selects either loudspeakers or headphones,
with the speakers being muted when head-
phones are connected.

The unit is designed to work into the
following load impedances: loudspeakers,
4-16Q; four-channel headphones, 150—
300Q and stereo headphones, 25Q up-
wards. Power handling capacity is 60W/
channel and the price is £20-23 plus VAT
Beyer Dynamic (GB) Ltd, 1 Clair Road,
Haywards Heath, Sussex RH16 3DP.
WW 316 for further details

Illuminated push switches

From Walmore Electronics Ltd comes a
range of illuminated push switches manu-
factured by Sloan AG of Switzerland.
They are available in on-off and
momentary contact arrangements contain-
ing gold-plated silver, single-pole change-
over contacts, brought out to either a
printed circuit board or solder pin connec-
tions. The lamps can be either T1 base
incandescent lamps, current rated from
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20-60mA at 5-28V or alternatively T1
based l.e.ds can be used. Several bezel
types are available and five lens colours.

The switches are rated for a maximum
current of 1A and a maximum resistive
load of 100W. Voltage limitations are 110V
a.c. and 30V d.c. Price in small quantities
is about £3-14 each falling to £2-56 each
for quantities between 100 and 999. Wal-
more Electronics Ltd, 11-15 Betterton
Street, Drury Lane, London WC2H 9BS.
WW315 for further details

Clip contact adaptor

A perennial problem in any electronic
laboratory is the connection of electronic
equipment tc the mains supply on a tem-
porary basis without using a plug. A
solution offered by Rendar, called “Insta-
power”, makes such connections possible
from a 13 A socket toloads of upto 1kW.

Looking rather like a conventional “un-
breakable” 13A plug top, the interior con-
tains three spring clips-for retaining the
wire ends and SA fusing. Access to the
interior is only obtained by unplugging
the unit thus rendering the unit totally safe
when open.

With a case moulded in flame-retardant
glass-filled nylon, the clip jaws have
moulded coloured push tabs to open them
for connection and are marked L, E and N.
The cable entry will accept up to 0-4in dia.
cables, clamping being achieved by the
cover and its screw fixings. Price £2.
Rendar Instruments Ltd, Victoria Road,
Burgess Hill, Sussex RH15 9LE.

WW314 for further details

Two- and three-phase

oscillator

This device, produced by Gearing and Wat-
son (Electronics) Ltd, provides the source
for two- or three-phase power to be
generated over the frequency range 0-2Hz—
20kHz.

Designed to be used in conjunction with
suitable power amplifiers, available from
the same company, from 75W to several
kilowatts can be produced.

A phase sequence switch is provided to
reverse phase rotation and four outputs,

zgﬂ?(\w e P
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WW 312
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0°, 90°, 120° and 240° are provided on
both front and rear panels. The 90° quadra-
ture output can be used for two-phase
systems, for “Scott” connected three-phase
systems and for reference purposes. The
oscillator output is 1V r.m.s. with a maxi-
mum error between phases of 5° and a dis-
tortion of less than 1%. Gearing & Watson
(Electronics) Ltd, Birch Close, Eastbourne,
Sussex BN23 6PE.

WW312 for further details

Wide-band differential
d.c. amplifiers

A new range of wide-band differential d.c.
amplifiers is available from Datron Mar-
keting Ltd. Called the 700 series, the range
is based on a single common design which
is offered with a wide range of options, re-
sulting in a total of 510 different con-
figurations within the range. The standard
housing for all configurations is a 5-25in
high X 1-4in wide rack-mounting module.
All models have their own internal power
supply for operation on 105/220V, 50/
400Hz. There are six fixed, switch-selectable
or computer-controlled gains available,
from 0 to 1000, with a 0-019% gain accuracy
and 0-003%/°C gain stability. Common-
mode voltage is given as + 100V d.c. or
+300V d.c. or peak a.c. to 400Hz,
according to option. The common-mode
rejection is 126dB with a bandwidth of
100kHz and linearity +0-005% f.s. Datron
Marketing Ltd, Meteor Close, Norwich
Airport Industrial Estate, Norwich NOR
17B.

WW300 for further details

31-digit multimeter
- D. A.Pitman have recently released details
of a 31-digit, bi-polar, portable multimeter
from DigiTec. The d.c. ranges extend from
199-9mV, full scale, to 1000V, full scale,
with an accuracy of 0-1% of reading.
The a.c. ranges extend from 1-999V, full
scale, to 500V, full scale, with an accuracy
of 0-5% of reading. Resistances from
199-9Q to 19-99MQ can be measured with
an accuracy of 0-5% of reading, test lead
resistance being balanced out using a front
panel control. ’

All functions are selected by push-button

switches and ranges by rotary switch. An

l.e.d. display is used which blanks out leav-
ing only the decimal point iluminated when
overranging occurs. Price £127. D. A.
Pitman Ltd, Jessamy Road, Weybridge,
Surrey.

WW3l11 for further details

Small power bench supplies

Intended for use where space is at a
“premium, the Datoda units are available
from Lawtronics. The unit is 6 X 3 X 24in
and is available in two forms. One pro-
vides fixed output levels (Type VB1), the
other has a switched output range of 5, 6,
9, 12 and 15V. Current and thermal over-
load protection is provided with a full load
regulation of 10mV at 1A. The VBI is
priced at £11-50 and the VB2 at £16,in
small quantities. Lawtronics, 139 High
Street, Edenbridge, Kent TN8 5AX.
WW320 for further details

[
Solid State
[ ]
Devices
The names of suppliers of devices in this

section are given in abbreviation after each
entry and in full at the end of the section.

Avalanche photodiode

Epitaxial silicon photodiode type S30506
is a high-speed, light-sensitive detector with
a circular photoactive area of approxi-
mately 0-5mm diameter. Internal current
gain is obtained by reverse biasing the
detector near to the avalanche breakdown
voltage which improves sensitivity to weak
light signals. A short decay time for the
output current, 90%—10% in 6ns, after
illumination with near infra-red radiation
at modulation frequencies up to 100MHz
is claimed.

WW350 for further details EMI

High-voltage rectifiers

A range of high-voltage silicon rectifier
assemblies has been manufactured by
Semtech. The KV-PAC PLUS series has a
rating of 1 amp as a half-wave rectifier
and 2 amps in a bridge circuit with a one-
cycle surge current capability of 50 amps
at 55°C. Peak inverse voltages are 5 to
15kV at 55°C and the reverse current at
p.v.is 1-OpA at 25°C.

WW351 for further details

High-speed r.a.ms
Fairchild has added two new high-speed
e.c.l. random access memories to its 10,000
series of integrated circuits. The new
memories, F10410 and F10415, comple-
ment the previously announced F10405
r.a.m. The 10410 is organized as 256 X 1
bits with typical access time of less than
20 nanoseconds. The F10415 organized as
1024 X 1 bits has typical address times
of less than 45 ns. Both memories have
inputs and outputs at standard 10k e.c..
levels and outputs drive standard 50-ohm
line loads.

WW352 for further details

Cascade amplifiers

The WJ-A5 and WJ-A7 type, 5-500MHz
cascadable amplifiers are now available
from Watkins-Johnson. The amplifiers
exhibit a flat frequency response, tempera-
ture stability and are unconditionally stable
for any source and load conditions. The
WJ-A5 and WJ-A7 are guaranteed over
the temperature ranges —54 to +100°C
and —54 to +71°C respectively. The
amplifiers are supplied in four-pin TO-8
packages and have a typical performance
of 14.5dB gain with a gain flatness of

Bourns

Fairchild
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+3dB and a noise figure of 4dB (WJ-A5),
5dB (WIJ-A7). Output power is +9dBm
(AS) and +14dBm (A7), phase linearity
+1.0° from 10-500MHz, power supply
range 820V d.c.(A5),15-24V d.c.(A7).

Watkins-Johnson
WW354 for further details

Multi-port register file

Motorola have added the MC10143 8 X 2
multi-port register file to their MECL
10,000 series. This device, which falls into
the 1.s.. class, is capable of simultaneously
reading two bits while writing another bit.
The access time is typically 10ns or 5ns
from clock to data out. The MC10143
employs two sets of eight latches for data
storage and is fully compatible with all other
members of the MECL 10,000 and MECL
3 series.

WW2353 for further details Motorola

Sample and hold op-amp

A monolithic sample-and-hold op-amp has
been introduced by Harris Semiconductor.
Designated the HA-2425, the device has
a dtl/ttl. compatible control input,
2MHz bandwith, 50ns aperture time and a
slew rate of 5Vpus. The HA02425, which is
available in a 14-pin dual-in-line package,
operates from 0 to 75°C and has a slew rate
to droop rate ratio of 5 X 105 Internal

" design consists of a high-performance

op-amp with its output in series with an
analogue switch providing low leakage
current (InA max). The switch is then
buffered with a m.o.s.f.e.t. input unity-gain
amplifier.

WW355 for further details GDS

21-stage counter using ¢.m.o.s.

A low-voltage c.m.o.s. 2l-stage counter
has been introduced by RCA. The de-
vice, designated TA6152, is a timing
circuit designed for use in digital equipment
where low dissipation or operation in the
1.1-6V range is required. Quiescent dissipa-
tion is O-5uW (typical) at V,,=1-5V;
2-5uW (typical) at V,,=5V; operating
dissipation is 75uW (typical) at Vp,p=1-5V
and f = 1MHz. The TA6152 consists of 21
negative edge counter stages, two inverter
output drivers and input inverters for use
in a crystal oscillator. The device is sup-
plied in a 16-lead dual-in-line ceramic
package and samples will be available in
June/July.

WW356 for further details RCA

Suppliers

EMI Electronics and Industrial Operations,
Blyth Road, Hayes, Middx.

Bourns (Trimpot) Ltd, Hodford House,
17/27 High Street, Hounslow, Middx.
Fairchild Semiconductor Ltd, Kingmaker

House, Station Road, Barnet, Herts.
Motorola Semiconductor Ltd, York House,
Empire Way, Wembley, Middx.
Watkins-Johnson, Shirley Avenue, Wind-
sor, Berks.
GDS Marketing Ltd, Michaelmas House,
Salt Hill, Bath Road, Slough, Bucks.
RCA Ltd, Solid State Europe, Sunbury-
on-Thames, Middx.
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Audio Products

A selection of new equipment seen at the
concurrent Sonex 74 and Hi Fi 74 exhibitions

Electrostatic headphones

Perhaps the most remarkable sight in the
Sonex exhibition were the Jecklin Float
headphones. Manufactured by a Swiss
company and appearing by courtesy of the
Lustraphone stand, these units were being
displayed in an effort to gauge public
reaction prior to launching the product in
the UK.

The electrostatic elements were large
and rectangular in shape, reminiscent of a
design published by Wireless World in
November 1971. Of doublet design, the
Jecklin units radiate both towards the ear
and outwards and the fit of the headband
is intentionally loose.

The headband and holder for the drive
units is moulded from a single piece of
plastic in a silver metal sheen and lined
with polyurethane foam. A power supply
in a black rectangular metal box is used to
polarize the electrostatic elements and also
provides a connecting point for loud-
speakers. Designed to be driven by

amplifiers capable of accepting 8-Q loads,
the Jecklin float headphones have not yet
been priced. Belcaire Trading, 59 Cheriton
High Street, Folkestone, Kent.

WW360 for further details

Mini monitor loudspeaker

Several high-quality bookshelf speakers
are now produced from various sources
and in fact this seems to be the end of the
market where most improvements are
being made, a reflection made more
apparent by the introduction of the new
Rogers LS3/3A monitor loudspeaker. This
measures only 74 X 64 X 113in and
weighs 94Ib. The speaker is necessarily
inefficient but is ideal for monitoring or
domestic purposes where space is lacking
and high power output is not required.
Two drive units are used in a sealed
enclosure—a 4in bass driver with a doped
Bextrene cone and a 2in unit. Both units
are selected to meet a BBC standard.
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Cross-over frequency is 3kHz. Response
extends from 60Hz to 20kHz +4dB. Price
is around £60. Rogers Developments
(Electronics) Ltd, 4 Barmeston Road,
London SE6 3BN.

WW361 for further details

New series of speakers

The Quasar loudspeakers QS1, QS2 and
QS3 comprise the new range from Eagle
International. These should be followed
by the introduction of a deck, cartridge,

" amplifiers and tuners under the Quasar

name. Minimization of distortion has
included consideration in the reduction of
Doppler distortion in conjunction with
J. Moir & Associates.

The main specifications of the largest

and highest performance loudspeaker
(QS1) in the Quasar range are:
Dimensions 114 X 154 X 26in
Frequency response 45Hz to 20kHz
+ 3dB

Impedance 8ohm
Nominal power

capacity SOW continuous
Drive units 12in, 4in, 2in and

1-5in

100Hz 0-7%, 1kHz
0-16% both for
90dB at Im
0-007% for 90dB
at 1m, with input at
100Hz and 3kHz
simultaneously
Price (inc. VAT) £92.40

Quasar Division Precision Centre, Heather
Park Drive, Wembley, Middx HAO 1SU.
WW362 for further details

Denon amplifiers

Denon-brard hi-fi products, now imported
from Nippon Columbia by Johnson’s of
Hendon, include two integrated ampli-

Harmonic distortion

Doppler distortion

WW 362
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fiers, a stereo tuner, pick-up arm and direct-
drive turntable (see separate item). Ampli-
fier PMA350Z has an output power of 28
watts per channel at 0.1% distortion and
power bandwidth 10Hz to 40kHz (— 1dB,
0.1% distortion). Type PMAS00 delivers
40 watts per channel at 0.1% distortion and
power bandwidth of 5Hz to 75kHz
(—3dB). Intermodulation distortion is
quoted as 0.06% at — 3dB of rated output.
PMA350Z preamplifier section has a
sensitivity of 2mV (pickup inputs) and a
maximum input level of 100mV at 1kHz.
Signal-to-noise ratio is 62dB (pick-up in-
puts) with input short-circuited. Harmonic
distortion is 0.08% at rated output. Filters
at 9kHZ and 40Hz have slopes of 12dB per
octave. PMA-500 preamplifier has an har-
‘monic distortion of 0.05% rated output and
a 65dB s/n ratio (pickup inputs). Both have
muting, tone, dubbing, tape monitor and
loudness controls. In addition, the 500 has
a microphone input mixing facility. RIAA
equalization accuracy is + 0.5dB. John-
son’s of Hendon Ltd, Radlett Road, Colney
" Street, St Albans, Herts.
WW363 for further details

SQ/RM decoder-amplifier

The new Trio KSQ-400 is a quadraphonic
decoder with rear-channel amplifier and
costing about £70. Phase- shift circuitry,
having a phase-frequency response 90 *
10° from 25Hz to 18kHz, is switchable to
provide SQ and RM decoding. Amplifier
gives 15 watts (1kHz) in both channels for
4-ohm loads with 0.6% harmonic distortion
at rated output and 0.2% at — 3dB. B. H.
Morris & Co, Trio House, The Hyde,
London NW9 6JP.

WW364 for further details

British electronic turntable

As well as a restyled version of the RD11
turntable, Ariston Audio Ltd will be market-
ing a two-speed electronically-governed
turntable with variable speed control. With
wow and flutter of 0.04% weighted r.m.s.,
it will cost around £136. The RD11 itself
has a redesigned main bearing and the
makers claim an unmeasurable rumble and
hum level. The 24-pole synchronous motor
drives the 911b table through a non-stretch
belt. Ariston Audio Ltd,P.0.Box 13,Irvine,
Ayrshire KA12 8JL. ~

WW365 for further details

ERA amplifier

Models 5770 and 5750 are new French
stereo amplifiers with output powers of 40
and 24 watts per channel respectively. A
power bandwidth of 30Hz to 30kHz is
quoted for the ST50 together with harmonic
distortion at maximum output of 0.5%.
(Full details of the 5770 were not available
at the time of going to press.) A stereo tuner
will be marketed shortly. Current products

mainly centre around a 48-pole synchronous

_ motor fitted to three turntables each with

different pickup arms, but all with a quoted
0.04% wow and flutter (pk-pk) and a
rumble level of —73dB DIN weighted.
De Banks Electronics Ltd, Market House,
High Street, Tring, Herts.

WW2366 for further details

Professional cassette recorder

Although Jonathan Fallowfield did not
have a stand at either Sonex or the High
Fidelity Exhibition at Heathrow, two of
their latest imports were in evidence on
several stands at Sonex. These were the
new and remarkable cassette machines
from the Nakamichi stable. The model
1000 -is intended for professional use at
the very professional price of £695 inc.
VAT. It would seem that an effort has
been made, in designing this recorder, to
include just about every feature of
advanced design ever seen on other
recorders, plus one or two new ones.

The deck mechanics are solenoid
operated and contain memory rewind
facilities and dual capstan drive. Three
magnetic heads are provided, thus
optimizing the requirements of record and
replay gap. The replay head is wrapped
around one of the pinch wheels and fits in
the same cassette entry. It is therefore
extremely small and requires precise align-
ment and high-quality cassettes to ensure
reliable performance. The electronics in-
corporate both Dolby B and the Philips
dn.l. together with a record amplifier
limiter.

Finally, as if that were not enough,
there is a unique arrangement for checking
the azimuth of the record head. Using a
blank cassette, a test tone is recorded from
an internal oscillator and the. replayed
signal sampled by a phase sensitive switch.
Adjustment of the head is by a knurled
knob and is continued until two indicator
lamps flicker alternately. Jonathan Fallow-
field Ltd, Strathcona Road, North
Wembley London HA9 8QL.

WW367 for further details

Capacitor cartridge

As well as showing a new CD-4 demodu-
lator and four-channel amplifier, Toshiba
announced the UK marketing of the
electret capacitor cartridge, type C401S.
By relying on the variation of capacitance
between cantilever and two fixed elec-
trodes, attachment of electrodes or magnets
to the cantilever is avoided. Relying merely
on such a small capacitor size and varia-
tion would result in poor signal-to-noise
ratio so Toshiba have used an electret
electrode with a charge equivalent to
several hundred volts, together with built-
in i.c. preamplifiers. Power for the ic. is
provided by an additional lead in the
screened pickup wire. The cartridge pro-
vides 40mV (at Scmy/s and 1kHz) which is
then equalized by a special amplifier,
SZ-200, giving an output level of 200mV
and a distortion of 0-1% at ten times rated

" determined intervals.

Wireless World, May 1974

- output. Amplitude .response extends to

35kHz and is virtually flat over the whole
audible range, and Toshiba claim an
excellent phase response that is especially
appropriate for playing matrixed records.
Price of cartridge and equalizer is £70.

A version of the cartridge that extends
amplitude response to 50kHz is fitted in
the SR-510 direct-drive turntable and
pickup arm. It includes the Toshiba “ex-
tend” stylus. Wow and flutter of this deck

is given as 0-03% with a signal-to-noise .

ratio of 60dB. Toshiba (UK) Ltd, Great
South West Rd, Feltham, Middx.
WW368 for further details

Turntable with servo control

An interesting method of detecting platter
speed is employed by the Denon DP 3700F
direct drive turntable. The inner rim of the
platter has a magnetic coating on which
1,000 pulses are recorded at accurately
As the turntable
rotates, the pulse signals are detected by a
magnetic head. Comparison of the signal
voltage thus generated with a reference
voltage indicates any speed error. Any
difference is instantly detected to produce
a differential voltage which regulates the
motor servo control. Wow and flutter is
less than 0-03% (weighted r.m.s.) and
signal-to-noise ratio is better than 60dB.
Final speed is attained in half a revolution.
Johnsons of Hendon Ltd, Radilett Road,
Colney Street, St Albans, Herts AL2 2EA.
WW369 for further details

Ampliﬁer with overload
indicator

An amplifier with two unusual facilities
was introduced at the show by Cambridge
Audio. Theé P60 provides separate pre-
amplifier volume and power amplifier level
controls to cope with varying levels of
input so that the capabilities of the power
amplifier can be used to the full. Coupled
with this is an l.e.d. overload indicator
which doubles as a power on-off light. The
le.d. flashes whenever either of the two
power amplifiers is overloaded.

Main specifications for the P60 are:
Power output 30W continuous
into 8Q at 1kHz
25Hz to 25kHz
+0-5dB
less than 0-5% at
1kHz
less than 0-1% at
any level (f,60Hz,
Jf>7kHz, amplitude
ratio 4:1)
Signal-to-noise ratios better than 60dB

pickup, 70dB tuner
(unaffected by
volume setting)

Amplitude response
Harmonic distortion

Intermod. distortion

Input overload

capacity 50dB
Dimensions 164 X 93 X 2in
Price (inc. VAT) £130-90.

Cambridge Audio Ltd, The River Mill,
St Ives, Huntingdon PE17 4EP.
WW370 for further details
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Indlugtrial

joni
JAMES SCOTT
INDU/ TRIAL

The James Scott range of Microwave ejuipment
now offers industrial users a greater chcice of
alternative systems in robust, industrial, cast
aluminium housings, for a wide variety of
applications.

The range is made up of standard sub-assemblies
which can be permutated to suit Indivicual
application requirments.

Some Suggested Applications for these Units
Level controllers; Proximity alarms; Small object
counters; Process control systems; Positioning
systems; Door opening systems; Safety barriers;
Presence/detectors; Train control systems; Vibration
sensing systems; Intruder alarms; Road vehicle
systems.

If any of the above are your problems ot if you have
a particular problem for which we could adapt a
system please write or telephone for further
information and technical literature to.

JAMES

SCOTT

(Electronic Engineering) Ltd

CARNTYNE INDUSTRIAL ESTATE
GLASGOW G32 6AB

Tel:041-778-4206

as59

Audio
Test Set

for ampilifiers, mixers
tape recorders

Checks ... frequency response
signal/noise ratio
distortion
cross-talk
wow & flutter
dnft
erasure
sensitivity
output power
gain

_in one compact unit

Auxiliary Unit provides extra
facilities for Studio testing,

WW—096 FOR FURTHER DETAILS

Send for leaflet RTS2
Ferrograph Company Limited Auriema House 442 Bath Road
Cippenham Slough Buckinghamshire SL16BB
Telephone: Burnham (062 86)62511 Telex: 847297

FERROGRAPH

A member of the Wilmot Breeden group
WW—097 FOR FURTHER DETAILS



a60 wireless World, May 1974

Ir Project 80
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Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU)

only 3’ deep x 2"* high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project B0 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely - to make it infinitely more versatile, even stmpler
and more reliable — the result - Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fimodules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player Z.40 £545
+54p VAT

Mains powered record Z2.40,PZ2.5 £1043

player +£1.04VAT.

30W. RMS continuous 2 < Z.40s. Stereo £30-83

sine wave stereo amp. 80;PZ.6 +£308V AT

50W (8 Q) RMS continuous 2 » Z.60s, Stereo £33-83

sine wave de luxe stereo amp. 80; PZ.8 £3.38V.AT

Indoor P A. 2.60.P2.8 £14 93 Mount Project 80 on a bookst:elf,
FE1 49V AT, a loudspeaker, a lampshade kase

a false wall with two Q.16 loud-
Project 80 FM tuner, decoder, and A.F.U. may be added as required speakers ., . almost anywhere.
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new thinkin

Stereo 80 pre-amplifier
and control unit

« X

@ For P.U.,, radio and tape
@ Tape monitoring switch
@ Simplest ever fixing
Each channel has its own separate tone and volume controls operated by
sliders. enabling ideal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from al! signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size — 260 x 50 x 20mm (103 x 2 x #ins)

Finish — Black with white indicators and transparent sliders

Inputs — Magnetic pick-up 3mV RIAA corrected: Ceramic pick-up 300mVv

Radio 300mV: Tape 30mV

Signal/noise ratio — 60dbL

Frequency range — 20Hz to 15KHz + 1dB: 10Hz to 25KHz + 3dB
Powerrequirements — 20 to 35 volts

Outputs — 100mV + AB monitoring for tape

Controls — Press button for tape radio and P.U. Shders for volume.

bass (4 12dB to — 14dB at 100Hz) treble (+ 11dBto — 12dB at 10KHz)

) rep. £11.95 T
Project 80 FM tuner o

and stereo decoder

@ Twin dual varicap tuning: @ On the decoder, sofid
4 pote ceramic filter: state stereo indicating
switchable A.F.C. beacon.

Making the Project 80 F.M. tuner and decoder available separately gives

a wider choice of systems and saves money where stereo reception may

not be required. The tuner is a triumph of electronic design and assures

excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than

Project 80 systems.

TECHNICAL SPECIFICATIONS OF TUNER

Size —85 x 50 x 20mm (33 x 2 x gins)

Tuning range — 87510 108 MHz

Detector — |.C. balanced coincidence forgood A.M. refection

One |.C. equal to 26 transistors

Distortion — 0-2% at 1 KHz for 30% modulation

4 pole ceramic filterin |.F. section

Aerialimpedance —75 Q or 240-300 Q

Sensitivity — 4 microvolts for 30dB quieting

Output — 300 mV for 30% modulation

Power requirements — 23 to 33 volts

DECODER
Size—47 x 50 x 20mm (1% x 2 x %ins)
One 19 transistor 1.C.

Guarantee

If, within 3 months of purchasing any product direct from us. you are
dissatisfied with it, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normat use. we will service it without charge.
For damage arising from mis-use a charge (typically £1-00) will be made.

— g - |

Sinclair Radionics Ltd. London Road, St. lves, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646

e £11.95 +EL18
R.R.P. £74 e

V.AT.

Z.40 & Z.60 power amplifiers
totally short-circuit proof

i Z2.60
intended for use in Project 80 Installations. these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use is greatly
reduced.

Z2.40

Z2.40 TECHNICAL SPECIFICATIONS

Size—-55 x 80 x 20mm (24 x 3§ x Fins) 9 transistors
Input sensitivity — 100mV

Output — 15 watts RMS continuous into 8 Q (35v)
Frequency response — 10Hz — 100KHz + 1dB
Signal/noiseratio— 64dB
Distortion —at 10 watts into 8 Qless than0-1%
Powerrequirements — 12 to 35 volts

2.60 TECHNICAL SPECIFICATIONS

Size—55 x 98 x 15mm (2§ x 3% x ins) 12 transistors

Input sensitivity — 100-250mV

Output — 25 watts RMS continuous into 8 © (45V).

Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70dB

Built-in protection against transient overioad and short circuiting
Load impedance — 4 Q min; max. safe on open circuit

2.40RR.P.£65.45 + 054V AT :Z.60R.R.P.£6.95 + 0-69pV.AT.

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be fromrecord. radio
or tape. As with Stereo 80.
separate controls applied to
each channel make it easier 10
obtain ideal stereo balance.
TECHNICAL SPECIFICATIONS
Size—108 x 50 x 20mm (4% x 2 x %ins)
Voltage gain — minus 0:2dB
Frequency response — 36Hz to 22KHz controis minimum
Distortion — at 1 KHz — 0-03% using 30V supply

HF cut off (scratch) — 22KHz to 5-6KHz, 12dB/oct. slope
L.F. cut off (rumble) — 28dB at 20Hz, 9dB/oct. slope

ane. £6.95 *05%
Power supply units

PZ.8

Stabilised. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V.

@ For scratch and
rumble control
@ Transistorised
active circuitry

R.R.P.£7-98 4- 0-79pV.AT.
Without mains transformer

PZ.5 30V unstabilised
R.R.P.£4-98 4+ 0-49pV.AT.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

PZ.6 35V.stabilised
R.R.P.£7-98 + 0-79pV.AT.

for which | enclose Cash/Cheque for £ including V.A.T.
Name

Address

WW—098 FOR FURTHER DETAILS
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HART ELECTRONICS

ssoPIEIYNG BARGAIN SALE 5 ntuars anonn: avantity saces sy negotiat

AUDIO KITS
F.M. TUNER

This tatest addition to our range will be in production late March '74. it s designed to offer
the best possible performance allled to the ease of operation glven by push button varlcap
tuning. We have taken great care to look after the constructors' point of view and there are
no colls to wind, no RF circuits to wire and no alignment is required, in fact the whole unit can
be easily completed and working In an evening as there are only 3 transistors, one IC and two
ready bulit and aligned modules comprising the active We have aband d the
concept of having a tuner as large as the amplifier and this new unit has a frontal slze of only
1 In. X 4 In. It can be mounted on the side of our Bailey amplifier metalwork thus turning It
Into a tunerfamplifier whiist only Increasing Its widih by 1§ in.
Costof tuner chassis (no case) Is £22 for mono, £25:45 for stereo. Metal case £2:55. An extended
wooden case to fit tuner and amplifier will be offered shortly.

BAILEY/BURROWS/QUILTER PRE AMP.
The best | d kit llable of the bined best of three pre-amp designs. This Is the
kit with no wiring to the controls, switches or inputs. A complete and sophisticated 5 input
signal processing stage for any power amplifier requiring up to 1jv Input for only £20-50.
Front end only £18-44. Tone control only £11-41.

BAILEY 30 WATT POWER AMPS.

at only £9-88 per channel, It's amazing value for money.

METALWORK, FRONT PLATES, WOODEN CASES

Our best selling power amplifier, you can't better Its performance or the quality of the kit and

These are the things that convert your hobby Into cost saving p

Wooden case £4-85. Front plate £1-37.
DIGITAL MULTIMETER

Remember If the finished job looks decent the wife won't worry about the money yt;u spend.
Complete metalwork for Stereo Balley 30's, preamp and power supply £5-48. Metal cover £1-60.

Our first venture Into Iinstruments and by the way It's selling It won't be fong before“we’re

offering others. it Is of course unique as It measures DC and AC
perlod, time and frequency. Not bad for £65’s worth of parts.

STUART TAPE CIRCUITS

volts,

Into a very high quality Stereo Tape unit. input and output levels sult Bailey pre amp.
new ones.

All above kits have fibreglass PCB's. Prices exclude VAT but P&P Is included.
Further Information Is In our lists FREE If you send us a 9 In. X 4 In. S.A.E.

REPRINTS
Post free, no VAT.
BAILEY 30W. 18p.

STUART TAPE RECORDER
3 articles under one cover 30p.
PRE AMP circult and assembly notes 15p.

Our printed circults and components offer the easy way to convert any sultable quality deck

Total cost varies but around £35 is all you need. We can offer tape heads as well If you want

X38.300. 2%p
200. 2N3708. Texas 8p
860. 2N4058. Texas 13p
390. 2N3704. Texas 12p
780. 2N3702. Texas 12p
200, 2N3710. Texas.. 10p
19. CA3080Q. RCA (stereo decoder). £4-50
30. 2N697. Texas and Hughes . 18p
50. 20C6. IR.. Top
30. BC1g2L ... 1ip
20, OCB81D. Mullard 10p
20. ACY 18. Mullard. 24p
90, OAZ 235, Mullard 45p
30. 2N1613. Texas.. 10p
100. BC212L. Texas . 13p
400, 2N377. Sylvanla 15p
10. 2N696. Texas ... 15p
60. VS248. Varo (200piv 50p
30. 2N2906. Motorola 3p
25, MJ480. Motorola 88p
30. 2N388. Sesco . 25p
Resistors
25. CLR 1106/115. 10002, WW Preset Colvern 3op
800. 1W WIW 2202, Plessey up
'28. Trimpot 1k. MEC ..... op
50. C437AR/A4000. 4000/2-5. Mullard. 20p
400. C428AR{F80. 80/25. Mullard ... 2p
80. f70v. CCL . ...vvvinnnnen, op
25. C431 BR H1600. 1600/64. Mullard . Tip
30. 2500uf 25v. Plessey ............. p
‘:('). C432 FRIH2000, 2000/64. MUllard. ... ..ccevevreereeneenenneneoeoeonssnenenss £1-0¢
90. 50DN 0400 A100 HeatsInk. MArStON........cooviiiiieiininnniurunnennnennneness Sop
100. 10DN 0400 C1 SX HeatsInk. Black anod 48p
1. CRY DPM9-11. Mullard ............. £15-00
1. CRT 3AZP 31. Ei-el . £15-00
1. CRT 10MW4A, .. £5-00
1. CRT 10FP4A. RCA . £5-00
2, CRT SE14/70. EMI..... £12-:00
2. Monltor. BD851. Marconi ... £5-00
20, . Eagle 2 in. Vernier Dia £1-12
300. 79/840. 3way Phono soc. Carr . sp
350. 79/844. Sway Phono soc. Carr . p
100. SW 1587. 3 x 3PCO. Push butt 15p
200. 4P 3W. Rotary switch ......... 10p
200. 6P 5W. Rotary switch ....... 4
1. PE Geminl FM Turner. AMC. £12:00
2. FM Turner Front end. Guest ... £4-
1. Deram loudspeaker. DOCCA ........uvvuiriiiirununinieseernnsracennssnssiesens £12-00

Als

others too numerous to mention, please send for full list.

Penylan Mill, Oswestry, Salop

Personal callers are always welcome, but please note we are closed all day Saturday

TRAMIPLS

MONEY BACIf( IF NOT SATISFIED
all brand new, full spec. To, ade.
Free fabulous NEW catalogue.pSegnrd

red+fl g oinl € 0 -

datal- %P2 LEL 'S 17p? Til209:.022,
BIGY§panel clip &RED LED 28p. GREEN &l ggn
INFRA RED LEB £], ICphoto amp44p.& amp/switcﬁ P

TTEIRTE TR ED % o-svr.oi. £1-69

Minitron type 0-3deDIL £1-19. SOCKETS 13p.

\C DIGITAL CLOCH ciyres,

Texas etc with 4 displays €12.6displays&chip£14.
| Mostek date&alarmycilips with%d¥sspl:yslp£19.

h“:AII parts & case.National chip. 4digit £20. 6x£23.
mrintegrated circuits
741:8pin 29p, 1099 & 14pin27p 748 33p 709 2lp |fully

710 35p 723 59p. 555 timer 79p ZN414 rx. £ iolbul 2
703 rf if 28P mc1310 & led £2-76 mc1339€[-20 TADIOO&if£2

IAMP+ REGULATOR 7805,5(&7-20)V. siso 12& 15V £1-49
AUDIO AMPS:mfc4000 S0p; | &2WEI19;3WE129;6W...

gates 7400 etc I6P 7413 32P 7447 £1-25 y[=ly TTL |

7470/72 32P 7474/76 39P 7490 63P
r7\?%2‘/\(;% 7412149P.& a lolglbt;zs incat. /114///i low prices.
16pin counter/driver 7 £2:25 cb.PEN 69p.
DIL SOCKETS: Professionat I/ gold P.PinsI)h/;\(!;(k)) g}ofiles.l“.lﬁppi" 13p
2N3055 33p.fowr £1. BC107,8C108,BC109 all 7p ea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 3é}p 400v 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 441B6E 25P BE182/3/4” 10P
BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFYS5V23 ISpTIS43 25p
2N2926 Oy 7p 2N3053 15p 2N3702/3/L4/5/6/7/8/9/10/11 all 9p ea
IN3904/6 T4p HEATSINKS 5f/T05 18f£/TO18 5p.TQ3:4YL 29p TV3 1ip
CAPACITORS IV TN, T, T0Ouf Sp.DISCS 4p.PRESETS 5p.CARBON -
POTS | 1P.Switch# IP.Dual S SP " ULTRASONIC TRANSDUCERSél; a
13- 12VOLT £25§

F RESCENT LIGHTS8W.
Trampus =22° :

ADD 10% VAT TO PRICES. P&P 10P cwﬁ.l
glagivonigs PO. BOX 29,BRACKNELL,BERKS.

Calculator
batt/mains
from£25

MARCONI
TF 867

SIGNAL °
GENERATOR
Range: 15KHzto
0.4uV 1o 4V at
' 13 or 75 ohms.

4 Impedance with
termination

1™, (supplied). Built
in crystal check
facility with

handbook. £138

7.F.995A/1 F.MJ/A.M. SIGNAL GENERA-
TOR. Freq. range: 2 MHz to 216 MHz. Built-in
crystal calibrator. Output range: 100 mV to

V. F.M. or A.M. also simultaneous f.m.
and a.m. £235.

T.F.801D/1/S A.M. SIGNALGENERATOR.
Freq. range: 10 MHz to 485 MHz. 8uilt-in
crystal _calibrator. Internal and external sine
a.m. External puise moduiation. Calibration
Accuracy: Using crystal calibrator, within
+0-2% over entire frequency range. R.F.
output level O-1uV 10 IV source e.m.f. .

OA.1094A/3 H.F. SPECTRUM ANALYSER
with L.F. extension unit type TM6448.
Freq. range: 100 Hz to 30 MHz. Measures rela-
tive amplitudes up to 60 dB. Spectrum width
0-30 KHz. Sweep duration: 0-1, 0-3, 1. 3. 10,
309;ec. and manual. Full spec. on request.
£695.

T.F.8018/3/S A.M. SIGNAL GENERATOR.
Freq. range: 12 MHz to 485 MHz in five bands.
Built-in  crystal
request. £220.

calibrator. Full spec. on

TF.937 FMJ/A.M. SIGNAL GENERATOR.
Freq. range 85 KHz to 30 MHz. The carrier
freq. can be standardized against a built-in
dual freq. crystal calibrator, which is complete
with miniature loudspeaker as an aural beat
detector. £87,

OA.1094A/S H.F. SPECTRUMANALYSER.
Freq. range: 3 MHz to 30 MHz in nine steps.
spectrum width O to 30 KHz. Sweep distortion:

0-1, 0-3. 1. 3, 10. 30secs. and manual. Fult spec.
on request. £445,
T.111 ROBAND TRANSISTORIZED

SUPPLY. Mains input 110V or 230V, output
0-50V at b Amperes cont. vanable. overload
cut-out. £49.

JOHN CRICHTON
Electronic Equipment

558 Kingston Road. Raynes Park.
gLondcm. sw.20

TF.114H/S SIGNAL GENERATOR. Fre-
&uen range: 10 KH2-72 MHz. Stability:
002%. High discrimination, plus crystal
calibrator. Good r.f. waveform at all fre-
quencies. Protected thermocouple level moni-
tor. Full spec. on request. £220.

TF.2343 QUANTIZATION DISTORTION
TESTER. Checks a.tf. to a.f. distortion of
p.c.m. systems. Utilises system power supply.
OutBut level: Variable in 1 dB steps, from
—50 10 +2 dBm. Accuracy: 0-2 dB at --2dBm,
+0-5 dB incremental. Quantization distortion:
0 to —40 dB in 0-5 dB steps. Meter indication:
True r.m.s. Input impedance: 6000 + 10%
balanced. £245.

RACAL UNIVERSAL COUNTER/
TIMER SA550 (CT488)

8 digit in-

line read-out.

y Jr—s——" ks
Facilities 1

3 L - 1 .
include: dir- ! ._ i
rect frequency i T——=—— ® &
measurement || AT ae e,
up to 100 LEE S 8 e -,
MHz: pulse. ok
period, ratio, ' L
time interval
and totalising
measure-
ments. Input sensitivity variable from 300MV
to 9V. three independent inputs. setf-check
etc. Full spec. on request. £145,

LI IS

AVO MULTIMETER Model 7X (Panciimatic).
£19-80.

AVO MULTIMETER Model 8X {Panclimatic).
£32. Cases. prods and leads extra.

TF. 1066A F.MJ/A.M. SIGNAL GENERA-
TOR. Freq. range: 10MHz to 470MHz. Carrier
generated dlrecﬂ& at output frequency. Freq.
stability: 0-0025%. Stepped as well as con-
i iable. Internal ion at 1 and

5KHz. £325.

CT. 373 TEST SET. Oscillator: 17¢/s—
170ke/s +1%. *1c¢/s at ambient temp.
0°C-45°C. Distortion Meter: Freq. range:
20c/s to 20ke/s, distortion range: 10%. 30%.,
100% f.s.d. 0.5% readable. Signai input:
approx. 500mV to 130V basic range. 250mV
to 1300V extreme limits. Full spec. on
request. £98.

AVO MODEL 3 VALVE TESTER. Enables
comprehensive characteristics to be plotted
or measures valves on a simple g ad
basis. £66.

AVO CT 160 VALVE TESTER. As above

but in portable valise form. £65.

Viewing by appointment only.

Inland VA.T. add 10%. Prices include
P. Carringe extra for overseas orders.

P. &
Ploase phone 01-540 9534

WW—099 FOR FURTHER DETAILS

WW-—100 FOR FURTHER DETAILS
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AUDIOTRONIC Model ATM1

Top value 1,000
opv pocket multi-

O ors0/5271.000
volt AC and Dé

OC current 0-1mA/
100mA. Resistence:
0/150k ohms.
Decibels: —10 to
+22d8B. Size 90 x
60 x 28mm,
Complete with

test leads.

OUR PRICE £2.95

P&P 15p

MODEL HIOKI 730X
30,000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
680/uA/
30mA/300mA.
2K/200K/

2 Meg Obhm.
-10to +63dB.
OUR PRICE £7.50
P&P 15p.

pys

MODEL 500
30,000 opv with
overload protoct
tion, Mirror sc

0/0 /5/2 5;/10//25/

1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC, 0/50uA/5/50/
500mA. 12A

0/60k/6 mog/GO mogohms.
DUR PRICE £1395

Carr. paid
Leather case for above £1.75

a63

U4341 Multimeter &
Transistor Tester

‘27 rlnou. 16, 7«3»1

Rnnqu. 0. 3/ 1.5/8¢
30/60/150/300/900V
DC. 1.5/7.5/30/160/
300/7 C.

0 6/2/6/20/60/2“ ohmll2 Mohms.

Battery
wnh roba Iuds an sud urrylng
e: 115 x 216 x 90m
OUR PRICE £10.50 P&Pzﬂp
KAMDDEN HMG500
U4317 MULTIMETER insulation resistance tester
High seﬂsmvfmyf T - — ot 0_1590%0
e arenay wark N e | Eattery obersmd,

Knife edge pointer, I e |
%mm mlrror sl:ull =

n!os v/
05 5/10/25/50/100/250/500/1W0
5/2.5/10/25/50/100/250/
/ OOOV AC. Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC. 025/
0. 5/1/5/10/50/250mA/ 1/5A
istance: 5/10/100/200 ohmsl‘l/3/
30/300k ohms. Decibels: —5 to +10dB
Bamwv opemod Size: 210 x 115 x

AUDIDTRDNIC Model ATMS

Jewel movement,
attractively moulded
case with odgwnu

Resistance: x 10 &
x100. —10 to +16dB.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

OUR PRICE £3.50 P&P 15p

MDDEL TE300
30, 0000pv Mirror

1200V AC. 0/30uA/
6mA/60mA/300mA/
600mA. 0/8k/80k/
800k/8 Meg ohms.
—20 to +63dB.

DUR PRICE £7.50 P&P 15p

MODEL C1092 MULTIMETER
Features 5,000 opv
jewel movement and a
R aa L
ohm: ndjumge\:t

n’os 0-3/15/150/
300/1,200V AC (2,500

v). 6—6/30/300/600 .
DC (5,

v). DC
gu"ent 0- 30&1

x 1,000. —10 to +16dB,
Complete with battery, test leads and
data booklet. Size: 120'x 73 x 28mm.

OUR PRICE £3.75 P&P 35p

U4324 MULTIMETER
High sensitivity, over-
load Ot.ctad

20 v. Ranges:
08/1.2/3/12/30]
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
03/3/30/300vnA/
3A AC. Resistence

25/500 ohms/0.! 5/5/50/500k ohms/5
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

HIOKI 750X VOLT-DHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3/ 2/30/60/150/
300/600/1,200V DC.
—3/6/15/30/60/120/
300/600/1,200V
Current: 0—30/60uA/
1 5/3/15/30/150/300
A/6/12A. Resistence:
3/300k/3/30Mohms
D.cb —10 to +17dB. Output:—
0-—-3/6/15/30/60/120/300V. cur.
acy + 3% DC, + 4% AC. Sensitivity:
50,000 opv 5 000 opv AC. 4 inch

meter. Built in protection. Size: 57 x
102 x 153mm.

DUR PRICE £11.95

P&F 40p

d in carrying case com-
plete wnth leads.

DUR PRICE £15.00 P&P 20p

- deluxe carrying

meter 4°'x 4%”.
Complete with

case, batteries and instructions.

OUR PRICE £19.95  par30p

MODEL TH12

20,000 opv. Overioad
protection. Slide switch
selector. 0/0.25/2.5/10/
50/150/1000V OC. 8510/

0/3k/30k/300k/3 Megohms. —20 to

OUR PRICE £5.95 P&P 15p

TMK MDDEL TWSI]K

es, mirror . ===
oC

DC Vol 25/
0.25/1. 25//2 5/5//10/

25/50/12
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
000, OC currant
25/50uA/2 5/5/25/
50/250/500mA/5/
10A, Resistence:
10k/100k/1 Meg/
10 Meg ohms. —20 to +81.5dB.

OUR PRICE £8.50 P&P 17p

HIOKI MODEL 700X
100,0000pv. Overtoad
protection. Mirror scale,
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V OC.
1 5/3/6/12/30/60/150/
00/600/1200V

A
15/30uA/3/6/30/60/
150/500mA/6/12A OC.
2k/200k/2M/20M0hms.
—20 to +63dB.

OUR PRICE £14.95

P&P20p

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale Iength:

0/300/7 50uA/

7.5A DC. 0/3/
7.5/15/30/75/
150/300/750mA/

5/3/7
0/75/150/300/750mV/1 .5/3/2.5/15/
00/750V DC. 0/ /

30/75/ 150/3 V
5/3 /7.5/15/30/75/150/300/750V"
C Automatic cut out device, Supp-
lied complete with test {eads, manual
and test certificates.

OUR PRICE £49.00  paps0p

$100TR MULTIMETER

TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overload
rotection. 0/0,
6/3/1 2/30/1 20/
0/6/30,

0/10k/1 Meg/
100 M

—20 to +50d%
0.01-0.2 MF
Transistor tester measures Alpha, Beta
and 1CO. Complete with instructions,
batteries and leads.

DUR PRICE £15.95

P&P 25p

HIOKI Model 720X VDM
A versatile,

accurate measur-

ing instrument.

U435 MULTIMETER g
20,0000pv. Overload -
grotec(sd. Ranges:

v
DC. 25/1 0/25/100/
250/500/1000°
Current: 50uA/ /5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
ance: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75 P&P 20p

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity [
100kV. Polarlty chan
switch. Ra : 0.5/2.!
1-/50/250/500/1,000
Volts OC. 2.5/10/50/
250/1,000 Volts AC.
OC resistence” 0— 20/
200k/2/20 Meg. oh
OC current: — 10/250uA/2 5/25/250
A/10A. AC current:—0—10A. —20
to +62d8 Operates from 2 x 1 5V
batteries. Size: 180 x 134 x 79mm.

TE40 HIGH SENSITIVITY

AC VOLTMETER
10 Meg input.

;/3/1 1/30/100/

Sc; s—1 2MH1
—40 to +50d8

supplied complete

with leads and
instructions.

OUR PRICE £17.50

CI5 PULSE OSCILLOSCOPE

pe

forms in electronic
cm:ults. VERT AMP.
Bandwi : 10MHz,
Sensnmty at 100kHz
VRMS/mm: 0.1-25;
HOR. AMP. Band-
width: 500kHz.
SQnsmvnty ay 100kHz
VRMS/mm: 0.3—25
Preset triggered sweep
1—-3000usec. Free running 20—200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 116—230V AC.

OUR PRICE £39.00

Carr. paid

MODEL PL436
20,000 opv OC.
8000 opv AC.
Mirror scale
-6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
50/800uA/60/
600

mA.
10/100K/1 Meg/10 Meg Ohm.
—20to + 46d8B.

OUR PRICE £6.97  p&P 15p.

U981 Clamp VOLT
AMMETER
For measuring AC volt-
age and current without
breakigs circuit. Ranges:
AC. Current:
10/25/100/250/500A.
Accuracy 4%. Size 283 x
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE £10.50

3

P&P 20p

OUR PRICE £15.00 P&P 40p
MODEL AS.100D VOM
100.000 opv. r =

Mirror scale.
Buiit-in meter
protection. 0/3/
12/60/120/300/
600/1200Vv DC.
0/6/30/120/300/
600V AC. 0/10uA/
6/60/300mA/

12 Amp. 0/2K/
200K/2M/200 Meg
Ohm. - 20to +17dB%

OUR PRICE £17.50

P& 20p.

TE65 VALVE VOLTMETER

RUSSIAN CI116 Oouble Beam

0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amplifiers. Rectang-
ular 5" x 4” CRT.
Calibrated tri rod
W from 0.2u

to 1 mulh-uc/cm -]

1.5-1500V. AC
volts 1.5—-1500V.
Resistance up to
1000 Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50

Additional probes available:
RF £2.12, HV £2.50

28 ran ges OC voits “

P&P 30p

Frso running time
RPEED 50Hzm‘lMHz
Bunl{ -in time base
Calibrator and amplitude Calibrator.
with ali ies
and instruction manual,
OUR PRICE £87.00  carr. paid

ua323 MU LTIMETER

20,0000pv. Simple =
unit with audio/IF
oscillator. Suitable
for gcnoral receiver

0 5/2 5/107837250/ v
500/1

1000V
2.5/1011 5/250/500/1 000V AC. 0.05/.
0.5/5/60/500mA DOC. Resistance: 5/
50/500 ohmsl5/10/1 00k ohms/1Meg.
Battery operated. Size: 160 x 97 x
40mm, Supplied in carrying case com-
plete with test jeads.

OUR PRICE £7.00

P&P 20p

U4312 MULTIMETER

extremaly sturdy
instrument for
geneval electrical

670pv.
0/0 3/1 5,)7 5/30/
60/150/300/600/
900v OC

& 75mV.

0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
OC. 0/1. 5/6/15/
60/150/600mA/
1.5/6 A AC. 0/200/3k/30k ohms. OC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75

P&P 25p

KAMODEN HM720B FET VOM
Input impedence 10
ms. Ran [

o SeT5 8130050/
1000V DC. 0/2.5/10

LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN. Operates 120
from 9V battery. l
Instructions supplied. \_L

OUR PRICE by
£3.95 P&P 20p

MDDEL TE15

GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
tion Wave Meter and
(F)sclultmg Detoctor.
requency ra
%?(Hz 280 Hz
in six coils. 500uA
meter. 9V battery

eration. Size: Py
x 80 x 40mm. -
OUR PRICE £19.95 P&P 20p

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Meter

SWR METER Model SWR3
Handy SWR meter for '
transmitter antenna align-

ment, with built-in field

:trength meter. Accuracy N
5%, Impedence 52" Indic-

ator 100uA DC. Full

50/250/1000V AC. protection.
0/25uA/2 5/25/250 0/-3/3/12/60/120/ :\:?niaugz;z"1i%‘l:pgbb;.

200V DC. -
/i SGk/500K /5 M g/og// L 60mm.
500 Megohms 300/600/1200V DC. T I OUR PRICE £4.25 P&P 25p
OUR PRICE 0/304A/6/ PO e
£21.00 p&p30p 60/300 mA/ - Ja AT201 Decade

12Amp 010K/ E8T” o®f | ATTENUATOR

KAMODEN 72.200 Multitester | \1Q0/100 ) 0 o G — Frequgney range 0
:1'32“:"63‘868 opv i =§ | OUR PRICE £12.50 P&F 20p. o 111dB g?&“m
Rhieras aane [ axnmum 30dogmog:’z|: :’é'(’)u:
i s 207 06/, LB4 TRANSISTOR g(,“' m
3/30/120/600/ TESTER 1250 pap37
1200v OC. 0/3 Tests PNP or NPN OUR PRICE 3k p
:/2,{‘6(?./ g%" :!‘1/200 transistors. Audio

1.2mA/120mA/
600mA/12A DC
0/12A AC., —20 to
+63dB. 0/2k/200k/
2 Meg/200 Megohms

OURPRICE£22.50 PP 30p

indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

Also see following pages

ALL PRICES
EXCLUDE VAT
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Also see previous page

TRANSISTORISED LCR. AC.

BR/8 MEASURING BRIDGE
A new portable

PYE I B==14 bridge offering
) | excelient range and
4 accuracy at jow
|| cost. Resistance:
6 ranges: 0.1
ohm-11.1 megohm + 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10p§-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage at 1,000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 73" x

5" 2 QUR PRICE £25.00 pap 25,

KE630 3 Statlon INTERCOM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-

SKYFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mwW
OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

QUR PRICE £71.25 per pair
P&P 50p per pair
NB. Licence required for use in UK’

lete with cable and batteries

OUR PRICE £5.25 P&P 50p

Wireless World, May 1974

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Al kits are complete with compre
hsnsive sasy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

LHO2S STEREO HEADPHONES
Light weight head-

phones with added

gar pieces. 4 G ohm

Complete wnth 6’

tead and plug.

P&P25p

TE16A TRANSISTORISED

SIGNAL GENERATOR
5 ranges, 400kHz EmEsw
to 30 MHz. An
inaxpensive
instrument for
the handy-man,
Operates on 9V
battery. Wide

to read
scale. 800kHz
modutation.
Size: 149 x 149 x 92mm. Complete
with instructions and leads.

OUR PRICE £8.97

P&P 25p

RUHBG Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ohms. Power
rating 10W.
Response 380
7000Hz. Size
app. 6 X 6
Weather and
shock protected.

OUR PRICE £4.97

P&P 30p

OUR PRICE

. £1.97 P&P 30p

TE1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic

headset with soft ear

pads. Impedence 2,600

ohms {600 chms DC).
Frequency response
200-4,00!

MODEL TE20 RF SIGNAL
GENERATOR

Six bands. 120kHz—
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy + 2%. Audio
output to BV. Power requirements:
105-125V, 220240V AC. Size: 193
X 265 x 150mm. Complete with test
leads atc.

OUR PRICE £17.50

P&P 40p

PS1008 Reaulated POWER
SUPPLY UNIT
Solid state. Qutput m
6,90r 12V DC up =
to 3 Amp. Meter to L
Monitor current. 1
Input 220/240V AC.
Size: 100 x 82 x
159mm.
OUR PRICE £11.97 P&P 25p
PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5—20V DC
up to 2 Amp. Inde-
pendent meters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 x 136 x
98mm.
OUR PRICE £19.95
POWER RHEOSTATS _
High qualny ceramic
construction, Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
ra!mg Wide range
available ex-stoc!
Single hole fixing. %" diameter shafts.
Butk guantities available.
25 WATT  10/25/50/100/250/500/
1000/2500 ohms  £1.15 pap 10p
50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohms.

£1.62 pap 10p
100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohms

£2.34 pap 15p
AUTO TRANSFORMERS
0/115/250V. Step up or step down.
Fully shrouded.

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz-500
MHz on 6 bands.
Directly callbrated
Variable R.F
attenuator audio output. Xtal socket
for calibration. 220/240V a.c
Brand new with instructions.

Size 140mm x 215mm x 170mm

OUR PRICE £17.50 P& P 30p.

TRIO 9R59DS RECEIVEH

lﬂ%

A

550kHz to 30
electrical band-
spread on 10, 15, 20, 40.and 80 mtrs.
8 valve plus 7 diode circuit. 4 to 8

Four bands coveri
MHz continuous an

onm output and phone jack. SSB—
CW, ANL, variable BFO. S Meter and
separa(e band spread dial. IF freg-
uency 445k Hz, audio output 1% watt.
Variable RF _and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.50 s27

OUR PHICE £2.25 P&P 30p

DH02S STEREO HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust-
able head band.
Impedence 8 ohms.
20—-12,000Hz.
Complete with

lead and plug. \

OUR PRICE £250 P&P 30p

ATS Automatic ligh o
AT25 Window wiper robot.....
AT30 Photo cell switch uni
AT50 400W triac light
dimmer/speed control
AT56 2,200W triac light
dimmer/speed control
AT60 1 channel light contyol..
AT65 3 channel light control.
GP304 Circuit board. .
GP310 Stereo pre-amplifier
for use with 2 x AF310.....
GP312 Circuit board. -
G330 Tremolo unit
HF61 Diode detector
HF65 FM transmitter
HF75 FM receive:
HF310 FM tuner..
HF325 Deluxe FM tuner. £24.12
HF330 Decoder (HF310/326} £9.96
HF380 tw/vhf aerial amplifier £4.94

HF395 broadband aerial amp. £1.77
£11 36

LF380 Quadraphonic devlce
M160 Multi-vibrato:

M192 Stereo batance meter
M1302 Transistor tester...
NT10 Stabilised powsr supply
100mA, 9V.. .
NT300 Stabitised p supply
NT305 Voltage converter..
NT315 Power sugply 240V AC
104,5/15V DC, 500maA.....

Amateur Electronics by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals_to advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10.

OUR PRICE £3.30 (No vAT}
P&P 25p plus VAT.

£9.57

-AES Astable mu

TE1035 Stereo HEADPHONES

Low cost with exc
ellent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
impedence. Frequency
response 25Hz— 18k Hz.
Compiete with cable

sowatTs £2.75 par18p
1sowatts £3.50 parigp
soowatts  £4.50 rap23p
500 WATTS £6.95 rPaPa3p
1000 waTts  £9.50 pap 3sp
1so0waTTs £12.50 Ppapa3p
2250 waTTs £20.95 paPs0p
5000 WATTS  £44.95 par£1

CP110 CHASSIS PUNCH SET

}S@m@@

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portable. AF sine-
wave 18Hz to 220

Carefully machmed (ug grade steel.
Contams 1/2" and

11/8” punches complele with gnpper
and accessories.

OUR PRICE £3.00 P&P 40p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

PAID
BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobile transceiver for 12
volt DC neg. Transmits and receives
on any 12 of 28 channels between
144 and 146MHz. Power output 10W
and 1W switchable. Controls: On/off/
volume, squelch and channel select-
or. Internal 3" speaker. Complete
with dynamic mic. PTT switch, three
sets of crystals for 144.48, 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  pap s0p

and stereo jack piug.

I;()UFI PRICE £2.60 P&P 30p

AE1 100mW output stage
AE2 Pre-amplifier
AE3 Diode receiv
AE4 Flasher..

AE7 RC generato
AEE Bass filter.
AES Treble filt
AET10CCIR §

| SH8DV MONO/STERED

HEADPHONES

Volume control for

each channei. 4/16 ohms
impedence. Frequency
response 20Hz— 18kHz,
Complete with 10ft.
coiled lead and jack plug. *

OUR PRICE £4.97 P&P 30p

SPECIAL BARGAIN !

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Detuxe
teak veneered
finish, Size:

368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din tead.

OUR PRICE £12.95

P&P 50p

BH001 HEADSET and Boom
Microphone

Moving coil. tdeal

for tanguage

teaching,

communi-

cations etc.

Headphone impedence 16 ohms. Mic-

Excellent ality at low cost. Input:
KhE A a2 e . 230V 50/6Hz, Output 0- 260V
z, Output Square/ MODEL $260 BENCH MOUNTING
Sine wave 10V, P&P
iP-P RF 100kHz to 1A £10.50 30p
200MHz. Output 25A  £12.00 35p
1V maximum, 5A  £17.50 37p
220/240V AC operation. Complete 8A  £30.35 50p
with instructions and leads. :g: gg;g ;gp
OUR PRICE £29.95 P&P 50p 20A  £8500 1250
25A  £95.00 130p
40A £120.00 150p
MODEL MG 100 SINE SQUARE MODEL $2608 PANEL MOUNTING
1A £10.00 3
WAVE AUDIO 2R Gan
GENERATDR
Range 19- 240° Wide Angle 1mA METE RS

2 220.000Hz Sine
Wave 19—100,000 Hz Square Wave.

Output Sine or Square wave 10v. P. to P.

Size 180 x 90 x S0mm.Operation:
220/240v. A.C,

DUR PRICE £19.95 P&P 37p.

MW 1-6 60x60mm

£650 raP15p
MW 1-8 80x80mm
£690 P&P15p

HITACHI FLUORESCENT
LANTERN L1S0t
A portable battery
operated tantern
ideal for home.
motoring, camping
etc. Approx. 10"
tall. Provides
britliant light from 9
1.5v batteries (not
supplied).

OUR PRICE £7.90.
P&P 25p.

rophone impedence 200 ohms.

OUR PRICE £5.95 P&P 30p

SPECIAL
BARGAIN! i
FERGUSON
3406 HI-FI
SPEAKERS

High quality 2 way speaker systems.
25 Watts. 4—8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255min. approx.
Wood grain finish with black fronts.

OUR PRICE £26.95 pr. pap £1

FM TUNER CHASSIS

EMI LOUDSPEAKERS
Model 350 13 x 8" with
single tweeter/crossover.
20-20,000Hz. 15 watts
RMS. Available 8 or
15 ohms.
OUR PRICE
£7.50each P&P 37p |
Modet 450 13 x 8" with §
twin tweeter/crossover. @8
55—13,000Hz. 8 watts

MCA220 Automatic
Voltag Stabiliser
lr%ut 125V AC or
176—250V AC. Output
120V AC or 240V AC.
200V/A rating. P&P 50p

OUR PRICE £11.97

BVO5 Vernier TUNING DIAL

App. 7:1 ratio planetary
drive vernier dial. Log
scale 603,
Blank scales 1—

Diat size 128 x 76mm. Oversil size
190 x 117 x 41mm. deep including
knob and coupling. % diam. shaft

OUR PRICE £1.62 P&P 15¢

DT55G DIGITAL CLOCK
MECHANISM ‘ra*b/

and auto '
alarm ‘sleep’ swm:h Illummated rot-
ary dial with hours, minutes and sec-
onds. Aummaucally turns off radio,
TV, light etc. and with auto-switch-
will turn on again when required.
2 OV AC operat-on Switch rating
250V-3 Amp.

OUR PRICE £5.95 P&P 30p

RMS. Availabie 8 or 15 ohms
OUR PRICE £3.62 cach PaP 25p

6_transistor
high quatity
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.
0 erates on 9V battery. Covers 88—

BMHz. Ready built, ready for use.
Fantasﬂc vatue for money.

| OUR PRICE £5.95

Model A1018
FMTUNER

P&P 20p

SPECIAL PURCHASE
LIMITED QUANTITY!
 Tannoy 12" DR/8
Bass Speakers
8 ohms. 30 watt.
Heavy duty, ideal
for Hi-Fi P.A.
Group.

OUR PRICE £12.50.
P&P SOp.

6 transistor high
guality unit—
IF stages and
double tuned
discriminator.

For use with most ampllﬁurs Covers
88— 108MHz. Powered by 9V battery.

OUR PRICE £13.50 P&P 30p

Stereo multiplex adapter £5.95 extra.

ALL PRICES

EXCLUDE VAT
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[SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

*1tems with asterisk are Moving Iron

type, all others are Moving Coil Cll..E.%stP;aﬁiTlc MODEL MR 65P

Size:
AL .. 50uA
e L ST DD 100ua CENTRAL LONDON
200uA .. SOuA . ] 200uA
A - 100uA g S00uA 481 OXFORD ST. 01493 3641
S0uA 200uA d 10 TOTTENHAM CT. RD. 01-637 1232
AL 500uA : 27 TOTTENHAM CT.RD. 01636 3715
SmA o o o - 33 TOTTENHAM CT. RD. 01-636 3605
10mA . 1mA : 42/45 TOTTENHAM CT. RD.  01-636 0845
S50mA .. 5mA .. X 87 TOTTENHAM CT. RD. 01-580 3739
100mA 10mA . . 257/8 TOTTENHAM CT. RD. 01530 8670
e 50mA .. . g 3LISLE ST. WQ2 01437 5204
It 100mA . 4 34 LISLE $T. w2 01437 9155
10A DC O ; - T T £399| I18EDGWARERD. W2 01-723 #789
Y 5A DG : - : 500V AC .. .. i 193 EDGWARE RD. W2 ol-123 6211
10A DC £410 300V AC .. £4.20 }g: 88 S Mater TmA .. §07 :%WAI: RD. a; ::-;g :;;]I
V D 4 s i 11 EDGWARE RD. g
CLEAR PLASTIC MODEL SW100 pIBC £4% OMRVUIMS 57 £440 | 20A DG PP W SN S i
Size: 100 x 80mm — CLEAR PLASTIC MODEL MR 45P gg: gg 382 EDGWARE RD. W2 01-723 3194
S0uA .. £4.60 | Size:1S0xIS0mm 8V DC 109 FLEET ST. EC4 01-353 ;812
100uA £4.50 g 10V DC 152/3 FLEET ST. EC4 01-353 2833
A £4.30 A 15V DC
B dn L B T TR
100-0-100uA £4.45 50v DC
mA .. £4.30 150V DC
AIDC a0 eI EOE NS 86 SOUTH ST. ROMFORD 70-20218
20V DC £f430 150V AC .. £4.45 Sive: 80 x Bomm 0 Enlarged Window KENT
50V DC £430 300V AC .. £4.45
£4.30 VU Meter £4.90 S0uA .. £4.50
100uﬁ g:-;g 53/57 CAMDEN RD., TUNBRIDGE WEI.LS
E_nggvolswonﬂ PE70 Erar o e 089213242
ize: x m 100-0-100uA £4.40
1mA . £4.20 LEICESTERSHIRE
dee C o
£8520) 45 MARKET PLACE, LEICESTER
20V DC £4.20
v oe ) 0533-517678
300V A¢ 430 SURREY
o £430
CLEAR PLASTIC MDDEL MR 38P VU Meter £4.70

Size: 42 x 42mm
Ty £310 CLEAR PLASTIC MODEL MR 52P R
MODEL ED107 EDUCATIONAL METER | 100uA £3.05 SO (VR T 27 EDEN ST. KINGSTON 01544 7845
Size: 100 x 90 x 150mm including terminals 200uA £3.00 S0uA .. . 32 HILL ST. RICHMOND 01-948 1441
S00uA £2.85 100uA K
it | b - 3  WARWICKSHIRE
moving coil instruments R 50-0-50uA K
ideal for school experi- . 100-0-100uA K
mm::‘:nd o!.hsy bench d 1mA .. £3. 116 CORPORATION ST., BIRMINGHAM
appl jons. mirror . A .. g o
scale. The llnttor mo;‘o- E 10mA .. N prslas0
ment is easily accessible g 50maA .. . - ~
to demonstrate internal d 100mA < ALL BRAMCHES OPEW FROM
working. d 500mA g Fam to dpm MON, 10 5AT
SOuA .. . £8.50 : HAlRS :
e & : e 10 B30 Wiwe™ 83| HEAD OFFICE AND MAIL
1mA £7.60 4 ] : - :
1-0-1mA £7.60 d _ O ORDER DEPARTMENT
1A DC £7.60 : ]
54 BC £7.60 . i U703 AUDIOTRONIC HOUSE,
7.60 . c THE HYDE INDUSTRIAL ESTATE
18V B¢ 780 1sADC. . €860 | 3500 £380 BAKELITE MODEL MRGS Size: 80x 80mm | THE HYDE, LONDON NWS 6JJ.
?XVDSC g:gg gg:: ® @ = E 4 X TELEPHONE : 01-205 3735 & 5651.
CLEAR PLASTIC MODEL MR 85P e Ioe £2.80 o0un” T
Size: 120 x 110mm - 500uA AONCE &OE e
- EAR PLASTIC MODEL SD460 300,030 il il oan
100uA CL 100-0-100uA and c
200uﬁ Size: 59 x 46mm 500-0-500uA
Sl S0uA £350 Imas:
100uA £345 101
200uA £3.40 sl @
500uA £335 O
50u £3.45 -
100-0-100uA ..  £3.40 100mA 5E
imA .. £3.30 oA PRINT MAME AND ADDRISS
S5mA .. £3.30 2A DC CLEARLY IN CAPITALS
10mA .. £330 AR
50mA .. £330 i
1ggma £330 i AL
500m £330 i
1A DC £330 30 | 394 DC E;I:A'n[l.ﬂ.lﬂ
SA DC £330 d 2V Do AL
10A DC £330 . y JovV OC
5V DC £330 VU Moter .. £365 | jev p
20V D
POSTAGE & PACKING 15p 50V DC
150V DC 100mv DC

. . . CHREDIT TERM
1021 Stereo Listening S.tathn EUROPE'S LEADING 5 '

AUDIOTRONIC AHA1D1

For balancing —— o
;'mli gain selection Stereo Headphone Amplifier HI-FI RETAILERS
withou f or:arls ::I‘ln:il:grn, V_Ve’v_e the world’'s finest high
z‘m" for stareo smplifier oper- fidelity equipment for you to
adpl 'omT y ates from mag- choose from. and expert staff who
‘i WO 3 P P ill be pieased to hel d advise i
netic, ceramic G [JLCEES P and a %
o,:&:o;:ﬁ.hmk::m?;:: dide | ner on your particular requirements. 3 "
A , - inputs with Amplifiers, tuners and receivers — ] TE M H & R RT RO
SINCLAIR Project 80 Packages OUR PRICE £2.25 P&P 15p | twin stereo headphone outputs and | record decks, tape and cassette :'n-l;—pTE nEgnp, AL - 1.rtu-l FERS
g:%:g;g:::: g;s;g £25.00 separat a“sn:'o:\’t':‘olgsv ?,r nnch equipment, loudspeakers, com- i TR = s ot
oo . . . 0p" T .
2 x 260/Stereo 80/P28.. .. £30.45 | AUDIOTRONIC INPUTS: 5mV and 100mv. ' | Blete, stereo systems, quadra-

phonic units and systems, in-car
equipment, tel - the choi
is yours from our extensive stocks.

OUTPUT: 50mV per channel.

POST & PACKING 35p oach.
OUR PRICE £8.50 P&P 20p

LOW NOISE CASSETTES
TYPE 5 10

MP7 MIXER-PREAMPLIFIER
§Microph:mm : — ?98 212;1 8% Eftl)% and you’'ll find that Laskys prices
inputs each wi it i i are the most competitive b ¢ £
individusl gain €120 £273  £517 £12.24 | EA41 REVERBERATION where in the country. o | EAECTAMSTERT
controls enabling AUDIOTRONIC AMPLIFIER - Allequipment is offered with a full | IUETIREILIRN=T00
h quip!
?:ﬂﬁ.:? ':';'.".‘.?."“ operated. Size: Cr02 CASSETTES Self contained, - guarantee and 12 Immediate atle
)1127)(76“1“1.:v B:.Miu. 3-2;,3’2“33 TYPE 5 10 25 transistorised, months free after orders
50k; 2 x 3mV ohms. Phono. Mag. 82698 ggg cﬁgzg g"g;% 'S’rr:\t;wp u;’::"d sales service.
4mV 50k; Phono Ceramic 100mV 1 - . . f A - Call. write or tele-
Meg. Output 260mV 100k. AUDIOTRONIC {,“Jﬁ',“.".:.‘;.".' O Vonme ehoutput to phone for a copy g?:?::ifgﬁgﬁ'ﬁ%m?v
OUR PRICE £8.97 P&P 20p 8 TRACK CARTRIDGES depth of reverberation control. Beau- of our current
TYPE Each 5 walnut cabinet. 184 x 77 x 108mm. D"C: dliﬂ h_ it's WITH BANKERS CARD.
85p £4.00 £7.50 packed with over .
ALL PRICES SoM - £138 49 1036 | OUR PRICE £7.50 P&P 20p 3,000 items by all LA
muDE VAT PEP Cassettes 3:. Cartridges ? each leading manufac- © change
OVER 10 of either POST FREE! A member of the Audiotronic

turers.

Group of Companies
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ACTIVE FILTER CROSSOVER

FOR YOUR TOP FLIGHT SPEAKER SYSTEM

AS FEATURED IN WIRELESS WORLD Dec 1973

An essential and critical component in a high quality speaker system is the crossover unit conventionally comprising
of a series of passive networks which unfortunately, through introducing reactive impedances between the amplifier
and the speakers, result in the loss of the advantage of high amplifier damping factor and renders the speakers prone
to overshoots and resonances. An elegant solution to this problem, described by D. C. Read in Wireless World,
involves the use of a series of active filters splitting the output of the pre-amplifier into three channels, of closely
defined bandwidth, each of which is fed to the appropriate speaker by its own power amplifier. A design for a suitable .
20 Watt amplifier, based on a proven Texas circuit, was also described by Mr. Read. The printed circuit boards for
this has been designed such that three amplifiers may be stacked and mounted together on a common heat sink to
achieve a conveniently compact module.

ACTIVE FILTER
Pack
1 Fibreglass PCB (accomo-
dates all filters for one
channel) 1-05
2 Set of pre-sets, solid
tantalum capacitors, 2%
metal oxide resistors, 2%
polystyrene capacitors  4-20
3 Setofsemiconductors  2-65
2 off each pack required for stereo
system

SUITABLE ALSO FOR FEEDING
ANY OF OUR HIGH POWER
DESIGNS

READ/TEXAS 20w
amp.
Pack
1 Fibreglass PCB -70
2 Set of resistors, capacitors
pre-sets (not including
O/P coupling capacitors) 1-10
3 Setofsemiconductors 2-40
6 off each pack required for stereo
system
4 Special heatsink assembly
for set of three amplifiers -85
5 Set of 3 O/P coupling
capacitors 1-00
2 off packs 4, 5 required for stereo
system

POWER SUPPLY | Y AT. Please add 10%*

FOR 20W/CHANNEL STEREO

SYSTEM to all U.K. orders
Pack (*or at current rate if changed)
1 Fibreglass PCB ‘50

U.K. ORDERS—Post free (mail order only)

OVERSEAS—Postage at cost + 50p special
packing

POWERTRAN

SEE FOLLOWING PAGE

2 Set of rectifiers, zener
diode, capacitors, fuses,
fuse holders

-60
3 Toroidal transformer 4.95

ENQUIRIES WELCOME
For quality sets of speakers

P.P. P.P.
Solartron Storage Scope QD 910..........vvvurennnn £40-00 £3-00 Beckman Digital Voltmeter Type BIE 2116 and Ratio
Cossor D/BRough ... ..o.iviiiiiiininnannnnnns E £1-50 Meters .......cooiiieniiian... e teene et £25-00 £2-00
Telechrome Square Sign Wave Generator £1-00 Vacuum Compressor Pump with 240V Motor......... £1500 £1-50
Mullard TV Line Selector Type L 190............ £1-00 RCA Marine Direction Finder and Radio............. £10-00 £1-00
Voltage Regulator Lang Thompson 220 or 240 out at Telequipment Test Carq C Generator........cocceue £30-00 £5-00
Y 500 £3:00 ALl P T Goconapsnpsonopesonoosage (L0 (2
D S WAl TSR] LECMD ACHens o e 4 Pragin Univee—22 mes. Good condicion. £6000  £5-00
ObileS . it e i e s g . ; g .
UHF Marconi Signal Generators TF 762C 299-610 mes. . £4000  £2:00 Beckman Frequency Time Counters Model 73601H ... £3500 .00
ARG Ml e S aonascenancosas L0 L% Airmec Signal Generator 300 kes to 30 mes 7 Bands. ... £20:00  £2:00
vo Valve Voltmeter ......... REECE T CTR TR PRTRRREPY £10-00 i Standard Signal Generator GRC (USA) Type 205/B
Communication Receiver Skyrider 500 kcs-60 mcs. Poor 7Bands 95 Kes t0 30 MES .o vinennneneeenacnnens £2-00
€ONdition ...eiiiiiiiiiiiiiiiie it iei e £1600 £2:00 Spectrum Signal Analiser Model SB/12 with Tuning
Test Card C Videcon . £10-00 £1-00 Head 2 MCESUMECS « o ovveveenenneenneaneeucananens £150-00 £6-00
1” Videcon ........... £700 £0-50 Signal Generator TF 937 85 kes-30 mcs 8 Bands Effective
Voltexion 4 Way Mixer........................ - £8:00 £]1-00 L. Length of film Scale 50 ft..............cooueune. £40 £2-00
Aircraft Modulator Unit (Radio/Tel) 440-LRV 3B...... £4:00 £1-00 Invertors Leland Airbourne Products
Radar Aircgaft No lIndicator .........ccveeveenennan. £15-00 £4-50 28v DC Input Output 115/200—115v 22 to 65 amps
Tape Cartridge Players Built-in 10 Watt Amp ........ £10:00  £1-00 400 cs 750/750 vg 3/1 Phase with Built-in Stabilisers. ... £10-00  £2-00
Amplifier Clark and Smith I5Watt ................. £800 £1-50 6001 Electrical Gearbox High Torque 12-24v Electronic
As above with VHF Radio. ... vvvirereenennnenenn. £15-00 £1-50 Brake. ROUgh eXterior. . vvevenreeencecsoanconnns £5-00 £1:00
Phamphomic 25 Watt Amplifier and 4 way Mixer with Racal Digital Frequency Meter Modul SA520. As new
Base Treble Controls ..........oiivininiienan... £15-00 £1-50 CONAItION < eeieencerevrareeennnnssseacessannnns £48-00 £2-50
1” Tube Oscitloscope Rack Mounting ................ £10:00 £1-00 Electrolytic Capacitors 60v Working. Brand New.
Delay Lines 1-300 Milli Secs Adjustable .............. £1200 £1:50 UNUSEd ..o oitiiieiiiieneaceosocnsssnncacanssss £0-45  £0:10
Marine Radio Telephone Rediphone................. £25-00 £2-50 Mixed Surplus Components Pack. Not less than 35
Decca Radar Marine Complete ..............ccuu.nn £175:00 £5-00 useful components ..........coiiiiiiiiiiiiae, £1-00 £015
Metrix Wobulator 1220 mes........coovvuiiuninnen £1200 £1-00 Modern Design Telephones ........c..ccccvevueeenees £350 £0-55
Resistance Bridge ..........civeiiiiinnnninnnnnnnn £10:00 £1-00 Klaxton Horns 24v 240v 250v ..........cccoeeevnnss £3-00 £0-40
Sperry Gyro’s MK 4 ... ... ..viiiiiiiinencnnnennes £8- £0-50 Capacitors -22ufF 12v Working ............c00uenn .. £0-30 £0:10

44 Haddon Road,

Mail order only to:
DEPARTMENT (M)

B&T ELEGTRONIGS (U.K.)

Sutton, Surrey

Tel: 01-643 3903

WW-—122 FOR FURTHER DETAILS
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Hi Fi News Linsley-Hood 75W Amplifier Mk 111

DESIGNER * 75 WATTS PER CHANNEL * DISTORTION LESS THAN 0.01%
APPROVED KIT * BANDWIDTH (3dB) 3HZ-40KHZ * UNCONDITIONAL STABILITY

FREE ="

s

M P S
B WA L i :
B " n— :
ol S B {*’fx,. ; KIT PRICE ony

o e

£62 -4“ POST FREE (U.K.)

Full circuit description in handbook

Pack Price  Pack Price  Pack Price
1 Fibre glass printed circuit board for 8 Set of potentiometers {including mains 13  Set of miscellaneous parts including DIN
power amp. £0.85 switch). £2.05 skts. mains inpus skt, fuse holder,
2 Setof resistors, capacitors, pre-sets for \ 9 Setof 4 push button switches, rotary interconnecting cable. control knobs £4.25
power amp. £1.70 mode switch, £3.70 14 Set of metalwork parts including silk
3 Set of semiconductors for power amp. 10 Toroidal transformer complete with screen printed fascia panel and all
{highest voltage version). £6.50 magnetic screen/housing primary: brackets, fixing parts. etc. £6.30
4 Pair of 2 drilled. finned heat sinks. £0.80 0-117-234 V, secondaries: 33-0-33 V 15  Handbook. £0.30
5 Fibre glass printed circuit board for 24-0-24 V. £9.15 16 Teak cabinet. £7.35
pre-amp. £1.30 11 Fibre glass printed circuit board for 2 each of packs 1-7 inclusive are required
6 Set of low noise resistors, capacitors, power supply. £0.65 for complete stereo system.
pre-sets for pre-amp. £2.70 12 Setof resistors, capacitors, secondary
7 Setof low noise, high gain semicon- fuses, semiconductors for power
ductors for pre-amp. £2.40 supply. £3.50
T 'd / T20 20 % WITH TOROIDAL TRANSFORMER
oroiaa -+ * 20 WATTS PER CHANNEL
COMPONENT PACKS FOR
Developed from the famous Practical Wireless TEXAN. W.W. AMPLIFIER DESIGNS
30W BAILEY
Pk. 1 F/Glass PCB £0.65
N Pk. 2 Resistors. capacitors, pots £1.75
Pk. 3 Semiconductor set £4.70
30W BLOMLEY
Pk. 1 F/Glass PCB £0.70
Pk. 2 Resistors, capacitors, pots £2.15
Pk. 3 Semiconductor set £5.60
20W LINSLEY-HOOD
Pk. 1 F/Glass PCB £0.70
Pk. 2 Resistors. capacitors. pots £2.40
Pk. 3 Semiconductor set £3.35
60V REGULATED POWER SUPPLY
ia Pk. 1 F/Glass PCB £0.65
k' Pk. 2 Resistors, capacitors, pots £1.40
Pk. 3 Semiconductor set £3.10
BAILEY-BURROWS PRE-AMP 60
Pk. 1 F/Glass PCB £1.
‘ REE TEAK CASE and HANDBOOK Pk. 2 Resistors, capacitors, pre-sets, transistors £4.95
- - Pk. 3R Rotary potentiometer set £1.60
Mth fu“ klts For further details on the above and other designs including

100W amplifier and Stuart Tape Recorder write for FREE

KIT PRICE only £2 8-25 POST FREE (U.K.) _

METALWORK SYSTEM FOR

Pacl Price Pack Price
1. Set of all low noise resistors £0.80 7 Set of all semiconductors £8.25 WIRELESS WORLD AMPLIFIERS
2 Set of all small capacitors £1.50 8 Special Toroidal Transformer £4.95
3 Set of 4 power supply capacitors £1.40 9 Fibre Glass P.C. Panel £2.50
4 Set of miscellaneous parts 10 Complete chassis work. hardware

including DIN sockets. fuses. and brackets £4.20

fuse holders. control knobs etc. £1.90 11 Preformed cable/leads £0.40
5 Set of slide and pushbutton switches £0.90 12 Handbook £0.25
6 Set of potentiometers and selector 13 Teak Cabinet £2.75

switch £1.45

SEMICONDUCTORS

2N699 025 2N4058 0.12 BC214L 014 MPSA66 040 TIP33A 1.00
2N1613 020 2N4062 0.11 BCY72 0.13 MPSUO5  0.60 TIP34A 1.50
2N1711 025 2N4302 0.60 BD529 085 MPSU55  0.70 TIP41A 0.74

2N2926G  0.10 2N5087 042 BD530 08§ SN72721P 058  TIP42A 080 Designed to house Bailey. Blomley or Linsley-Hood Class
2N3053 0.5 2N5210 054 BDY56 1.60 SN72748P 058 TIP3055 060 AB gmpliﬁars with simplz or regulayted powerysupplies and
2N3055  0AS 2N5457 045 BF257 0.40 TIP29A 0.50 1808720  0.50 Bailey Burrows pre-amp. Options of standard or hum
2N3442 120 2N5459 04§ BF259 047 TIP30A 0.60 1B40K20 140 reducing toroidal mains transformer. Also rotary control

2N3702 O 2N5830 030 BFR39 025 TiP29C on IN914 007 version. Details in price list.
2N3703 010 40361 0.40 BFR79 025 TIP30C 078 IN916 0.07

- 2N3704 010 40362 045 BFY50 020 TIP31A 0.60 18920 0.10 .
2N3705 010  BC107 040 BFY51 020  TIP32A oM  5B05 120  For FREE LIST write NOW!
2N3706 008  BC108 040  BFY52 020

BUE G KR M MR 3 omsommemmeen, | e

2N3709 009  BC126 015  MJE521 060 ge at cust + 50p special packing POWERTRAN ELECTRONICS
io bm o sclenc I NPT tw  V-AT.Pleaseadd 10%* PORTWAY INDUSTRIAL ESTATE
i 8 ome B W B 40 el UK orders ANDOVER, HANTS SP10 3NN
2N3906 020 BC212L 012 MPSA65 038 (*or at current rate if changed)

WW-—101 FOR FURTHER DETAILS
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C.W.O PLEASE. POST AND PACKING
YATES ELECTRONICS RIS S5, A TARE S
Catal hich i
(FLITWICK) LTD. camponents listed il be-sent ires. on. requent
DEPT. WW ELSTOW STORAGE DEPOT P samp appreciated.
CALLERS WELCOME
KEMPSTON HARDWICK MON.SAT. 9 2.m.-5 p.m.
BEDFORD PLEASE ADD 10% V.A.T.
RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
W Iskra high stability carbon fil ry low construction. tW Mullard 400V: 0-00tuF, 0-0015uF, 0-0022F, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-01pF, 0-015uF,

CR25 carbon film—very smail body size 7-5 x 2-5 mm. W 2% ELECTROSIL TRS.

Power Values Price
wa;ts Tolesn;nce nl_;a;x;Mn avaEilza::Ie I?99 |go,+
(3 4-7Q2-2- p -9p
¥ 10% 3-3MQ-10MQ . EN2 Ip 0-9p
¥ 2% 10Q-IMQ E24 3-5p 3p
¥ 10% 10-3-9Q El2 ip 0-9p
I 5% 470-1MQ El2 Ip 0-9p
4 10% 1Q-10Q El2 ép 5-5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5%, Iskra resistors 5 off each value 4-7Q to IMQ.
E12 pack 325 resistors £2-40. E24 pa:!( 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5kQ to 2MQ, log or linear (log W, lin §W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS

L(;nlear: I_OO). 250, 5000 and decades to 5Mf2. Horizontal or vertical P.C. mounting
. trix).

(Sub-v’:\‘i‘nira.:un 0-1W, 5p each. Miniature 0-25W, 7p each.

TRANSISTORS

ACI07 15p AFI26 20p BFIIS 25p OC42 I12p 2N3707 12p
ACI126 12p AFI39 32p BFI73 20p OC44 12p 2N3708 10p
ACI27 I15p AFI78 32p BFI77 28p OC45 12p 2N3709 Ilp
ACl28 i15p AFI80 40p BFI78 32p OC70 12p 2N3710 llp
ACI31 12p AFI8I 40p BFI79 32p OC7I 12p 2N3711  Mip
ACI32 12p BCI07 I2p BFI80 32p OC72 12p 2N3819 32p
ACI76 i5p BCI08 I12p BFI8I 32p OC8I 12p 2N4062 12p
ACig7 22p BCI0OY i2p BFI94 I4p OC82D 12p 2N4286 20p
ACles 22p BCl47 12p BFI95 Mp 2N2646 60p 2N4289 20p
ADI 50p BCl48 12p BFI97 15p 2N2904 40360 sp
ADI49 45p BCIl49 12p BF200 32p 2N2926 lop 40361 35p
ADIl6l 33p BCIS7 14p BF750 20p 2N3054 58p 40362 40p
ADIé62 36p BCIS8 14p BF751 20p 2N3055 &0p 40p
AFI 14 20p BCI59 14p BF752 20p 2N3702 13p ZTXI08 I5p
AFIi5 20p BCI87 22p BUIOS 225p 2N3703 I2p ZTX300 I5p
AFI 16 20p BDI3I 75p OC26 45p 2N3704 13p ZTX302 20p
AFI17 20p BDI32 75p OC28 S0p 2N3705 12p ZTX500 I5p
AF118 38p BDI33 75p 0OC35 S0p 2N3706 tip ZTX503 20p

WIRE WOUND POTS
3W, 10, 25, 50 and decades to 100k, 45p.

ZENER DIODES
400mW 5% 3-3V to 30V, 12p.

DIODES

RECTIFIER SIGNAL

BYI127 1250V 1A i2p OAB85 7p
1N4001 sov 1A e OA90 Sp
IN4002 100V 1A 8p OA9I Sp
1 N4004 400V 1A 8p OA202 p
IN4006 800V 1A iop I1N4148 Sp
1N4007 1000V 1A 12p BAIl 4 8p
BRUSHED ALUMINIUM PANELS THERMISTORS

12in x 6in, 25p; 12in x 2{in, 10p; 9in x 2in, 7p ¥2 :8223 ...... 15p

VA 1077
SLIDER POTENTIOMETERS R53 ..........
DUAL GANG, 10K oK e ek ™
KNOB FOR ABOVE, I2p. — = & °rtn &0 THYRISTORS

FRONT PANEL, 65p.
18 Gauge panel [2in x 4in with slots cut for use with
slider pots. Grey or matt black finish complete
with fixings for 4 pots.

2N5060 50V 0-8A  65p
2N5064 200V 0-8A 80p

g-(g.h';:F.lg-OJJuF. 3p. 0-047uF, 0-068yF, O-IpF, 4p. 0-154F, ép. 0-22uF, 74p. 0-33uF, llp.
~47uF, 3

160V: O-O'I,uF. 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 0-IuF, 3{p. O-ISpF,
44p. 0-22F, Sp. 0-33pF, 6p. 0-47uF, 7{p. 0-68uF, Hip. 1-0pF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V _P.C. mounting: 0-0IuF, 0-015uF, 0-022pF, 3p. 0-033uF, 0-047uF, 0-068yF, 3ip.
0-iuF, 4p. 0-15uF, 0-22uF, Sp. 0-33uF, 6ip. 0-47uF, 84p. 0-68uF, Iip. 1-0pF, 13p.
1-5uF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS (00V
0-001pF, 0-002uF, 0-0054F, 0-01uF, 0-02uF,
2}p. 0-04pF, 0-05uF, 0-068yF, 0-IpF, 3}p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(uF/v) 1/63, 1-5/63, 22/63, 3:3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63, 68/16, 100/4,
100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3, 220/16, 330/4, ép. 47/63, 100/40, 150/25,
220/25, 330/10, 470/6-3, Tp. 68/63, 150/40, 220/40, 330/i6, 1000/4, 10p. 470/10, 680/6-3.
11p. 100/63, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16, 1500/6-3, I3p. 470/40, 680/25,
1%;16.2 I|500/|o. 2200/6-3, 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/(0, 3300/6-3,

, 21p.

SOLID TANTALUM BEAD CAPACITORS 12p
0-tpF 35v 2-2uF 35V 2uF 16V
0-22uF 35V 4-TuF  35v 33uF 1oV
0-47uF 35v 6-8uF 25V 47uF 6-3V
1-OuF 35V 10uF 25V 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS
21 x 3 g'z' Ol‘IS Standard screened 28p  2.5mm insulated 12p
2* x 5* 24" 24" Standard insulated 18p  3-5mm insulated |2p
3* X 3 249 P Stereo screened  40p  3-5mm screened I8p
; X 5* 21" %1 Standard socket  20p  2-5mm socket 1lp
17 x"u 75: STEp Stereo socket 30p 3.5mm socket 1lp
17x33 loop 78p D.I.N. PLUGS AND SOCKETS
17 x5 (phain) — 8p 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin, 7 pin
17 x 32 (plain) — 60p Plug 2p. Socket 8p.
';;‘xzs %:::::; — :%: 4 way screened cable, 25p/metre.
Pu X 33 (plain) I . ;;p 6 way screened cable, 30p/metre.
in insertion tool 52p
Spot face cutter  42p 42: BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS

1600uF 64V 74p 2500uF 64V 80p 4500uF 16V 50
2500uF 40V 74p 2800uF 100V £3.20 4500uF 25V ﬂ!’“
2500uF 50V 58p 3200uF 16V 50p F 50v £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—I,000 VOLT
0-0iuF  10p 0-047uF 13p 0-22uF 20p
0-022uF I2p 0-luF  13p 0-47uF 22p

POLYSTYRENE CAPACITORS 160V 2{9%

10pF to 1,000pF EI2 Series Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world's first semiconductor that can convert a concentration of gas or
smoke into an electrical signal. The sensor decreases its electrical resistance when it
absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or smoke.
This decrease is usually large enough to be utilized without amplification. Full details
and circuizs are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but excluding
case. Mains operated detector £5-20. |2 or 24V battery operated audible alarm £7-30.
As above for PP9 battery, £6-40.

PRINTED BOARD MARKER 97,

Draw the planned circuit on to a copper laminate board with the P.C. Pen, allow to dry,
and immerse the board in the etchant. On removal the circuit remains in high relief.

—— e — =
RED & GREEN-LED APPLIED

LOGIC LEVEL INDICATOR

Model 320 LOGIC PROBE

* Wrong polarity and overload protectors provided
* Detection of the peak value of input waveform

* Open circuit or faulty IC can be detected For use in
* All logic levels are visible at a glance detecting TTL,
* Powered from circuit under test DTL flip flop
* Built-in st ircuit and other pulse
vilt-in storage circui % plarral
.£10.20
Each »
H including pp + vat
ASSOCIATES LIMITED ; Discensts for yuastity

\_Bishop's Stortford, Herts. Tel. 0279 56347. Telex 81675 JaylampsStort |
WW—102 FOR FURTHER DETAILS

pgn

Increase etciency of Office, Shop and
Workshop with this DELUXE TELE-

PHONE AMPLIFIER which enables

you to take down Iong telephone
messages or converse without holding
the handset. Just moisten the suction
pad and stick it to one side of the
telephone. A useful office aid. On/Off
switch. Volume control. Operates on
one 9v battery. Size 3in. x 4in. Ready
to operate. Complete with battery.
P & P27p.

This NEW, versatile De Luxe 4-

Station Transistorised Intercom
(1 Master and 3 8Sube) for desk or
wall mounting can solve your com-
munication problems instantly. Effec-
tive range 300ft. Call/talk/listen from
Master to S8ubs and Subs to Master.
With Seclector switch. Ideally suitable
for office, shop, home or surgery.
Adaptable for Mains, Complete with
three 66ft. connecting wires and
accessories. On/Off switch volume
control. P. & P, 47p.

WEST LONDON DIRECT SUPPLIES
169 KENSINGTON HIGH STREET, LONDON W8 6SN
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TEKTRONIX 53 Oscllioscope with T & CA
plug-ins £295.

MAINS STABILISERS
SERVOMEX type AC2— 9 amps.
SERVOMEX type AC7—30 amps.

arriage £1-50

£20 ea.
£35 ea.

AMERICAN SWEEP GENERATOR type
452, Covers from 5 to 100 MHZ. Has built in
display and 101 DB Push Button RF Attenua-
tor in one DB steps, plus Calibrated Marker
Generator covering 5 to 100 MHZ continuous.
American Government Contract, so quality
Is high. Supptied for 240V 50 HZ operation with
plugs and leads. Slze 13¢ x 8; x 19in. Price
£70 each. Carriage £1-50.

AMERICAN SWEEP GENERATOR type
TRM 3 15 to 400 MHZ. £300.

AMERICAN POWER UNITS STANDARD
249V 50 HZ input 28V 40 AMP OUTPUT. Size
22 x 16 x 9in. Supplied In original transit
case £25.

AMERICAN AM GENERATOR type 497

4 to 400 MHZ. Supplied with leads, etc., for
240V 50 HZ operation

12" LONG
PERSISTANCE TUBES
Ideal for SSTV: educational purposes.
Type 12DP7A. Connections, voltages etc.
Brand New Boxed £7-50 each including

carriage and VAT,

SPECIAL 40 MHZ SCOPE SOLARTRON
€D1212 ONLY £50. Has to be a snag. There
is—no plug—in Y amps available.

TB-100 nanosecs per cm. to 5 secs. per cm. in
24 b ranges. 20 per cm.
with times 5 expansion. 5" flat faced tube.
Trace locator. 0-2 microsec. signal delay.
Built in calibrator. 1 KHZ square wave.
micro volts to 100 volts in 18 calibrated ranges,
Tube sensitivity 3 V/ICM MAIN FRAM Y AMP
boosts this to better than 200mV per cm. at
40 MHZ. 240V. 50 HZ input. Complete with
full manual including plug-in circuits. Come
and see one working or Carrlage £1-50.

*STILL at £42:50
Solartron CD 7118.2 Double Beam Oscil-
loscope DC—9 mcjs; 3 mv/cm; trigger
delay: crystal calibrator; 4" flat faced tube.
In good working condition. Carr. £1-50,

SOLARTRON CD 523 Single Beam Oscillo-
scope 3db at 10 MHZ; 1mV max sensitivity.
DC coupled down to 1 vol, 4in. flat faced
PDA tube. TB from 1 secs. per cm. to 011
microsecs. per cm. plus times 5 expansion

MARCONI TF 195M-9/40 KHZ Sine Wave
Generator 0/40 Voits output Metered. These
must go £7-25.

MARCONI TF 801B. AM SIGNAL GEN-
ERATOR. 12 to 470 MHZ. In good working
condltion £90.

MARCONI TF 938 (CT44). Absorption
Wattmeter 10mW to 6 Watts. input impedance
25 ohms to 20K ohms. Freq. response fiat
at 20KHZ. Calibrated in volts and dbs. Sin.
m rror backed moter £7-50 ea. P. & P. 75p.

MARCONI VVM TF1041A £22:50.

MARCON! TF 428C. Measures AC 100MV
to 150V 20HZ to 15 MHZ. Measures DC 40MV
to 300V. Complete with probe. Standard 240V
operation £12'58 each.

MARCONI TF9. Measures 20MV to 2V AC.
50 HZ to 100 MHZ. £10 each.

MARCONI VVM TF 1300. Measures AC
S0MV to 100V, 20 HZ to 300 MHZ, DC 100MV
to 300V. Ohms 50 to 5 Meg Ohm. In fine con-
dition £18 each.

SLOPED CASES size 9 x Tin. with 8in.
slope, 15in. long, In Hammer Grey. Brand New
boxed £3. Packing and postage 37p.

E.H.T. TRANSFORMERS, e.g. 5KV at
0.125 Amps and others. All 240 volts input.

BRAND NEW AMERICAN HIGH
VOLTAGE CAPACITORS. 0-15mfd
{| 120kV working. £20 each. Carriage at cost.

MODERN TELEPHONES type 708. Two tone
grey, £3-75 ea. Two-tone green £3-75 ea. Black
£2-75 ea. P. & P. 25p ea.

Ideal EXTENSION Telephones with standard
GPO type dial, bell and lead coding. £1-75 ea.
P. & P. 25p.

All telephones complete with bell and dlal.
POTENTIOMETERS

COLVERN 3 watt. Brand new, 25; 50k all
at 13p ea.

MORGANITE Special Brand new, 2'5; 10;
100; 250; 500K; 1 in. sealed, 17p ea.

BERCO 2} Watt. Brand new, 5; 10; 50; 250;
ohms; 1; 2'5; 10; 25; 50K at 15p ea.

STANDARD 2 meg. log pots. Current type
15p ea.

INSTRUMENT 3 in. Colvern 5 ohm 35p ea.:
50k and 100K 58p ea.

BOURNS TRIMPOT POTENTIOMETERS.
20; 50; 100; 200; 500 ohms; 1; 2; 2:5; 5; 10;
25K at 35p ea. ALL BRAND NEW.

RELIANCE P.C.B. mounting: 270; 470;
500 ohms: 10K at 35p ea. ALL BRAND NEW.

ALMA precislon resistors 200K: 400K; 497K:
1988K; 1 meg—0-1% 27p ea.; 3-25k, 5-6k, 13k-
0:1% 20p ea.

CAPACITORS. B'and New. 10,000mid
50V 60p ea. P & P 15p.

RELAYS
Varley VP4 Plastic covers 4 pole c/o. 15K—
33p ea.

CARPENTERS polarised Single pole clo
20 and 65 ohm coil as new 37p each. 14 ohm
coil 33p each. 45 ohm coll 33p each.

TRANSFORMERS. All standard inputs.
Gard/Parm/Part. 450-400-0-400-450. 180 MA,
2x6:3v. £3ea.

Neptune Serles, Multi 6-3 volits to give 48V at
3:5 amps etc. £3:58 Incl. P. & P.

Large quantity LT, HT, EHT transformers and
chokes.

Vast quant.ty of good quality components
—NO PASSING TRADE—so we offer
3 LBS. of ELECTRONIC GOODIES
for £1-5¢ post paid.

COLVERN TEN TURN POTS, ex eq. 100K

at 60p each. Complete with dial £§:50 each.
P. & P.15p.

£1 WORTH OF 'UFS’. Six Brand New capa-
citors ail between 15V and 100V. Total capaci-
tance not less than 7,000mfd. P. & P. 45p.

CAPACITOR PACK 50 Brand new compo-
nents only Sép. P. & P, 17p.

POTS
P. & P.

COMPONENT PACK consisting of 5 pots
various values, 250 resistors § and § watt
etc., many high stabs. All brand new. Fine
value at 50p per pack. P, & P. 27p.
DELIVERED TO YOUR DOOR 1 cwt. of
Electronic Scrap chassis, boards. etc. No
Rll'bbllh. FOR ONLY £358. N. ireland £2
extra.

P.C.B. PACK S & D. Quantity 2 sa. ft.—no
tiny pieces. 50p plus P. & P, 20p.

FIBRE GLASS as above £1 plus P, & P. 20p.

5 CRYSTALS 70 to 90kHz. Our choice, 25p.
P. & P. 15p.

TRIMMER PACK, 2 Twin 50/200 pt ceramlic;
2 Twin 10/60 pf ceramlic: 2 min strips with 4
preset 5/20 pf on each; 3 air spaced preset
301100 pf on ceramic base., ALL BRAND
NEW 25p the LOT. P. & P. 10p.

11(; different values. Brand new. 58p.
P

ROTARY SWITCH PACK—6 Brand New

switches (1 ceramic; 1-4 pole 2 way etc.),

S8p. P. & P. 20p.

FLAT FACED 4" Twin Beam Tube. Type

CV2193. (Cossor BID). Green Trace Brand New.

£4 each. P & P 37p.

C.R.T.'s 5" type CV1385/ACR13. Brand ncw

with spec. sheet. 63p es. P. & P. 35p.

TUBE type VCR138 £2 ea. P. & P. 37p. Numetal

shields 68p ea.

%ASES for CV1385 or VCR138 28p ea. P. & P.
p.

GRATICULES. 12 cm. by 14 cm. in High
Quality plastic. 15p each. P. & P. 5p.
PANEL mounting lamp holders. Red or green.

9p ea. Miniature. PANEL mounting lamp with
holders—10V 15MA Sp ea.

BECKMAN MODEL A. Ten turn po
complete with dial. 100k 3% Tol 0-265—
only £1-13 ea.

Also 450K 0-5% with dial £2:43 ea.

ELECTROSTATIC VOLTMETERS from
0-300 Volts to O-10KV. S.A.E. with your
requiremants.

FIBRE GLASS PRINTED CIRCUIT
BOARD. Brand new. Single sided up to 2"
wide x 15" ip per sq. In. Larger pleces 1p
per sq. in. Double sided. Any size 1p per sa. in.
Postage 10p per order.

INTEGRATED CIRCUIT test clip by AP Inc.
Gold Plsted clip-on. Brand New Individually
boxed. £1-88 ea. P. & P. 10p.

DECADE DIAL UP SWITCH—5 DIGIT.
Complete with escutcheon. Black with white
figures. Size 4in. long x 1in. high X 1tin.
deep. Ex-Plessey. £1-48 each. P. & P. 15p.

LIGHT EMITTING DIODES (Red) from
Hewlett-Packard, Brand New 38p ea.
Information 5p. Holdors 1.

SANGO 58 micro amp meter. 2{” diameter.

1E;l-hum'.l new radiation equip. £1:25 ea. P, & P.
P.

METERS. Emest Tumer. Model 402. 100

micro amps. BRAND NEW. Lousy scale—
hence £2-25 ea. P. & P. 25p.

VISCONOL EHT CAPACITORS

0-05mfd 2-5kv 58p ea. 0-0tmid Skv  48p ea.
005mfd Bkv 50p ea. 00tmfd 10kv  58p ea.
01 mfd 4kv 35p ea.

DUBILIER 0-imfd 5 KV; O-imfd 75 KV;
0-25mfd 7-5 KV: 0:5mfd 5 KV all at 50p ea.
P. & P. 15p. B
OTHER BLOCK PAPER CAPACITORS
AVAILABLE. S.A.E. with requirements.
PHOTOCELL equivalent OCP 71, 13p ea.
MULLARD OCP70 18p each.

CRYSTALS

COLOUR 4.43 MHz £1-25 ea.
P.&P. 10p.
Reduction for quantity.

TEKTRONIX 5458
0SCILLOSCOPES
From As New to well used

condition. Price from £275
{Main frame).

TEKTRONIX 502A
0SCILLOSCOPES

Brand New. Guaranteed.
P.O.A.

HEWLETT PACKARD
OSCILLOSCOPES

Type 175A. Dual 50MHz £276
each.

5 VOLT { AMP
LOGIC (1.C’s)
POWER SUPPLY
Standard Mains In-
put. £2-75 each.
P. & P. 25p.

MAKE YOUR SINGLE
INTO A DOUBLE WITH OUR NEW
LOW PRICED SOLID STATE SWITCH.
2 HZ to 8 MHZ. Hook up a 9 volt battery and
connect to your scope and have two traces
for ONLY £5-50. P. & P. 25p.

STILL AVAILABLE our 20 MHZ version at
£9-25. P. & P. 25p.

BEAM SCOPE

20HZ to 200KHZ
SINE AND SQUARE WAVE GENERATOR

In four ranges. Wien bridge oscillator thermistor stabilised. Separate
independent sine and square wave amplitude controls. 3V max sine,
6V max square outputs. Completely assembled P.C. Board, ready to use.
9 to 12V supply required. £7-85 each. P & P 25p. Sine Wave only

£6-85 each. P & P 25p.

TRANSISTOR INVERTER

12V to 1-6 KV 2MA. Size 14 x 24 x 4in. Multi tapped
secondary and output level control makes possible
large range of voltage and current output combinations
without modification. Very fiexible unit at £2-96 each.

P. & P. 25p.

NEW WIDE RANGE WOBBULATOR

5 MHZ to 150 MHZ (Useful harmonics up to 1-6 GMZ) up to 156 MHZ sweep width.
Only 3 controls, preset RF level, sweep width and frequency. Ideal for 10:7 or TV
IF alignment, filters, receivers. Can be used with any general purpose scope. Full
instructions supplied. Connect 6:3V AC and use within minutes of receiving.

All this for only £6-76. P. & P. 25p.

FENEHILTMEAD |

Unless stated—please add £1-50 carriage to all units.

VALUE ADDED TAX not included in prices—please add 10%
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order

Open 9 am to 6.30 pm any day (later by arrangement.)

7/9 ARTHUR ROAD, READING, BERKS. (rear Tech. College, Kings Road) Tel.: Reading 582605/65916
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R.S.T. VALVE MAIL ORDER CO. Plckvest il 5% Wolfld uat,
Teol: 01-677 2424
sde B * Lendon, SWIG 2BS Tolex: 948708
VALVES ECP82 040 | EF98 0-76 | EZ80 @28 | OA2 049 | PD500 1-30 | PY82 -85 | UCHA3 0-75 | 384 -40 | SBW7 0-90 | 6V6GT 0-50
ECHS35 1-25 | EF183 0-30 | Zs1 029 | OB2 0-40 | PEN4SDD PY83 0-38 | UCHS1 0-48 | 3V4 -70 | 6C4 -85 | 6X4¢ 040
AZ51 055 | DY802 0-37 | ECH42 1-00 | EF184 035 | pggq g.49 | OZ4 045 076 | PY500 1-00 | UCL32 0-35 | 5R4GY 0-80 | 6CD6G 1-30 | 6X5GT 0-45
060 ECHS1 0-30 | EH90 085 | oo o o0 | POS6  0-80 | PFL3000-65 | PYB01 0-50 | UCLs3 070 | 5U«G 040 [6CHe 1-40 |7B& 078
CBLS1 1-08 0-38 | ECHSS 045 | EL33 178 PCss 000 | PL36 0-63 | 8P4l 300 | UF41 0-75 [5V4G 0-50 |4E5 100 |7B7 o070
1-50 | EAP42 0-75 | ECH84 0-45 | EL34 0-60 | GZ30 045 | PCoo0 048 | PL38 1-25 | 8P61 075 | UFs9 o0-40 | 5Y3GT 045 |6F23 106|7C5 130
CYS1 050 | EAF8010-50 | ECL80 0-85 | EL37 250 | GZ32 0-80 | POCS4 0-40 | PL81 0-50 | T41 100 | UL41 085 [ 524G 045 | 635G 046 | 7C8 75
DAF91 0-30 | EBCS3 100 | ECL82 035 | EL41 090 | gzsa o0-65 | POCSY 050 | PL83 0-45 | U256 085 0-43 | 6/30L2 0-90 | 6J5GT 045 |7H7 070
DAF96 0-50 [ EBC41 075 | ECL36 040 | EL42 090 | poo” g9 | PCC1800-60 | PL83 045 | U6 085 | UY4l 048 |GALS 0-25 | 6J7GT 045 787 335
DCC90 1-35 | EBCS1 0-33 | ECLLS0O EL84 028 % PCFB0 040 | L34 040 | U191 075 | UYS5 0-40 | 6AQ6 045 | 6K6GT 0-75 | 7Y¢ 078
DF9l 0-30 | EBF80 9-40 3 EL9l 0-30 070 | ECF86 000 | pys5o0 .80 | U404 0-70 | VP4B 1-26 | 6AB7 0-85 | 6E7GT 035 | 13AC6 079
DF9é 0-50 | EBFS3 0-40 | EF37A 1-20 | ELS5 0-40 PCPB010-80 | "0 o o0 | UB01 080 | VR75/30 GATG 0-45 | GKSGT 0-50 | 12AD6 0-65
DKS91 0-45 | EBFS9 0-32 1-20 | EL360 1.25 | HN309 1-50 | PCF3020-50 TABCS0 0- AU6 0-30 | 6P25  1-75 | 12AEG 068
DK92 0-70 | EBLS1 160 0-85 | ELL8S0 1-25 | KT61 1-75 | PCP8050-90 | PL508 0-90 -40 | VR105/30 6AVG 0-45 | 6Q7GT 0-50 | 12AT6 0-40
DEK96 060 | ECC40 199 | EF52 185 | EM80 045 | KT66 2:50 -76 | PL509 1-58 | UAP42 0-78 0-40 | 6BA6 0-28 | 68G7M 0-45 | 12AT7 0-40
DLea 0-40 | ECCEl 040 | EFs0 0-35 | EMSI 0-80 | KT8l (7C5) | PUF8080-90 | PL801 100 | prpcyq g.pg | VR160/30 | 6BE6 0-85 | 6877GT0-38 | 12aU6 045
DLe4 0-48 | EOCS2 0-33 | EFa5 0-35 -36 130 [ PCL83 036 | PL802 0-98 | ycran 975 040 | 6BHG 0-78 | 68L7GT048 | 12AT7 0-33
ECCS3 033 | EFS6 030 | EYSl 040 | KT88 290 | PCL83 068 | PY32 0831 o0 0| Y63 180 | 6BJG 056 | 88N7GT 12AX7 0-33
DL96  0-55 | Eocss 040 | EFSp 028 | EYS6 0-40 | KTW611-00 | PCLS4 0-45 | PY3S 0-63 1R5  0-45 [ 6BQ7A 0-35 -48 | 12BA6 0-45
DM70 0-00 | EOCSS 0-40 | EFS1 0-37 | EZ40 075 | KTW621-00 -60 | PY81/800 UBF89 0-40 185  0-30 [ 6BR7 1-00 | 6U4GT 0-75 | 12BES 0-80
DY86/70-38 | ECPs0 0-35 | EF92  0-50 | KZ41 0-76 | N78 275 | PCL86 045 0-50 | Tocss 045 | 1T4 .30 | 6BW6 0-90 | 6USG  0-75 | 19BH7 0-50
TRANSISTORS 2N3709 0-10 | AF116 0-25 | BF185 0-13 | CRE3-40 GJTM 0-50 | NKT128 NET403 OAS5 00710026 040 |OC71 015 E
2N3710 0-11 | AF117 0-20 | BF196 016 -85 | KS100A0-20 0-45 070 | 0A200 008 [ 0C28 070 | OC72 028 .
1N31 017 | 2N708 018 3711 011 | AF130 0-33 | RF197 0-16 | C810B 38-50 | MATI01 NEKT211 NET404 0A202 0-10 [ 0OC29 0-65 | OCIS 050 -40
N33 0-35 | 2N1302 0-18 | 3N3810 035 | AFZ12 1-50 | BPS61 0-25 | CV102 0-28 0- 2 -0 | 0A210 0-20 | OC30 0-40 | OC74 0-30 -66
IN4001 0-08 | 2N1303 0-18 | 3N4286 0-15 07 0-12 | BF898 0-25 | CV103 0-18 | MATI120 NEKT213 NET7130-30 | 0A911 0-35 | 0C35 0-85 | OC75  0-30 -80
IN4002 0-07 1 -2 | 2N4289 015 | BC108 0-18 | BFY50 0-80 | Cv2s3 1-00 0-20 025 | 0OA5  0-00 | 0AZ2020-45 | 0C36 085 |0C76 030 -0
1N4003 0-08 | 2N1305 0-22 | AC126 0-28 | BC10o 0-12 | BFY51 0-80 | CV2154 200 | MATI1 NKT2140-24 | 0A6 018 | 0AZ210040 [ OC41 085 | 0C77 036 -28
IN4004 0-08 -28 | AC127 025 | BC115 0-20 | BFY53 0-20 | CV2155 2:00 0-25 | NKT216 OA7 020 | 0AZ2110-40 | OC42 0-40 | OC78 o025 -30
IN4006 0-12 028 | AC128 0-20 | BC116 0-20 | BTY79, CV7108 3-80 | MIES700-68 040 | OA9  0-20 | 0AZ2420-15 | 0C43 070 | OC78D 0-85 -58
18111 025 | aN2147 078 | AC176 0-25 | BC117 0-21| 100R 0-75 | CV7109 3-50 | MJE5200-65 | NKT217 OA10 0-40 | OAZ2440 0C44 018 |oCs 030 -80
18131 018 | 2N2218 0-23 | AC187 0-20{ BC168 0-14 | BY100 0-15 | DD00O 0-15 | MIE2955 045 | 0A47 0-08 | 0AZ2460-18 | OC44M 017 |OCB1 0-28 -90
18133 918 | 3N2444 199 | AC188 0-20 { BCY34 0-45 | BY126 0-14 | DD006 0-25 110 | NET218 0A70 0410 |0C16 1 0C45  0-18 | oca1D 0-28 -55 -
220 0-63 | 3N2646 0-50 [ ACY17 0-35 | BD121 1-00 | BY127 015 | GET1020-50 | MJIE3055 113 | OA71 0-20 | OC16T 1-00 | OCA5M 0-18 | OCSIM 0-28 | OC204 0-65 | ZTX1080-10
2G301 0-40 | 2N2926 010 | AD140 0-50 | BD123 1-00 GET1030-40 0-75 | NET301 0A78 010 (0C18 050 | 0C46 027 | OCS1DM 0C205 1-00 | Zrx3000-14
302 0-40 | 2N3703 0-11 | AD149 050 | BF116 0-82 | Serles 0-10 | GET1160-85 | MPF103 -85 | OA81 0-10 | 0C20 2-00 | OC57 098 D18 | 0C206 1-10 3040
2Ne9é 0-15 | 2N3703 0-12 | AD161 0-39 | BF173 ¢-28 | CRs1/06 GRTS8750-40 0-40 | NET304 OAS5 0-15 (0C23 1-00 | OCS8 0-60 | OCS1Z 0-45 | 0C307 1-00 | ZTX5000-156
aN697 0-15 | 3N3704 014 | AD162 0-39 | BF180 0-35 0-30 | GEX66 1-286 | MPF1030-38 76 | OA86 0-15 (0C23 125 | OCS9 060 |OC83 0-28 | OCP70 0-50 | ZTX6030-18
aN708 0-10 | 2N3705 016 | AF114 0-26 | BF181 0-35 | CR81-40 GEX5641 MPF104 NKT401 OA90 007 (0C34 110 | 0C66 0-60 | OC82D 025 | OCP71 1-00 | ZTX5310-28
aN706A018 | aN3707 018 | AF115 0-25 | BF1o4 0-13 0-45 078 0-36 076 |0A91 007 | 0C26  0-40! OC70 0-18 | OC83 0-85 | ORP13 0-55
523 12E1 815 5726/ 6923 Ccvas OV404 V3326 CV4043 E180F GXU3 ME1408 B108/45
'“d“.‘tri“ Valves 524G 12E14 28 6939 qQvsl CV415 Qv2361 CVA044 E18100 axus ME1404 85150;15
1BSGT 3B28 13D1 8398 5797/ CV45 Cv4le CV4046 E182C0 GXU4 ME1500 QB150/30
1B24 3B29 6AF4A 13E1 B w | 7108 Cv53 ov4l7 V2516 4048 E186F GXUs0 ME1501 Q8
1B36A 3029 6AKS 28D7 860 5749 7203 ovis V428 Cvas1s CV4053 E18800 QB150/40
1B63A 30323 6AMS 2901 866 5750 7360 oV CV434 CV2520 CV4086 EBAGO KT66 0A2 QB150/45
1N21 3C24/24G | 6AM6 83KU 8664 5751 7586 Cvss CV447 CV2522 CV4059 EA52 KT67 043 Q8150/80
1N31B 6ANS cv118 CV449 Ccvarz1 EA76 KT88 Q81200
1N23B 30X100A5 | 6ANS 8013 av121 CV466 Ccv2901 CV4063 ECC35 0A4G QB1%02
1N33CR SE29 6ARD 80264 CV469 CV3523 CV4063 ECF804 MB079 Q81308
1X32A 8J/121E GAB6 CV3929 CV4064 EF50 M8080 0B2 Q81305
1X2B 8J/160E 6AT4GTA 2001 V181 CV491 Qqv3986 CV4079 EF54 M8081 OBS QUS?
3J/170E 6AUBGT 9002 CV133 CV492 CV3988 V4501 EF5S M8082 oD3 QV0s-12
2A3 . 3Q/150E | eAUe 2003 Qviss CV493 CV3991 CV4503 EPSO4 M8083 0G3 QV04-7
2A815 3Q/1%E | 6AVSGTA 9004 CV135 cv717 3 CV4508 EFP60 M8091 QV05-25
20264 4 6AWSA 6AQSW | 9005 CV136 CV808 CV4001 CV4504 ELSL MB096 0Z4A QV06-20
2034 8v/340B | sAXBGT 9006 CV137 Qav1072 CV4003 CV4507 EN30 M8097 QYB-125A
20394 3v/30A | eBeG Cv138 CV1076 CV4003 ENS1 M 0T15 QY4-350A
3V/390B | @ 139014 av140 CV1093 CV4004 QVB060 EN32 M8100 QY A
2D31 6BK4 Cov1219 CV4005 CV6004 ENS1 M8136 qQ
2D31W 4-135A SBK74 A1834 V160 CV4006 CV8008 ESU74 MB8137 QA2403 R10
2E26 4-350A 6BL7GTA A2087 Qov178 QOV1475 CV4007 CV6045 ESU76 M8140 QA2404 R17
2731 4-4004 6BN6 A2134 Qav18s7 CV1476 Qv DASO E8U77 M8141 qQ B13
2733 4B33 6BR7 A2293 Cv188 Q1477 CV4009 DALl FOOKT M8142 QA2407 s11E12
2750 4C35 6BB7 432436 CV1%0 CV1478 CV4010 DAL Feo MB144 QB3/300 8180
2354 40X350B | eBX7GT A2521 V320 OV1794 V401l D100 ng‘l’ M8149 QB3-5-760 | gi30p
2J56A. 4E27 B! A2900 Cvasl Q1480 V4012 DET22 4 M8157 QB4-1100 | g
2K35 4350 60B6 ACT6 CV273 OV1481 OV4013 e u8161 P4l BTV380/80
2K26 4352 6CH6 ACT® CV1482 V4014 EGSL Fxaay 162 8T
2K38 4J53A Qv1787 CV4015 E800C Fxag7 M8163 QQV03-6 | graa
2K45 4353 60W4 B1C 1E CV387 CV4016 E80FO M8167 QQV0s-10
2X24 4X1504 6DK6 60970 BB90O V3156 Qov183s CV4017 E80F G1/371K | MB179 QQvV03-20 | TDOS-10
4X150D 6DQ6B B8156 Cv3ze V1836 V4018 ESOL G120/1B | M8190 QQV03-20 | TTis
3A/107A 4X3260B 6EAS BT6 Qv3s7 CV1994 4019 E80T G150/3B | M8196 QQV03-20A 1
3A/108A 6F33 BT35 OV342 CV2000 CV4020 E8100 G180/2M | M8204 QQV04-15 | TTRIIME
3A/108B 5B/251M | 6H6(metal) BT4 CV345 V2181 QV4032 RE81L G240/2D 89 QV06-40 | T
3A/108B 5B/352M | 6K7GT BT79 CV3a54é V2154 CV4023 E8200 G400/1K | M8314 QQV06-404 | 1.\
BTS3 CV359 CV3156 CV4024 E83C0 GN4 M8223 QB70/20
CV2160 V4025 83F M8324 Q875/30 19
c10 QovsTl CV317¢ CvV. E8800 GTR120W | M82a5 QB75/40 osv
C1K ovs72 V4033 GTR150MS | MB233 QB75/60 VvI86s1
CAA322 V378 V2237 V4035 L M8287 QB83/8
ovs CV391 V2338 COV4038 E91H aU20/21 | M Q893/10 Z300T
Va5 ov3gs CV2353 CV4039 E9200 ME1400 | Qmes/io Z759
[usT] ov3g? CV2389 CV4040 E1800C GXU1 ME1401 Q8105/45 | Z803U
045 T8 .. .. 046 7407 .. 051 74157 .. 109
om | sl 5 o | ran L oss | iam 1 1
0-85 7483 .0 .1 180 74118 140 7075 Lo1e LOW PROFILE
g-g 7484 .. .. 1-3 ;g%: .. %u ;g;g . ;g SOCKETS
. 7486 .. .. 1 .. 08 . - g
: 2| e o opn | mm o Dot | am oogm | BRDEW
- 4 e 1N 4123 .. - .2
.. 90 4m .. .. ¢ 744 .. 100 74198 .. 280 Stockists of English
a0 os)g ;:a 0o 00 ooz: ;g:: oo é: ;ﬁ: . %ﬁ Electric, Ferranti,
. 038 | 746 . I o8 | 7am ] 115 | 7aes .. 188 :..?b,:'"::’r Sa-
00 0-44 7498 .. .. 108 74154 .. 230 097 .. 188 ot
. on .. 043 497 .. .. 4R 74155 .. 116 74198 .. 316
Ta33 .. .. 043 .. .. 08 74100 .. 216 74156 .. 116 74199 288
FROM tST APRIL ALL ORDERS SUBJECT TO V.A.T. AT APPLICABLE RATE. THIS MUST BE ADDED TO TOTAL ORDER PRICE INCLUDING POSTAGE. L
Terms of Business: Mon. to Open to caliers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage 5p. for one : ip ench ..
Express poo?c: 3p for one transistor, and Ip for each additional. Over 10 post free. All orders over £5 post free. Valves tested and released to A.R.B.
specification if required. (Full valve availability list on request, S.A.E.) Prices correct when going to press.

THINKING OF BUYING
Sulivan) Taylot-

(D (meceer] 2

THEN CONTACT THE APPOINTED U.K. DISTRIBUTORS :—

REPAIR AND

RECALIBRATION
SERVICE AVAILABLE =
ON AVO MULTIMETERS s GATWICK HOUSE, HORLEY, SURREY, ENGLAND

FARNELL INSTRUMENTS LIMITED. SANDBECK WAY, WETHERBY, YORKSHIRE Tel: Horley (02934) 5353 -
LS22 4DH TEL: 0937 3541 TELEX 557294 LONDON OFFICE TEL: 01-802 5359 Telex: 87116 (Aerocon Horley) - Cables: Aerocon Telex Horley

WW—103 FOR FURTHER DETAILS WW—104 FOR FURTHER DETAILS
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Marshall

A.Marshall & Son{London) Limited
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161
& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

80137 015 ¢ BF199 018
Popular o e
- 031 019 5
Semiconductors | s Sx|mu 2| Rt
IN456 075 WaNason 21 | BC143 o2 | Br2a bergll Liquid Crystal Type AN 4131 cpmplete
mg% ?;2 ;xggg; 032 ggm Prﬂ ggg gig with data. From stock now. Price £13-00
- 024 ;
mg? g,ﬁ IN3304 021 55'“; 13 SZ“ ferlll complete witnholder. Ideal for battery
58 | 2N3905 024 14 812 54 016 z i
Lo S| ou | A8 o1z | Broet 08 operated Quartz clock using two of the
gmégg 420 | 2N4036 063 gg:g«r 018 ggg; '?.‘5“ latest CMOS ICs from Solid State
015 | 284037 042 014 9 At . -
%NSSQ 015 | SNa0o8 16 | BCiER 013 | 81250 055 S;:u;ntmc. 15v battery operated, minimum
025 59 008 59 014 | BFS21A - of discrete components require:
2N639 0-29 | 2N4060 011 | BCI6O 0-37 | BFS28 0 S v 2 . v, ?
2N706 0-16 | 284061 011 | BCIBIB 013 | BFS6! end'SAE for details.
2N706A 018 | 2N4062 011 | 8C1688 013 | BFSS8
2N708 D14 | 2N8126 020 | BCIGEC 011 | BFX29
2N709 038 | 2N4289 013 | BCiess 013 | BFX30
N 0-30 | 2N4919 0-84 | BC16IC 0-13 | BFX44
gm;:gA 021 gmszo 099 gg} ;? gn ggsa Seven Segment Read Out
049 | 2N4921 073 13 68 e ;
o bwnenow R S DL70 Linoan | £2.35
-55 { 2N49 -83 012 | BFXBS D itro 3
2N314 022 | 2N5172 012 | BCIB2L 012 | 8FX87 : L707 Litromix  £2-35
2N916 D41 | 2N5174 022 | BC183 0.09 | BFX88 All data in owr new catalogue price 20p
N918 0-47 | 2N5175 326 | BCI83L 009 | BFX8Y
2N929 030 | 2NS176 032 | BC1B4 011 | BB ) ]
281302 819 | 2N5190 0-92 | BC184L 011 | BFY1S Printed Circuit Marker Pen
2N1303 019 | 25191 095 | BCIBG 025 | BFY20 s0 | P . <
%:}33‘; 024 %"5'91 128 8@}33 027 | BFY29 - ALO 33PC-complete with instructions
024 | 245185 146 012 | BFYSO i 1
N 1308 B (el veo | Bczoe Redl| i No masking! No mess! Red or blue
2N1307 022 | 2N5457 049 | BC212K 010 | BFY52 Price 87p
2N1308 025 | 2N5458 045 | BC212L 016 | BFYS3
2N1309 036 | 2N5459 D49 | BC214L 021 | BFYS0
1671 144 | 40361 048 | BC237 009 | BRY39
;mg;rs }<54 40362 050 gggg 009 | BUIO4
1 72 { 40363 061 008 | BU10S -
NENC 432 | 40389 046 | BC251 020 | C106A 400mW Zeners 3-3v 1o 43v
N7 045 | 40394 056 | BC252 013 | C1068 New low price 11p each £8-20fcr 100
2N1907 550 | 40395 065 | BC253 023 | C106D
%:% 050 | 40406 044 gggg g oog C1086E B
070 | 40407 033 CA3020A . Alarge select f hea
2N2148 094 | 40408 050 | BC259 013 | CA3045 : rge C 19RQ tsmks fogalilvpes
g:g}au 823 40409 952 55%2; 3}0 cc:gm . of transistos from Redpoint, in stock now.
92 -40 | 40410 062 -18 089E 1 G-
N21924 040 | 40811 225 | BC263 023 | ca3oson X TOS5-6p T218-7p
masia S| 23S O | ivama SUT=Oh T usgilieRE L0
61 | 40430 -85 : A y
%ﬂ%‘” 853 40583 0.2;3 Sﬁ%g% gzg tm;ugx 4 4W1-4"x 4" undrilled £0-80
194A -30 | 40601 067 .54 D20 : L P :
2N2218A 060 | 40602 046 | BC307 010 | LM709T099 2W1-2"x " undrilled £0-45
2N2219 045 | 40603 053 | BCI07A 010 801
N22183A 060 | 40504 056 | BC308 009 1401
2N2220 045 | 40838 1-10 | BC308A 012 | LM723C -
2N2221 041 43263 ‘\}»m %ggﬂ g-tllg LM7417099 - Resistors Tantalum Bead
22214 4087 70 - 80IL
a2 040 | ACI07 025 | 8C300 010 140iL f’owerw ;‘?' Caps
28 0:50 | AC113 01 B 010 | LM747 E Ve %% Ti
2N2368 031 | ac11? 020 | BC2 021 | (M748501L 7 &; ¥qlue hrice
e R 4 1 R Y 3 sl S s
2369 -41 | AC127 -2 19 | MC1303p : o
2N2646 077 | AC128 025 | BC338 619 | MC1310 - 22/35v 14p
22647 112 | AC151V 014 | BCY30 043 | MC1458CPT O . 2t 47/35v 14p
2N2904 055 | ACIEV t17 | BOY3Y 052 | MJ480 0 5
IN2904A 070 | ACI53 025 | BCY32 115 | MIag) 1u/35v 14p
282905 048 | ACISIK 025 | BCY33 034 | mMJ490 - ‘ 5 2.2/35v 14p
2N29054 050 | ACI54 020 | BCY3a 037 | Mia91 :
2N2906 031 | ACI76 018 | BCY38 053 | MJE340 . 4-7/35v 18p
2N2906A 037 | ACI76K 025 | BCY39 105 | MJE2955 1 13
2N2907 040 | ACIBTK 023 | BCYAD 087 | MJE30SS ! p
2N2907A 045 | ACI88K 034 | BCY42 015 | MPBI11
2N2924 o014 | ACYIB 024 | BCY58 021 | MPB1T2
2N2925 017 | ACY19 027 | BCYS9 022 | MP8113
2N2926 ACY20 022 | BCY?0 017 | MPF102
Green 012 | ACY21 026 | BCYT1 022 | MPSAD5 Coppe
Yellow 011 | ACY28 020 | BCY72 013 | MPSA0G 15 -1
Orange 011 | ACY30 042 | BCYS? 354 | MPSA5S -
2N305 032 | A0142 050 | BCY88 242 | MPSA56 - 2:5x3% 28
2N3054 060 | AD143 0-45 | BCY8S 097 | NESSSV - 2
an0es 075 | Agiady 085 | 8011 075 | NEsGo . 5x5 30
26 | Ae150 063 75 | NESB1 3
2N3391 023 | ADI6I 80121 075 | NE565A L NRE 20
;mgggy\ 023 | ADI62 045 gg:ﬁ 03 | ocas 3% x5 34
13 | AD16) oc28 P
2N3393 013 Amsz} 1105 | 80131 040 | 0035 - 2% x17 8g
2N3384 013 | AF109R 040 | BD132 050 | 0c42 3% x17 76 69
2N3402 018 | AF115 024 | BD135 043 | DC45 .
2N3403 019 | AF11B 0-25 { BD136 048 | oo trade or retai supplied
2N3440 059 | AF117 020 | BD137 055 | 0¢72
ma, om A om\mg GR|
024 0ce3 :
T IR A
- 6 019 H $C350 4 u i Y
2N3416 015 1 AF127 020 | BF1t5 0-25 | SC360 + et VY Ser!es12lzp
;xgg;g 02t AF139 839 gﬂg 023 | sta00 189 E298ED Series 10p
15 | AF170 025 | BF1 SC410 132 i
NIBA 015 | AFIT2 025 | BF119 058 | Scasn kBl Neg temp Coef VAI000 Series 20p
;mggi? o-¥7 AF178 055 g;:g 3%? 5460 1-96 R53 £1-2)
817 | AF178 065 | S£500 260 - ;
2N3702 o1 | arso 050 | BF125 025 l 36510 738 Full detaiis of ranges in our cataloguz 20p
2N3703 012 | AF186 040 | BF152 020 | SL414A 180
2N3704 014 | aF200 035 | BF153 021 | 5623 459 3
3708 01z A;§39 o5t | Brind 016 | TAAZ63 Il Equivaleats Books
-09 | AF240 072 TAA3S50 210
3707 013 | AF279 054 | 8F159 027 | TaAB21 gl Transistors 90p
2N3708 070 | AF280 054 | BF160 023 | TAAB61B 132 IC’s 7Op
2N3709 011 [ AL102 0-75 | BFI61 0-42 | TAD100 150
2N3710 912 | aLio3 070 | BFIE3 032 | Filter 070
2371 o011 | BC107 016 | BF166 032 | TRA271 064
gug”g l‘}gg gg}oa 015 g;:% ?r;; rgAwe 225 ‘1 -15 . Face Cutter 46p
: 09 019 TBABOD 150 : .
5333{’; },33 SE}}?, o3 gmg 8§§ 184810 150 Pins ggpc 24 24  Insertion Toots 64p
50 015 35 | TIL209 035 2 c
2N3716 180 | 8C116 15 | BF179 0-43 § TIP29A 049 s ke
M3 220 | BC116A 018 | BF180 035 | TIP30A 058
%xg;;g ;gg 8117 021 g;lg; 3433 n:au\ 062 VAT
! C11 Tl - ; ’
2w 315 EEHS el e 040 L (Bl Please include 10% Vat with all orders
- 1 023 TIP34A 151 iv
N1 )it 823 | Briss | Mt ol Prices quoted are alt exclusive of Vat
gxg;gi ‘zlsg gg}gg 020 gngg g:g TIP36A 370 Post and Package
1 030 TIP41A 079 s
nza1g 037 | 134 ot | BF1% 815 | Tipaz '3l 13p postage and package charges
2N3821 938 | BC135 131 9 5, TIP2955 643
s o] ol Brise 018 Ihrie soce e Prices correct at July 1974

a7l

Everything you need is in our
New Catalogue

available now price 20pence

(100 pages of prices and data)

Callin and see us §-5.30 Mon-Fri
@-5.00 Sat

Trade and export enquiries welcome

| Integrated Circuits

Each month we will show a different range of i.c.’s
which are kept in stock.

TTL (SN 7400 Series)
Type Price | Type Price | Type Price | Type Price
£ £ £ £

SN7400  20p | SN7437  35p | SN7483  £1°20 | SN74154 £1:66
SN740t 20p | SN7438  35p | SN7484  95p | SN74155 £155
SN7401AN 38p | SN7440  20p | SN7485 £1:58 | SN74157 £1-09
SN7402  20p | SN744d 85p | §N7486  45p | SN74160 £1:58
SN7403  20p | SN7442  85p | SN7490  65p | SN74161 £1-58
SN7404  24p | SN7445 £1:59 | SN7491  £1.10 | SN74162 £1-58
SN7405  24p | SN7446 £2 | §N9792  75p | SNT4164 £2:01
SN7406  45p | SN7447 £1-30 | SN7493  65p | SN74165 £2:01
SN7407  45p | SN7448  £1-50 [ SN7494  85p | SN74167 £4-10
SN7408  25p | SN7450  20p | SN7495  80p | SN74174 £1-80
SN7409  33p | SN7451 20p | SN7496  £1-00 | SN74175 £1-29
SN7410  20p | SN7453  20p | SN74100 £216 | SN74176 £174
SN7411 25p | SN7454  20p | SN74107 '3 q

SN7412  28p | SN7460  20p | SN74118 £1:00 | SN74181 £518
SN7413  50p | SN7470  30p | SN74119 £1:92 | SN74190 £1:95
3N7416  45p | SQ7472  38p | SN74121  57p | SNT4191 £1-95
SN7417 30p | SN7473  44p | SN74122  80p | SN74192 £2:05
SN7420 20p N7474 48p | SN74123 72p | SN74193 £2:30
SN7423  37p | SN7475  59p | SN74141 £1:00 | gN74196 £1°58
SN7425  37p | SN7476  45p | SN74145 £1-44 e

SN7427  45p | SN7480  75p | SN74150 £1-44 SN74197 58
SN7430 20p | SN7481  £1-25 | SN74151 £1-10 | SN74198 £316
SN7432  45p | SN7482  87p | SN74153 £1:09 | SN74199 £2:38

Diodes & Rectifiers

PV 50 100 800 1000
1-5 0-08 009 0-10 011 012 0-15 0-20
3 0-15 0-17 0-20 0-22 0-25 0-27 0-20
10 — 035 0-30 0-47 0-56 — —
35 0-84 992 118 215 2:52 3-65 4-20

CATHODE STUD CNLY
IN3766 (35 amp 800 pv) £3-65 {N3768 (35 amp 1000 pv)£4-20
BA141 017

IN34A 010 BY237 0124 | OAT9 0-07
IN914 0-07 | BA142 017 ByZio 0-35 | OA81 0-08
IN916 007 | BA144 0-12 Byzn 032 | OAB8S 0-10
AA119 007 | BA145 017 BYZ12 0-30 | OA90 0-07
AA129 015 | BA154 0-12 A9 010 | OA91 0-07
BA100 015 | BY100 0-15 OA10 0-2) | OASS 0-07
BA102 0:25 | BY126 0-15 QA47 0-074 | OA200 0-07
BA110 0-25 | BY127 0174 | OAT0 0-074 | OA202 010
BA115 0-07 | BY140 1-00 OA73 010 | OA210 0274

Bridge Rectifiers

Plastic Metal—Professional quality
1A 2A 4A 6A 5 15 25 50A
50 0-24 0-32 0-6¢ 0-62 222 2:64 336 1230
100 0-36 037 07 975 2-24 300 360 12:36
200 030 ()] 0-75 080 2-82 378 432 14:40
400 0-36 045 085 110 372 4-20 540 1638
600 040 052 0-9% 125

AB Potentiometers-carbon

Rotary type 45

Singles (Log and linear) 1% pence

Single switched (Log and Jinear) 21 pence
Doubies (Log and linear) 38 pence

Stider type 58

Singles (Log and linear) 3% pence
Doubles (Log and linear) 40 pence
Presets (Please specify vertical or horlzontal)
01 watt 6 pence

0-2 walt 6 pence

0-3 watt 7§ pence

Kellner Construction Kits

We are the sole distributors in U.K.
E83 3 watt Mono Transistor Amplifier Kit . £4:08
E815 15 watt Hi-Fi Transistor Amplifier Kit (two for stereo)

with Tone Control and Pre-Amp £13°20
E830 30 wall Mono Hi-Fi Power Amplifier £9-20
E850 50 wall Mono Hi-Fl Fower Amplifier 5 £4-53
€v5 Distortion Compensator Pre-Amplifier . £4-00
AV7 Aerial Amphfier. LW, SW. MW, VHF, T/v Channels

2-12 5 £2:04
UR870 FM Transmitter Kit. 65SmHz-145mHz. A GPO Licence

is required 7 £2:79
MUET Short Wave and VHF Receiver Kit. Companion to

UHB70 25mHz-150mHz £3-22
UHB70 25mHz-150mHz o a £322
EW18 Electronic Dice Ki a £6-53
EW?20 Electronic Dice with Sensor Button 5 3 £779
ST800 Strobe Light Kit. 120W/S a £7-86
LO1000 Psychedelic Light Control, single channet .. £7-00
LO350 Psychedelic Light Control, three channel £13-50
NT15 Power Supply—4 to 30V, 1-5W . £7-46
NT85 Professional Stabilized Power Supply. 5 to 70V, 2A £12:53
D800 800W Light Dimmer Speed Control . . £298
WT7? Aircraft Communication Tuner. 110-130mHz. Built and

aligned B - . . £1546
WT9 Transmitter VFO for 2 meters (14mHz-140mHz). Built

and aligned a a 5 £15-46

Al prices plus 10% VAT and plus 15p post and packing.
Al kits with easy to follow instructions and covered by a full
guarantee.

Full range of Carbon and Wirewound resistors
available.

P'xst and Packing 13p per order. Europe 25p. Commonwealth (Air) 65p.
(Min.}
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II%EKVk LARGEST RANGE OF BRANDED AND GUARANTEED )

(Quantity Discounts 10% 12+, 15%25+, 20%100+)
{Any one type except where quantity discounts shew) Min. Order £1.00 plesse, Post10p. )

INTEGRATED CIRCUITS

VERY IMPORTANT. ONLY branded |.C's are to the FULL manufacturers specifi-
cations. ALL others are not. Henry's sell on/y branded integrated Circuits . . . From
TEXAS ... LT.T.... FAIRCHILD . IGNETICS. So why buy nlhmutlvu or

under spec. devices when you can purchue the genuine article from us—ex stock .
need we say more!

G o

Type 1/1112/2030/99 | Type 1/1112/2930/99 | Type 111 12/29 30199
£p £p £p £Ep £Ep £p £p £p £p

SN7400N  0-28 9-18 9-16 | SN7448N ‘50 1°27 113 | SNZ414IN  1:00 990 0-90
SN7401N  9:20 016 018 | SN7450N 28 916 016 | SN74T42N 288 2-88 252
SNT401AN 9:38 0-38 0-33 | SN745IN 20 018 74145 144 1-44 126
SN7402N 920 0-18 9-16 | SN7453N -20 916 SN74147TN  2:30 2:30 183
SN7403N  0:20 016 016 | SN7454N -2 016 SN7#1 201 201 183
SNT40SAN 938 038 0-33 T400N -26 916 SN74150N 2:30 230 209
SN7404N -24 921 0-16 | SN7470N -33 0-30 027 | SN7415IN  1-15 1-15 1-00
7405N -28 016 016 | SN7472N -38 0-38 0-34 | SN74153N  1-00 100 085
SN7405AN 0:44 044 0-38 | SN7473 -44 041 0-37 | SN74154N  2:30 230 201
T408N -40 0-38 0-35 | SN7474N 48 940 0-42 SN74155N  1-15 1-15 1-00
SNT407N -40 0-38 0-35 | SN7475N -59 9-55 9-51 SN74156N 100 109 1-00
7408N 28 0-22 0-19 | SN7476N 45 9-36 0-32 | SNT4ISTN 1-08 1-00 0-95
T400N -33 9-33 028 T480N 90 0-70 050 | SNT4150N 244 244 214
N7409AN 044 0-44 0-38 | SNT48IN ‘25 1-10 0-05 | SN74180N 1-50 158 138
T410N -20 016 016 | SN7482N 037 090 072 N74161N  1-58 1-38 1-38
N7411N -25 9-23 0-21 | SN7483N 26 110 1-00 N74162N  1-58 1-58 1-38
1412 -28 928 9-25 | SN7485N 187 137 183 NT74163N 158 1-58 1-38
SN7412AN 0-38 0-38 0-33 | SN7486N 050 0-50 0-44 N74164N  2:01 2-01 1-78
SN7413N -39 0-27 0-25 | SN7489N 4-32 432 378 NT4165N 201 ‘76
SN7414N 72 0-72 063 | SN7490N -75 070 0-63 N74166N 218 -39
SN7416N -30 0-27 925 | SN7491AN 1-10 100 090 NT416TN  4-10 4 -59
SN7417N -30 9-27 025 N7492N -75 0-70 063 | SN74170N 288 288 252
SN7420N -20 018 918 N7493N -75 9-70 063 141 72| 570 5-76 54
7422N -28 928 925 N7494N -85 0-90 0-75 NT4173N 60 168 1-45
SN7422AN 938 038 0-33 N7495N -85 -89 975 NT4174N 90 199 1-57
SNT423N -37 0-34 9-32 7496N 00 0-99 0-83 NT4175N 20 1-29 113
SN7425N -37 9-37 0-32 NT74100N 216 1-89 189 NT4176N 44 1-44 1-26
N7427N -37 9-37 9-32 NT4104N -68 9-53 9-45 N74177N 44 1-44 1-28
SN7428N -43 0-43 0-37 N741 -68 9-53 045 SN74180N 1-44 144 1-28
N7430N -2¢ 0-18 918 N74107TN -51 051 0-45 T4181N -18 518 4-53
NT432N -37 037 032 N74110N -57 9:57 0-50 NT4182N 44 1-44 1-28
NT433N -43 9-43 0-38 N74111N -36 0-38 §-75 74184N -16 2-18 1-89
NT433AN 9:57 957 0-50 NT4116N 218 216 1-89 N74185AN 2:16 2-16 139
NT437N 43 9-43 037 NT4118N 190 9:90 0-83 N74188N -48 6-48 5-87
7438N -43 9-43 037 NT4119N 192 1-92 1-68 N74190N -30 2-30 201
N7433AN 0-57 §:57 9-58 N74120N 105 1-05 0-92 NT4191N -30 2-30 2-01
7440N -2¢ 01 10 NT412IN 057 857 958 N74192| -38 2-30 201
N7441AN 085 079 073 NT4122N  0-90 0-90 0-70 N74193N -30 230 2-1
T442N -85 9-70 0-73 | SN74123N  1-44 1-44 128 NT4194N ‘T2 172 151
NTA43N 150 127 113 | gpogqosN 099 0-69 860 | SN74195N  1-44 1-44 1:26
NT444N 59 1:27 113 SN74126N  0-89 0-69 860 74196 158 158 1-38
SN7445N 16 2:16 1-89 N N74197N 1-58 158 1-38
SN7446N 46 296 1-90 | SN74132N 072 072 0-63 | SN74198N 39 -7
SN7447TAN 190 1-90 1:57 | SN74136N  0-63 0-63 955 SNHWQN 288 288 252

LARGER OUANTH;Y AND 3 LE.M, PRICESTP“HEONE {01) 723 3848. PRICING OF

EASY TO BUILD KITS BY AMTRON
—EVERYTHING SUPPLIE

FREE BOOKLET

fixings. £8-58 carr/packg 30p.

8 TRACK CAR STEREO (- Earth) with speakers. in
pods and fixings £92-59 carr/packg 40p.

PORTABLE BATTERY CASSETTE TAPE PLAYER

Madel No. All types of
310 Radio control receiver 329
% ;ch:r"‘)".t'lslg trn:‘nmlher =g Transistors
up L] receiver A 2
1:2 aSImp':oAtran'sI:‘ntor tester 100 Rectifiers— Brldges
wa mpllfier 459 e H
Dt | e O
reo control un
130 Mono control unit 418 ntegrated Circuits
805 Power supply for 113 St F.E.T.—Light Devices
wer supply for *
g;g :m:;‘lupgzl.yl for 2I:rﬁ120 ;: OVER 1500 DIFFERENT DEVICES
aertal amplifier X
240 Auto packing light o ENTIRELY NEW 1973 EDITION
c. preamplifier
5705 LF generator 10Hz-1mHz n4s | More Devices J  New Prices
gzsos Sev:avo generator 20Hz-20Khz l:E * New Ranges *
meter -
RO earonerisurplYEIZI G D e 3% | This is a must for all Semi-canductor
10 Electronic C!'u'lf'l'lnch in Users. (Ask for booklet No. 3€.)
coustic switc g
780 Metal Detector (electronics only) 10-01 SEND
790 Capacitive Burgiar alarm 192 Fon Youn H‘EE cop' TODAY
835 Guitar preamp. [}
840 Detay car alarm (£ ]
875 C‘Ac DI.;R)"” ignition for car engine 1
255” Ecop‘e‘ %nlllb'r-tor :: rlr ty
evel indicator X o
2 e e i | mames warrie |
155 Electronic continulty tester pen it "5,33'337?3&'?-(.&0 STROBE TUBE
oto timer .
235 Acoustic Alarm for driver 381 | 218 OHM & watt outpu A R
485 gua zIXTALc ecker ;: it ﬂrg: -:-'o 0 :':d wﬂ; ST2 (D32) DAC  25p
gg '9"“ RISEte 15-50 prlntod cln':ult boards and fp%'/“ SCR e
432 Tentam 1930 | components £2-75. ZFTs £350
$a3 Bapatitive Cantact Ata 3 N g zFriz £ase
850 Electronic Keyer . e N UitasonTc Transducers.
820 Electronic Digital Clock 58:50 (’ Orrm:ltmg.ug 't&m
lno and signaliing. Com-
ALL KITS OFFERED 12 nd dats. § | Plote with data wansmitier
SUBJECT TO STOCK watt with printed and receiver new
AVAILABILITY chrcult  board, 28 voit. | Sitcults. Per palr £580,
Prices correct at time of operated, £2-00 TA80 with nocket £1-90
Bhante without notlco. ——
change wi ) l’I
KL\ '
\
EXCLUSIVE—SPECIAL OFFERS! S
MW/LW CAR RADIO + or — Earth with speakers and ZNae IC MSF 7 sEG.

8
L.C. size complete with
data price £%70 each
(digital clock clicuits ref.
No. 31, 15p).

integrated clrcuit radio as
featured by many maga-
zines (PW Jan. 73 Reprint
Ref. No. 19 for 19p). £1-20,

CAR LIGHTER PLUG and ADAPTOR for all

LIMITED
EDGWARE ROAD, W2

Henmry's

SN1ie o fs"s'?os (SALCULATED ON'THE TOTAL NUMBER ORDERED | CA radio 871313 volt output (state widin) £195" each. I TiL200 LED 24p ea. 220 ea. per 10 |
SERIES IN STOC ., SEND FOR LIST 36, FREE ON REOUEST LOW PROFILE | ROTEL 8 OPHONES RH530 £4'50; RH700 £6-
SOCKETS 14 PIN...15p. 16PIN...17p. BPIN. (Lm moo) 'l’ AL RA31015+15watt Stereo A
KA1 XC4
TRANSISTORS A SELECTION FORFULL LIST SEND FOR el E2] rocorder £5885 canripackg 50p. BUILD YOURSELF APOCKET CALCULATOR
BOOKLET 36 TODAY Pair Akal ADM opho £8-95 carrjpacky
AAZ13 199 [ BC182 12p [ BYZ13 3p $5p | ZTX108 10p [ 2N37T14 1-60 | WEIN Wsee BATTERY/MA A
AC107 ::: BCY32 #5p | CIOGD 330 | OCH 18p | ZTX300 14p | 23771 175 [| RECORDER & A compiete kit. packaged in a poly-
ACi28 20p | BCY39 190 | GET111 55p | OC4S 18p | ZTX302 18p | 2N3773 228 || PORTABLE CAsserTe Tare styrene container and taking_ about
AC187 200 | BCY55 250 | GET115 75p | OC71 15p | ZTX500 15p | 2Na7eo 228 | Plaver—for car or carry around. £7:25 carr/packg 20p. 3 hours to that's the
ACY17 3p | BCY70 15p | GET! p |OC72 25p 301 40p | 2N3819 35p || HANIMAX POCKET CALCULATOR WITH KEY | Cambridge pocket calculator from
CYa9 &5p | BCY?1 20p | LM309K OCr17 S3p |2N697 15p | 2N 7P f-‘"“ M v e Henry's. Some of the many features
AD149 50p | BCY72 13p 47 [OC81 28p |2N706 10p | 2N3903 15p ANIMAX BCE11M Memory Version include interface chip, thick-fiim
AD161 3p | BD124 8op uAT121 OC83 25p |2N930 20p | 2 1p | MAINS UNIT for BCS08, BCB11M £2-35 (-tnle model) resistor pack, printed circuit board,
AD162 3%p | BD131 45p OC140 p |2No87 4Sp | 2N4126 13p | Hanimax Hiot '“"50 Fal A LU Ian pack. Size
AT Jon| BPNS 25 | MuEs0 380 | OCIT0 T |13 25p | Ness; Bp | PLAVER 2x7 watts. Complete with speakers 43" lono x 2 wide x #1
AF118 50p | BF180 33p | MJES20 85p 5Sp | 2Nt 22p | 2N5457 Jep | £54°50) Price £39-95 Pius free pair of stereo phones. | Free of charge with the kit lor the more
AF139 33p | BFig4 13p E3055 2N1613 20p | 25001 3-00 advanced technologist is a 32-page
AF188 48p | BFX13 25p OCP71 100 | 2N1671 100 | 25026 8-90 booklet ining how o caiculate
Afts s Sexu fap |ers st | e Sle | SN mp | 25w e |wewmanees oo S e AT Ao st
Y P L4 (4 P
2020 4636 i nuembled wady to
AlS Yp ] BEY 2 [ MKTeen | Feea b |INZOR lab i 4 FEATURES SMALL SIZE AND LOW COST. Sizes are rice £19-95 VAT S Tk
19 TIP2GA 49 approximate.
a3 ::: BFve %: A0 8 | TIP30A 58p Sna0ss g: prarey m 250M/A QUARTER AMP | 2 AMPS P.LV. LIVING SOUND LOW NOISE_TOP QUALITY
BC109 15p | BLY38 625 | OA202 16p | TIP31A 61p | 2N3440 S0p | 40835 100 | BO2505  SOPIV 4 B2/05 50v 8p ADE BY EMI TAPES LTD TO
BC109C 14p | BSX20 15p | OC16 85p | TIP41A 74p | 2N3442 1-10 | 40430 8Sp | BO25/10 100 PIV 18p B82/10 100v 409 llTERlATI?lAL STANDARDS ESPECIALLY
BC113 18p | BU105 220 | OC20 125 | TIP42A %0p | 2N3525 8op $xix{ dia. B2/20 200v 4sp | FOR HENRY'S. ALL POST PAID LESS THAN
BC147_12p | BY100 15p | OC28 3p | TIS43 26p | 2N3614 58p AMP 1-11 Pricing B2/60 600v 50p | REC. PRICES. COMPLETE WITH LIBRAR
BC169C t4p ! BY127 15p | OC35 85p | vaosA 25p |2N37e2 11p ype  P.LV.Price ea. | B2/100  1000v $5p | CASES.
i i & £ || SRS 3for [6for [10for|28for = ___ .
° I B0, 230 ;‘71:’?8 PALV. C60 | £1-10 | £1-98 |£300 | £740 ey i
Stnd. mounting D nnslao 400v 25p 4 - Y = p i
TRIACS 3{7¢-mounting g'ﬁléglF'l‘ERs NT o opr | e M | |ermere | cwlenes L
3 AMP RANGE 1": Lxﬁ"fl\-' B4/400 mm -ﬁ: C120 | £1-00 | £345 | £5-50 ] £13-45 B =
111 3822 WW :' - 0“ ANP (TO5) PAV. -1 Sov- asp | Bajso0  oov  £1e0 ] @ y and trade enquiries invited.
Price 50v »p amo 100v 25p #H x iL x A dia. LEARN A LANGUAGE—compIete with phrass book.
Type P..V. Each | 15 AMP RANGE cns JNAF 100v p | Bi/20 200v 2%p erman—Fi £1-38 per course.
SC35A 100v  8ep | SCSOA 100v £145 200v »®p [ B %p | S AMPS P.LV. £5 for any 4.
e S0 v Eves SRS TrwA 00V G | PHuiL x " dia Bon 1000 o
S50 oy et | sCo0E soov &2z | SRS OAF oo el oo v mp | Bom mw  wo | A SELECTION OF
THREE AMP (Te48) . WOt 100v 0 B8/40 400v p i
TRIACS CRS 3M05AF sov a0p Beexo e £190 | INTERESTING ITEMS
§ AMP RANGE | pugitional T CRS 3/10AF 1000 4ep IR v e L XA di
SCAOA 100v ypes CRS 3OAF “p WOo0s 800v »Bp 3L x &" dis. 3025 Compact transistor tester £695p & p15p
S 200v 40430 TRIAC CRS 3/40, AF ”"’m ssp [| § x¥" Tubular Q4002 Photoelectric system E13-T0
SC40D 400v £1-29 (Tos)  8Sp CRS 3/80AF 800v 44 = E1310 Stereo mag. cart. preamp. £490p & p 28p
SCAOE 500v £1-50 TRIAC AIVE A All prices correct D1 £750 p & p 25p
(Plastic) 90p CRS 5/400 400V " at time of press D1203 Teleamp. with PU coil Ed¥ p & p Pop
10 AMP RANGE TRIAC p LL1 Door intercomm, and chime £8+44 p 4 p 25p
SCASA 100v £1-95 ggll AMP (Twe) 10% VAT to be usso Ultrasonic Switch transmitter/recelver £12:7%
1100 100v %p 1 Kw Dimmer/controller E3 4 p top
3 Amp 15 Amp CRS 7/200 200v p added to all 9 Twin spring unit  For £1 p 4 piig
To4s To4s CRS 7400 400v sp orders (UK enly) 16° Twin spring unit  Reverbs ERE5 p & p Bp
CRS 7/600 600v sp & UK VHF 105 Alrcraft Band Convertor £480 D i p1Bp
SIXTEEN AMP (T943) Expert B2005 4 Ch. mic. mixer B2 p & p 16
mw.@ CRS 18/100 100¢ p Manufacturers/ B2004 2 ch. Stereo mixer 478 p & pisp
CRS }Glm 200v m Coll lied. PK3 kit. Etch your own printed circuits £1-95 p & p 20p.
CRS 101400 400v . oges supp C3041  1-260 MHz £425
=il 2, GFRY E.&0.E. C3043  50H 1-300 MHz £5.75
m—
R AD |0 ELECTRONICS | Zz=wer DiooEs SILICON RECTIFIERS
FOR EVERY o ey mEXE3. From 33 volt— | 1 amp seties INAGO1 to INAGOT. From %p ea

PURPOSE

See facing page
for addresses

series. From 3-3

10 watts.
68 voits—100 volts 5% 40p each

vol

1-3 watts 5% Miniature Tubulars INET0
1t—33 voit 18p each.

Stnd. Houmlm zs series

1-5 amp PL4001 to PL4007 from Sp ea
3 amp PL7001/IN5400 From 14p ea
Send for full list 38,
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

Now bulitand used

by thousands of

satisfied  custo-
mers.Featuressiim

design overall size

|n cabinet 151" x

x 6}" 6-iC's, 10

tramlltor-. stabi-

hsen Gardners

field trans-

former. Fibre Gllll PC Panel,
complete chassis work. Now

BUILD THE

TEXAN

20 + 20WATT IC STEREQ AMPLIFIER
As teatured by Practical Wireless 1972

BUILD THE NEW

STEREO FM TUNER

AND S
DOMINATE FEATURES — DEVELOPED BY
ENGINEERS FOR PERFORMANCE, RELIABILITY

avallable built and tnleduu well

A complatoly new high stabliity stereo FM
eor. Features variable capacity diod
1|:nlnq.

abiliser power supply, iC Dooodew. high gain low noise. iF
es, LED indicators. Tuning meter, AFC, easy to constru

ct and use.

ns operated. Slim modern design with ﬁbre giass PC, teak cabinet

ANDEASE OF CONSTRUCTION FACILITIES. . Available as a kit to build or ready bulit.

Onjoft switch indi di socket,

treble, bass, volume and balance controis. scratch
and rumble fiiters, monojstereo switch, input selector; !
Mag. P.U., Radio Tuner, Aux. Can be aitered for

21 3p. Distributed by Henry's throughout

FREE — Teak cablinet with complete kit.

Kit Price £28-50

M:: . Tlpe. Tape-head, otc. Constructional detalls .~
. No.

(+VAT+50p carr/packing) or built and tested £35-88 (+VAT+-50p carr/
packing), as illustrated.

Overali size 8" x 24" x6§°. Produced to give hugh
performance with a realistic price. (Plrto list
and constructional details Ref, No
Henry's are sole distributors UK and Europe.

Kit price

£21-00 (--VAT)

S 30p.)

* OR BUILT AND TESTED £24-95(4+VAT)

EDGWARE ROAD, LONDON W2

LOW COST HI-FI SPEAKERS
EARN YOURSELF EASY MONEY, '
WITH PORTABLE DISCO EQUIPMENT SPECIAL OFFER
DISCO MINI A compiete portable disco, EMIS 3, 3‘,:' —full range speskers (post 20p
fitted mixer/preamp, 2 decks ali facilities £98-50 *{30TC. ohml Twin Cone 10 watt £2:28
IAO:) obo.:o but'mlm 'Slld:;o Controls tma each or £4-99 é, air.
watt ampiifier for above - H
SDLS100 100 watt mixerjamplifier with slider usoliolwstelClo Twin Twesters 3, 8 or 15
controls £68 EW 15 watt8 ohmn Cjo Tweeter £5-25 each.
RS8 50 watt mixerfamplifier £400-50 or £7.48 per pair.
R1900 100 watt mixer/ampiifier £57-50 350 20 watt Clo Tweeters 8 or 15 ohms £7-80 ea.
DISCO AMP 100 watt mixerfampiifier £73-08 Carisbro Reverberation Unit £44-90 * Polished wood cabinet £4-88 post 35p.
NORTHCOURT Disco anti-feedback microphone £1193
400, 40 watt Mixer Amplifier £37-50 Colt 150 watt liquid wheel projector . £2350 SPEAKER KITS (car. etc. 35p) ™
800, 30 watt Mixer Amplifier £ 150 watt Qi liquid wheet projector £509 202 g 20 watt iqafeslr
DISCO MIXER/PREAMPLIFIERS 150 watt Ol cassatte prolector (2 ¥ 20 want £i8% palr
(OP for up fo 6-100 watt amplifiers) Sy ar:tEﬂoch and Liquid cassettes large range oo Ié'LNérNoDNAQLE q g ::g B ::I:
:gﬂ.‘g,‘;{zfcgg";gﬂ) i Sin. Liquid wheels £530. Various Cassettes £6-00 DOVEDALE 3 50 watt £51-50 pair
o Mint spot bank fitted 3 lamps £12'95 KEF KK2 £35-99 pair
DISCO VOX (silder controls) the compiete Auto Trilite (mini with flashers) £1700 KEF KK3 £78-99 pair
disco preamp £72-00 Bubbiemaker with 1 gall. Liquld
DJ188 100 watt power amplifier for above £49-50 MIxz;[mulSro-mlLlahtlng UK's Ilruent range.
DJL Mk it 3 channel 3kw sound to light  £38-00 AKGIRESLOIDJICARLSBROC;’E‘Ar:ﬂ.E Wice. Stands
DJ3SL Mk 1l Slider Controls JE4s 30 Mixers, Cabinets, Chassis and complete Speaker TEST EQUIPMENT OTHER EQUIPMENT
DJ DISCLITE As 30L/ii +Variable speed flashes e ebles. Public Address b SE20B. Pocket Signal ijectr
i Components. MULTIMETERS 0 carr. 15p
(carr. etc. 30p) *u| SES00 Pocket SIar'm_,l'Tracu‘”
P 70 carr.
MINIATURE AMPLIFIERS FIBRE OPTICS IThe 2N Siaiing o= % WP @ | Ters  Grid Dip meter datkitz-
0-01 diam. Mono Filament £1:30 per 25 metre reel. deluze with case ! 280mHz 15-08 carr. 30p
AMPLIFIERS (carr. efc. 20p). 0-13 diam. 64 Fibres Sheathed, £1-80 per metre. £875 § TE40  AC M""W'""g'“f
03 watt © voit £178 SPRAYS 15mm. diam. Mares Tais. £9-50 TLH33D gmon Robust with TESS 1 RmHz Al carr. 35p
104, 1 watt 9 volt £310 ues? mqvon Steel c.f.’ » :&I'mam_mgo ':s carr. 0p
301, 3 vt olt _2% | POWER SUPPLIES rry g TEmD 20z S00mHz
E108, 5 watt 12 voit Ui 2KVoitwith AC_ 1795 carr. 40p
608, 10 watt 24 voit < | FOR EVERY et TE2D  20Hz-200kHz Audio
410’ 28 voit £495 AF105 ol £11-95 Generator
Emb;os'o'v'fm ot - U4313  20K/Volt AC current. 1895 carr. 40p
Er2ic, 2§ + 2 watta 12 voit - ez | PURPOSE MSIEN Steslicaso QU £ 10 56 SE3A Doluxe Signal Tracer
" confrols giaratt IC maine operated Amplifier with co3p | (Al cased uniess stated chassie) ranaistortestey ‘ SE400 olt-lohm-ln-c -ulﬁp
SACI14, 7 + 7 watt Stereo with controls E1-TS 470C 8{74/9 volt 300 MA (includes Mum-Adaptor for F field/RF
SACIS 15T 15 watt Steres with contrals £1498 Tabe Bicorders. etc. £2-15 post 20p || Model 500 30K/Voit £995 1475 Garr. 200
oJEg}F%KIT 2‘”“‘; Car Ll*oht:'r) Voitage Adaptors mmé'gl:(a ':l% Ev
PROJ - 8. po
P40-5 £240{Stereo 80/P25 £2500 | sCooz oIBITI voit d00mA e fom o0 | NEW REVOLUTIONARY
SP40-6 2740/ 80/ £2775 || HC244R Stabilised version £40car. 300 | SUPER TESTER 680R
SP80  2760/Stereo 80/P28 £38-45 PS500 9 volt 500mA £3:20 post 20p A
P11 24 volt 500mA (chassis) £290 post 200 | The complete testing system .
P15 20758 ‘o:(":pa(nc? .(::n:)uln) a1 x:: g: Yolts AC=11 ranges from 2 to 2500V
NEW SINCLAIR PROJECT 80 Pige1 450 09 amp (chassie ETsaposta | jy" OCT19 ranoes fom toamy o PRICE
VoI po!
Stereo Pre-Ampilfier €195 | SE101A 30819112 volt 1 amp (Stab.) £1230 post 350 | AmD DI T o oA o oA £18.50
Audio Filter Unit £695 || RP164 6/74/9/12 1 amp (Stab.) £12-95post0p | Ohms=6 ranges from one tenth of ACCESSORIES
2280 25 watt Ampiifier ] Reattancemt. range from 0 to 10MQ Elecironic vottmet -
-~ Reactance=1 rang: rom oCH nic vol eter
P25 Mod. for 1 on 2 Z40 £4-00 GARRARD BATTERY Capacity=8 ranges from 0 to Ampclamp 5
PZ6 =od. g ;:g; : :::%g g: TAPE DECK ;‘v’nd lroén 0 to 0-SuF and from 0 to Eampora:txra probe "-:
uass meter
LRwSFFHO"‘I"fIEl:‘E:O P28 tﬁ: &?{Rmodfck:”:ﬁto: Fr%q'u.nczt—z ranges from 0 to 500Hz Signai Injector ::
STEREO DECODER -45 record/play and “osciila- .OTAtp:a?wolt:geﬂrannen1ovtomv EanuSnuonce 595
All items post pald. '.‘3.’!."‘?:".!.‘2""&@..‘.',’3?‘.‘ Decibels =10ranges from —24to+70¢B  Shunta 25{50/100A 4-50
Tak to 4 is. "
SPECIAL geies v o+ apanly EXCLUSIVE 5@ TRANSISTORS]
PURCHASES RIS DECCA SEMICONDUCTORS
KELLY W argent doge g ey soelcs
tion. Small quan! un 80
UMF TV TUNERS TOP QUALITY MARRIOT Trade, Export and industrial enquiries
Srand now ansisterised gosred SUDER CONTROLS TAPE HEADS 182PEAKERS - i, Caea ioch s Ret. No. 3
watt ki weeter
G S e R BT [ e0mm stroke high quaiity | 4 TRACK_MONO or 2 | ain. IMidrobe and _Mel
post controls complete with TRACK STEREO. “17* Domed HF radiator plun Crossover
knobs (post, etc., 15p High impedance £2-50. £12-50 per pair of systems (carr./pkg.
Ali types offered lnb]oct to avallabllity. Price correct at any quantity). ‘& Medium impedance 40p) or built into veneered cabinets, Hl-Fl TAPE
time of proof. E.& 0. E. Subject to change without Singles Log and Lin £250. '36" £5-08. R730/E73 size 18x12x8}in. £19-50 pair (carmr.
notice. 10 VAT to be added to ail orders. Export nOl® oo s 100K, [| . track. mono Record] | 2 EQUIPMENT
Supplied 500K, 1 Iha. 4Sp Erase, low imp. TSp pair.
By og i tin | S HS i by | Eloctronics Supplies
”, n "
Due to rapid :E:’:::-:.:.t%tgfa% of paper and 10K, 22K oK, 100K, | meno Wi imp, £1-75. 43° Specialists in electronics for more 3;,'5;;.'.1,’2.‘..’,',,’.‘"?.,‘,"22 d::ount::.d'
raw materials, alt prices in the existing catalogues 250K, 85p each. (Qusntity Erase Head for '63' TSp. than years. Trade and Industry CPRLNE SRS, Ol st (Ref. No. 17)
no longer apply. or phone for latest prices. A dlncount. available.) (Post etc., 15p any quan- suppiies—every type of component Phone 01-402-4736 for Barclay/Access
new will be for Aug./Sept. 1974, Comptete with knobs. tity.) and equipment. Card Direct orders and laics? prices,
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Sa mplebest Ltd ‘for the amateur electronics engineer

FULL SCIENTIFIC CALCULATOR
OUR PRICE £88-50 (inc: var, pap)

7-day trial offer—Money-back guarantee

This fully portable scientific calculator is on special offer for a
limited period. The QI 1015 is a fully proven calculator with the
following functions:

Arithmetic Functions Trigonometric Functions

*4 standard {+, —, X, +) *Chain operation *Sine {Sin) *Cosine (Cos) *Tangent (Tan)

*|ntermixed operation *Repeated operation  *Arc sine (Sin ~') ~V*Arc cosine {Cos —1)

*Constant operation *Memory operation  *Arc tangent (Tan~")

*The interchange of X and Y register(X == Y)  *Exponential Function (E

*The interchange of X register and memory *Natural logarithm (LN) *Log (Logg)

X == M) *Reciprocal {/x) *Square root { %
*Power (X - C Pl )

*Trig facility of answers in radian or degrees

General

Display: 9-digit light emitting diodes. Capacity: 8 digits for all factors and results in operation.
Decimal Point: Full floating system. Negative Numbers: True value indication with minus sign at ninth
digit. Overflow and Error Indicator: sign at ninth digit. indicating the result of operation is over 8
digits, or the argument of operation is out of range. Function Mode Indicator: - (decimal point) at
ninth digit indicating the scientific function mode is activated. Battery—low indicator: sign at ninth
digit. Operating Temperaturo; 0°C—40°C. Power Supply: 4 X 1.5 volt batteries (SP7); 6 volt AC adap-
tor. Power Comsumption: DC 0.30 watts. Size: 145mm X 77mm X 32.5mm. Weight: 207 grms.
(7.29 ozs) with batteries.

CHEQUES SHOULD BE MADE PAYABLE TO 127c°'-‘s“s”:" g°AD
HE INGTON
SAMPLEBEST LTD. S
ALLOW 7/10 days for delivery tel: 01-949 2430

WW-—123 FOR FURTHER DETAILS

The

FORGESTONE

SR352 SP3562

MK50250N—NEW MOSTEK ALARM CLOCK IC ....£6-00+ VAT =£6-60
24hr format—Alarm—Snooze—Multiplexed 4- to 6-digit display—etc. This is a
high performance clock IC from Mostek Corporation at a break-through price.

BUILD AN ATTRACTIVE DIGITALALARM CLOCKWITH RADIOTURN-ON

L] °
a high quality
- . Py . . O -4 Q
L0tk et o o A s colour television receiver.

include: Building instructions. MK50250N, SP3562 displays, all semiconductors,
resistors and capacitors, radio tum-on relay, miniature loudspeaker for alarm,
soldercon pins for IC socket, main PCB and digit mounting PCB. Both PCBs have A complete and up-to-the-minute
been designed so that constructors of the 4-digit clock may easily expand their unit to 5 .o %

6 digits at alater date. Electronic Kit

A-digitkit .. ... . e £26-00+ VAT =£28-60 1
B-digitkit ......c. i i i £31-40+ VAT =£3454 . W|th a“ these pIUS f?atul"es Sty y
Send for free information on low-cost kits using the MK50250N with LEDs, 9 integrated circuits Thick film resistor units
Minitrons, etc. For details of the SP362 and other Beckman Displays available from Ready-built and Glass epoxy
us, see our WW April or PE June ads or send for free information. aligned IF module printed circuit panels
CT5001 4-FUNCTION CALCULATORIC ........... £6-00 + VAT=£5.50 . = 3
We have designed an exciting low-cost calculator for the amateur constructor using High quality components Fully isolated rfower supply
this device—send for free information. Plugs and sockets for Each module kit
SLA7.33" RED LED DIGITAL DISPLAYS plug-in replacements for DL707 easy panel removal available separately
Packofd:4 X £1.70 ... ... ... £6-80 + VAT =£7-48 Full technica! LT supply regulator

 PackofB:6 X £1:70 ... it £10.20+ VAT=£1122 constractionimanual
MMS5316NALARMCLOCKIC ................... £15.00 + VAT =£16-50 » . H
RCA TAB055T LIQUID CRYSTAL DISPLAY (Note: Extended delivery) = a’b'"etf' Lok ":2 “"Ibgl'?a"”facw'ed YRuusett
b 00000HHA0600060000a50 0AEHEE6AAEE00a0E09a00000 £11.60+VAT=£1276 gompnorma SOurces:
Transmissive 4-digit clock-format, similar to AN4132; supplied with socket. Send for further details of the Forgestone 400 . . .
MMS316N + TABOSSET (Extended delivery) the quali it for the constructor of

10GOLhOr, ONLY  «..vvnrensonnnnennennenss £21.00+ VAT=£2310 gesity Ll
PCB for P.E. Digital Clock withRCAL-C ................ £1.50+ VAT =£1-65

N.B. CONSTRUCTORS OF THE P.E. DIGITAL CLOCK. With minor modifica-
tions an RCA Liquid Crystal may be substituted for the Siemens Liquid Crystal,
and RCA L-Cs bought from us will include clear instructions on how this may be

Forgestone Components

done. FORGESTONE COLOUR DEVELOPMENTS LIMITED
Data supplied with all devi Also available sep. ly at 10p per device Ketteringham, Wymondham, Norfolk
NO P&P CHARGE for UK orders. Overseas p&p 50p. Telephone: Norwich 810453 (STD 0603)

SINTEL,53 ASTON STREET, OXFORD

WW-—124 FOR FURTHER DETAILS WW—125 FOR FURTHER DETAILS
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THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE TUNING
(6 Position) ]
Exclusive Designer Approved Kits

What are the important features to look for in an FM tuner kit ? Naturally it must have an attractive appearance when built, but it must also embody
the latest and best in circuit design such as:—

MOSFET Front end for excellent cross modulation performance and low PHASE LOCKED Stereo decoder with Stereo mute, see below.
noise. X N
3 GANG Tuning for high' selectivity EED fine tuning indicators.
VARICAP tuning diodes in back to back configuation fo low distortion. PUSH BUTTON tuning {with AFC disable) over the whole FM band.
CERAMIC IF filters for defined.IF response.
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM IC STABILISED and S/C protected power supply.

rejection. |  CABINET veneered inside and out.
The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not just with a few prototypes but with many thousands
of working tuners spread across the world.

Type Specn: 20 dB quieting 0.75uV. Image rejection —70dB.I.F. Rejection —85 dB

Basic tuner module prices start as low as £10:79, with complete kits starting at £23-95
{mono) + PP 50p. and of course all components are available separately.

Ourlow costalignment service is available to customers without access to a signal generator.
Please send large SAE for our latest price lists which detail all of the many options and
special low prices for complete kits. AH our other products remain available.

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. ‘70). Still the lowest
distortion P.L. decoder available. THD typically 0.05% (at Nelson-Jones Tuner O/P level) |
Supplied complete with Red LED.

Price £5.50 when bought with a complete N-J tuner kit or £7.68 if bought separately
(P.P. 19p.)

PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this
purpose.

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the
Texan amplifier (see photograph). Complete designer approved Texan kits are available at
£28'50 plus p.p 50p including Teak Sleeve.

Available Shortly: Varicap tuner using Mullard LP1186 module—no alignment
required. Image Rejection —40dB. I.F. Rejection —65dB.

HERONDO
QUADRAPHONIC
SYSTEM (20 warrs/channer)

Complete designer approved kits for this outstanding Quadraphonic Sound $ystem
('P.E.” Sep. ‘73, etc.) with the following features:—

-
4=

Y SWITCHING FACILITIES AND MODULES FOR SQ, QS AND CD4.
v COMPLETE LOUDSPEAKER ENCLOSURE DESIGN. *
Y% INDIVIDUAL KITS MAY BE INCORPORATED IN EXISTING EQUIPMENT. ¢
Y LOW COST, FULLY ENGINEERED, INTEGRAL DESIGN.

% COMPLETE LOUDSPEAKER SYSTEMS AVAILABLE.
MODULAR BUILT IN-AM/FM RADIO.
KITS AVAILABLE AS PUBLISHED—SEE BELOW.

CBS SQ* MATRIX DECODER Complete Kit £8-00 Post Free VAT Extra
*TM CBS INC. Incl. CBS Licence Fee
PREAMPLIFIER BOARD Complete Kit £3-00 Post Free VAT Extra
MASTER VOL./TONE/BALANCE BOARD Complete Kit £8-50 Post Free VAT Extra
POWER AMP. BOARD AND HEATSINK Complete Kit £7-50 Post Free VAT Extra

STEREO PAIR per Board
POWER SUPPLY BOARD Complete £5-00 Post Free VAT Extra
MAIN SMOOTHING CAPACITORS (TWO REQD) Per Pair £1-50 Post Free VAT Extra
MAINS TRANSFORMER Complete Kit £6-25 Post Free VAT Extra
CHASSIS—PUNCHED and DRILLED WITH SCREENS Complete Kit £3-25 Post Free VAT Extra
QUAD SELECTOR SWITCH £1-30 Post Free VAT Extra
WOODEN CASE £1-75 Post Free VAT Extra
HARDWARE PACK £2-00 Post Free VAT Extra
CONTROL SECTION FACIA £3-50 Post Free VAT Extra

THE COMPLETE P.E. RONDO SYSTEM IS AVAILABLE AS PUBLISHED. PLEASE PHONE OR WRITE FOR FULL DETAILS

= OPTO-DEVICES

a0

You can order these goods by
Telephone on Access. Simply
quote your Access Number.

Panel mounting LED's.
RED 1-9 29p
GREEN 1-9 59p

10-24
10-24

23p
49p

7 Seg LED’s
0-325” RH Dec Point.

Common Anode 1-4 £2-00; 5-24 £1-80.
Common Cathode 1-4 £2-00; 5-24 £1-80.

7447 Dec Driver £1-30 (C.A))

V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders.

INTEGREX LIMITED, P.0.

Box 45, Derby, DEHTW

Phone Repton (028389) 3580

WW—105 FOR FURTHER DETAILS
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ELECTRONIC COMPONENTS

Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

Special Offer I I I—from Stock—New—Boxed—AND 60’ Discount!
MULLARD ELECTROLYTIC CAPACITORS

H Working Capacitance Max. Ripple
071 and 072 se"es Type No. Voltage Vdc. uF Current at 50°C Weight Price Please calculate the weight of your order

071 14472 2'5 amps 1oz and Include aporopriate postage.

071 14682 6800 4 amps toz Ordinary
071 15332 2:4 amps 1oz Not over

071 15472 3-9 amps toz 1iib
071 15682 6800 g 1oz
071 14113 - 30z
072 14173 5 - 402
072 15752 A 3oz
072 15113 : 4i0z
072 16502 5000 + 5000 H 3djoz
072 16752 - 4302
071 18681 680

106 and 107 Serles

106 14153

106 17103

107 10222 100 10 amps

Type No. Voitage Capacitance Weight

102 15163 16 16000 8oz
20 39000 160z
25 8000 7oz
45 20000 160z

A discount of 10% may be deducted from above prices on lots of 100 of any one type.

R e e A L e D A T O T T AL T T T

SMALL ELECTROLYTICS NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of producing any number of coples of a
nrln'!‘ed clsrcun both simply and aulckly.
R . N Method: Spray copper laminate board with light sensitive spray. Cover with transparent film
Ref. No. Cana.clty V°"§5ge P"‘C@ 5;’520- Cag:cn'ty V°";5“e Pn‘ce upon which circuit has been drawn. Expose to light. (No need to use ultra-violet.) Spray with
Hgj2 2:2ut J P X o a P developer, rinse and etch in normal manner.
H8j2A 3-3uf 25v 4p H7/4 Gauf 15v 4p Light sensitive aerosol spray .. e . 5 % a- .. - £1:00 plus
H8{3 3uf 50v 4p H7{4A 64uf 35v Sp Developer and Etchan o 5 o S6p postage
HBjaA 4uf 50v 4p H7/5 80uf 16v ap Copper-ciad Fibre- ulass Board—SOp sq. it (max x4
H8j4 4-7uf 25¢ 4p H7I7 100uf 25v 4p
HB4A Suf B4v 4p H7/8 125uf 16v 5p NEWER THAN NEW!!!
H8/5 suf 10v 4p H7/8A 100uf 35v Sp Fibre Glass Board pre-treated with 75mm X 100mm % pi .. 33p
H8/5A suf 150v 4p H7fo 100uf 63v sp Ilnh:lens-lh;e' lamuer‘ t:‘vmbllm:al youm:o }ggmm b ;&O)mm .. .. L mup
125uf 4 produce prototype printed circuits within mm X mm " .. -32
::ﬁA 1100:11 17%: :: :;ﬁéﬁ 125:' 2;: .: five minutes. 250mm X 200mm 57 a .. £2-20
H8J8 16uf asy 4 H7/10A 1600 25y 3p SILICON P.N.P. SILICON N.P.N. )
16 4 H711 160uf 25 6 Type Voitage  Frequency  Price Type Voltage  Frequency  Price
H8/8A 16uf v L ! & i P BCY 7t 45 200 MHz 12p 2N 3053 60 100 MHz 17p
H8/9 20ut v 2p H7/11A 150uf 16v 5p BFS 92 100 70 MHz 20p 2N 3707 30 12p
HB/9A 20uf 70v ap H7113A 200uf 25v i BFS 95 40 70 MHz 17p 2N 5179 900 MHz 40p
H8{10 22uf 50v 4p H7/14 220uf 50v 10p ?;’2(7910% gg g&g mnz :gn GE$M Amumsg N.P. .
220uf 25 5 z P A MHz 10p
e b T Hinea 22001 v 1om 2N 3702 40 100 MHz 1o ADY26 80 75 watts £1
H8l2 32ut 15v 4p H6/1A 250uf av 3p 2N 3703 50 100 MHz 12p AF 124 20 75 MHz 20p
H8/12A 30uf 10v ap H6/3A 320ut 2-5v 3p AFY 19 32 350 MHz 20p
H8/13A 3guf 50v 4p He/4 3z0ut 10v ap SILICON N.P.N. ASY 32 25 5 MHz 10p
H8/14 40uf 25y sp H6/4A 330uf 16y 5p BC 108 30 150 MHz 10p ASZ 21 15 450 MHz 20p
HB14A aouf 16v 4p H6/5 330uf 25v 10p BC 109 30 150 MHz 10p GET 113 a2 10p
H8J15 47uf S0v 4p H6[5A aaouf a5y 15p BF 179 225 125 MHz 40p GET 120 32 2 watts 10p
H8/15A 4ouf 3s5v 4p Hé/8 470uf 25v 10p BF 180 30 625 MHz 25p oC 123 50 1 MHz 10p
H7[1 50uf 6v 3p H6/8A 470Ut I5¢ 20p BFW 58 80 80 MHz 15p OoCP 70 Light-sensitive 20p
PO R e WM @) o R owuy e | omam o4 mme
25 2 H6/13A 1000uf 25v 18, z P 3 z 5p
H7jzA Ll v e d " P BFY 53 30 50 MHz 10p 150 watts £1
2N 697 60 40 MHz 12p HIGH FREOUENCY. POWER
2N 709 15 900 MHz 30p BFR 6 1,200 M £1
2N 718 60 60 MHz 12p BLY BBA 35 650 MHz £5
744 z 3 BLY 218 % 1, z £2
RECTIFIERS 1N4007 1 200 peak VO|tS. 30 2N 1613 75 60 MHz 179 2N 709 15 800 MHz 15p
2N 2220 60 250 MHz 15p 2N 3926 36 250 MHz £1
amps peak current, 1amp mean current. 100 MICROWAVE DEVICES —— - o
unn e GC OBC ator i z
9 £50. CL 8370 95 GHz £10
for £7-50, 1,000 CL 8380 ditto 105 GHz £10
CL 8390 ditto 115 GHz £10
CL 8430 ditto 9-35 GHz £40
CL 8450 ditto 9-35 GHz £40
CL 8470 ditto 9-35 GHz £40
BXY 27 Varacter Diode. 'S** Band. Cut-oft 70 GHz £1
BXY 28 Varacter Diode. Cut-oft 100 GHz £1
BX; 32 ic Frequency Multiplier, *'X’* Band 1;2 g:x E:
TO3-NPN DIFFUSED SILICON PLANAR EPITAXIAL. BXY 35A ditto z
VCBO COLLECTOR TO BASE—80 VOLT BXY 36C/D ditto “7)3 g:x E:
VCEO COLLECTOR TO EMITTER—60 VOLTS. BXY 37C/D ditto St E'
v:so EMITTER TO BASE—5 VOLT BXY 38C/E ditto HZ0jCHE £|
20 WATTS—2 AMPs_:soc MHx.c FEATCURES HIGH CURRENT GAIN H gi; i:gg;g :‘l::g e E'
OVER WIDE RANGE OF COLLECTOR CURRENT T By a2/bE ditto Bt ot

REMEMBER! ALL GOODS PLUS 10% V.A.T.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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A

incl. P. & P. and VAT

A ready built unit ready for connection to the |.F. stages of existing F.M. Radio
or Tuner. A tell-tale light can be connected. The unit is a small printed circuit.
no further adjustment necessary. A L.E.D. is recommended as the indicating
light. suitable device available from us at 36%p. Instructions included.

dWews | C.AMP

I £] 65 incl. P. & P. and VAT
on YLl Order Code I.CA, 1

On P.C. Board with all components or 2 on
one board for £2.86. Order Code .C.A. 1/5.

These amps. are supplied with a free booklet on

connecting up, specifications and easy to build
projects using the I.C.A. 1.

oW & 10W AMPS

10W ony £2.49

incl. P. & P. and VAT.

Fhase matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 24" x 13". The 5W amp will run
from a 12V car battery making it very suitable for portable voice
reinforcement such as public functions. Two amplifiers are ideal
for stereo. Complete connection details and treble, bass, volume and
balance control dircuit diagrams are supplied with each unit. Dis-
counts are available for quantity orders. More details on request.
Cheapest in the U.K. Built and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2" x 3" available in stereo only,
will fit .15 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain
crystal or ceramic pick up cartridges. £1.21.
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic pick-up
cartridges. £1.69.
Stereo Tone Control (STC). This unit is an active tone control
board and when used with the right potentiometers will give bass and
treble boost and cut. £1.21.
Instruction leaflet supplied with ali units. Post and Packing and
VAT included in Prices.

I enclose £ for
I Decoders/ 3W Amps/ 5W Amps
10W Amps Stereo Pre-Amps 1

Stereo Pre Amps 2 Stereo Tone Controls

{Please insert quantities and delete those not applicable)

Name
Address
Bl. PBE.PAK Dept 8 222224 WEST RDAD,
WESTCLIFF ON SEA, ESSEX SSO SDF.
Co. Regn No.820919 TELEPHONE SOUTHEND (0702) 46344.

a77

TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri 120/240V  Sec 120/240V Cen-re Tapped & Screened
VA Weight 24P
(Watls) Ib oz
20 1 8

Size cm.

21-6%15:3x 181
23-5X17-8%19-7 7653
35-0%20-4%29-3 125-89
AUTO TRANSFORMERS
Size cm, Auto Taps

0-115-210-240
0-115-210-240
0-115-200-220-240

58x 51X 45
7-0x 6:7 %61
89x 77x 77
99% 96x 86 " " ’
12:1%x11-2%10-2 - H
14-0X13-4x 143 A 16-71
14-0x15-9x14:3 " " 2419
172x16-6X14-0 O 3157
21-6x13-4x181 " " 3917
CASED AUTO TRANSFORMERS
115V 500V A cased transformer, with mains lead and two 115V outlet sockels, £849.
67p. A 20 Watt version. £2:02. P & P 22p.

LOW VOLTAGE TRANSFORMERS
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Amps, Weight Size cm. Secondary Windings

12V 24V /b oz
05 025 0-12V at 0-25A % 2

10 05
2

WBEPONWN ==

o -

ONNACDNN & ®
SR vunanwnna=s
RERNNGAS N YS!
BEBRATBKLIER

W
(<273
o
Pryey

0-12V at 30AXx2
30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30V

FRERRRRIO
[CR-Y-T-T-Y-F-P-¥5 )
SomaraeNa
F2-F 3xiet 4

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50V

>
3
°
@

"

70x 64x 61
83X 74X 70
99X 89X &6
9-9X10-2X &6
12:4x10-5X10-2
14-0X10-2X11-8
14-0X12:7X1+8
172X127X 140
Size cm.

70x 67X €&
8:9X 77X
99X 9-6X
12-1x 9-9x1
12:1x11-8x1
14-0X10-2X 1"~

S UND S

I

ooooooWwm
BRBGN RGN
Nngmumw@

Jraren
o &

60 VOLT RANGE
0-24-30-40-48-60V

33
=]
®

e itIN

Soouawno
[-X-Y-Y-X-¥_-T.¥-N-N ]
oot

ERFESeaamwn

Ragpspagaes

o~

172X 14-0%X1¢40 " "
MINIATURE TRANSFORMERS WITH SCREENS
A Size cm. VOLTS
or

-8X2:6Xx2:0
1X5:8x4:8
9X2:6X29
8X2:9X35
X5-4X48
X6-4%61
X2:9%3-5
X
X

[=Y'-R=X)
o28e

Sanran

co

DR DI A D BLRDN
o

1
0
8
1
0
3

-

@S rRoan®
SeSLATSBILIAR

€0 G0 0 o8 48 b G2 A a2t

204
ATTERY CFARGER TYPES
PRIMARY 200-250 VOLT (Secondary 2V, 6V, 12V)
A Welght Size crm.
Ib oz
1 8 70x 61X 61
3 4 89x 711X 77
6 4 9-9x 96X 86
12 9-9X10-2X 86
o 14:0x102x11-8

Please note, these
units do not in-
6 clude rectifiers
12
*Carriage via B.R.S.

Also stocked: SEMICONDUCTORS e VALVES
AVOMETERS ® ELECTROSIL RESISTORS

PLEASE ADD 109, FOR V.A.T. including P. & P.

BARRIE electronics

3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS. ALDGATE & LIVERPOOL ST

WW—106 FOR FURTHER DETAILS
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TELEPRINTER EQUIPMENT LIMITED

Sales . . . Rentals . . . New . . . Refurbished . . . Installation . . .
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries

TELEPRINTERS Models 7B, 54, 75, 444
~ PERFORATORS 7PN, 85/86, PR75, 25
CREED EQUIPMENT 1 o READERS 654, 6S5, 6S6, 6S6M, 92, 35, 71, 72, 74
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc.

TELEPRINTERS 15, 19, 20, 28, 32, 33, 35

TELETYPE CORP. all configurations
EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS
TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc.
SIEMENS TELEPRINTERS T100 and T-68 in various configurations
EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, A, B, D & F, etc.
OTHER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN.
EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track.
SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J
SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC.
EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES,

SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS.
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COMMUNICATION AGCESSORIES & EQUIPMENT

LIMITED
G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY

JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201

JACK STRIPS—310, 320, 510, 520, 810

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A

PATCH PANELS & RACKS—made to specifications

LAMPS, SWITCHBOARD NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, Lamp Caps,
Holder No. 12

CORDS (PATCHING & SWITCHBOARD)—made to specifications

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 x 4B)

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both P.O. and
miniature

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 48J, etc.
FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H40 and individual 1/3

COILS—39A, 40A, 40E, etc.

P.O.-TYPE KEYS—1000 and PLUNGER TYPES 228, 279, etc.

EQUIPMENT RACKS AND CONSOLES—made to specifications

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS,

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT.
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MORSE EQUIPMENT LIMITED

The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment
for Morse Training Schools and for Automatic Morse Transmission. Models available include:

KEYBOARD PERFORATORS for offline tape preparation

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m.
MORSEINKERS specially designed for training, producing dots and dashes on tape
HEAVY DUTY MORSE KEYS

UNDULATORS for automatic record and W/T signals up to 300 w.p.m.

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa
MORSE REPERFORATORS operating up to 200 w.p.m.

TONE GENERATORS and all Students’ requirements

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS, TRANS-
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS

LAMPS, etc.
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77 AKEMAN STREET, TRING, HERTS., U.K.

Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring
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ELECTRONIC COMPONENTS FOR THE
WIDEST POSSIBLE RANGE OF APPLICATIONS
EVERYTHING BRAND NEW AND TO SPEC % GOOD DISCOUNTS % FREE POSTAGE (U.K.)

ELECTROVALUE “SPECIALS”

Amongst an extensive range of specialised electronic
components which we stock are

Magneto Resistors

Liquid Crystal Displays

Halt Effect Probes

Touch Switch |.C.s

Magnetically operated i1.C.s

Photo-electronic devices

FERRITE COMPONENTS

Pot cores in a wide range of useful sizes
Doubie Aperture Cores:
Ring Cores

TRANSISTORS

Very wide range of types is shown together with grouped
and tabulated specifications for each one. Outlines are
illustrated. and there is a full range of supporting hardware.
Also near-equivalent tables are given.

1.C.s

Here too @ wide range of TTL types are shown, together with
linear and special purpose types. Over 60 circuit and connection
diagrams as well as much other useful information is included.

MINITRON DIGITAL INDICATORS
3015F Seven segment filament. compatible with standard
logic modules. 0-9 and decimal point: 9mm characters in

lead DIL. £1-2
Suitable BCD decoder driver 7447 £115
3015G showing + or — & 1 & dec. pt £1.20

CAPACITORS
POLYESTER C.280

Radial leads for P.C.B. mounting. Working voltage 250V d.c.
0-01. 0-:015, 0-022. 0-033. 0-047 ea 3p
0068, 0:1.0:15 a. 4p
0-22 5p 033. 7Tp: 0-47. 8p; 0-68. 11p: 1-0. 14p: 15 21p
2.2, 24

TANTALUM BEAD
01.0-22 0-47. 1.0m ea. 13p
2.2/16V. 2:2/35V 47/ 16V 10/6-3v ea. 13p
4.7/35v, 10/16V. 22/6 ea. 16p
10/25v. 22/16V. 47, 53V 100/3v ea. 18p
POLYCARBONATE

Type B32540 Working Voltage—250V d.c
galues m  mF: 0-0047: 0-0068: 0.0082. 01

015 [
0-018: 0.022; 0-027: 0-033: 0-039: 0-047. 0-056: 0-06

0-082: 01
Workin? voitage 100V d.c

0.154p; 0185p 0.22 6p
0.277p:0.338p:0.39: 0.4 9p
0.56 12p: 0.68 13p

SILVERED MiCA

Werking voltage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages

1000. 1500 7p: 1800 8p: 2200 10p: 2700, 3500 12p
4700, 5000 15p: 6800 20p: 8200, 10.000 25p

CERAMIC DISC
lODOpF/500 2000/500. 5000/500 001mF/50 0-02mF/50.
0-1mF/3—each 2p; 0-05mF/50V—3,

CERAMIC PLATE
In a range of 26 values from 22 to 6800pF/50V d.c..
each 2p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers for good
contact and long working life
P.20 SINGLE linear 100ohms to 2:2megohms ea. 14p
P.20 SINGLE log. 4-7Kohms to 2-2megohms ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2-2megohms ea. 48p
JP.20 DUAL GANG log. 4-7Kohms to 2:2megohms  ea. 48p
JF. 20 DUAL GANG Log/antilog 10K. 22K, 47K, 1 megohm
ea. 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Decades of 10. 22 and 47 only available in ranges above.
Skeleton Carbon Presets Type PR. horizontal or vertical

6p each.
SLIDER
L'near or log. 4-7K to 1 meg. in all popular values ea 30p
Escutcheon plates. black. white or Ilghlg a. 10p
Control knobs. blk/wht/red/yel/grn/blue/dk. grey/it grey ea 7

JACKS AND PLUGS

2 clrcurt unswltched S1/88 12p
2 circuit 2 break contacts S1/BB 15p
3 circuit unswitched (Not GPO) S3/5SS 17p
3 circuit with 3 break contacts S3/BBB 20p

2 circuit with chrome nut and black/white/red/gree:

unswitched 55/85 o green of rgy
with 2 break contacts S5/BB 20p
Miniature 3.5mm 2 circuit. {black} 2 break contacts S6/BB  9p

gLUGS

circuit screened top entry P1 24,
side entry SEP1 v 363
Line socket mono 231

Line socket stereo 244 45p
3 circuit unscreened. black/ rey/white P4 46p
2 circuit. unscreened. black?wh|te/red/black/green/grey P2 18p
3 circuit screen top entry P3 53p
side entry SEP3 55p

Miniature 3-5mm 2 circuit screened P5
Miniature 3-5mm 2 circuit unscreened various colours P6 10p

INSULATED SCREW TERMINALS

In moulded polypropylene. wilh mckel plate on brass.
With insulating set. washers. /g uts. 15A/250V
tn black/brown/red/yellow/green !ue/grey ‘white. Type
TP ea. 14p
DIN CONNECTORS

2 way loudspeaker Socket 10p Plug 12p
3 way audio Socket 10p Plug 12p
5 way audio 180° Socket 12p Plug 15p
5 way audio 240° Socket 12p Plug 15p
6 way audio Socket 13p Plug 15p

RESISTORS
Code Watts Ohms Tto9 101099 100 up

{see note below}

[+ 1/3  4.7-470K 1-3 11 0.9 nett
C /2 47-10M 13 11 0-9 nett
© 3/4 4.7-10M 15 12 0-9 nett
c 1 4.7-10M 32 25 1.9 nett
MO 1/2 10-1M 4 33 2.3 nett
WW ot 0-22-390 9 9 8
ww 3 1-10K 7 7 6
ww o7 1-10K 9 9 8

Codes

o carbon film. high stability, low noise

MO = metal oxide. Electrosil TR5. ultra jow noise
wire wound, Plessey.

Values: All E12 except C W. C §W. and MO Iw.

E12: 10. 12, 15, 18, 22, 27. 33. 39. 47. 56. 68. 82

and their decades

E24: as E12 plus 11. 13. 16. 20, 24, 30, 36, 43. 51
62, 75. 91 and their decades.

Tolerances:

5% except WW 10% + 0-05Q below 100 and MO W 2%.
Prices are in pence each for quantities of the same
ohmic value and power rating. NOT mixed values.
{Ignore fractions of one penny on total value of
resistor order.} Prices for 100 up in units of 100 only.

ZENER DIODES

Full ran e E24 values: 400mW: 2.7V to 36V, 14p each:
TW: g/ to 82V, 21p each: 1-6W: 4.7V to 75V, 48p each.
Clip to increase 1-5W rating to 3 watts {type 266F). 5p.

20w 7-5V to 75V 69p each

VEROBOARD

Copper clad 0-1 matrix—2.5 X 3.75 ins. 27p: 3-75 X 375
ins.—30p: 2.5 X 5 ins.—30p: 3:75 X 5 ins.—33p. Copper
clad 0-15 in. matrix 2-5 X 3:75ins.—20p: 3-75 X 3-75ins.-
30p:2.5 X 5ins.—30p: 3-75 X 5ins.—36p.

Vero spot face cutter (any matrix) 43p.

0-040 pins {for 0-1 matrix) per 100—35p.

0-052 pins {for 0-15 matrix} per 100—35p.

ELECTROVALUE LTD

CATALOGUE 7
SECOND PRINTING

112 pages. thousands of items. illustra-
tions, diagrams, much useful technical
information. The 2nd pruimng of this cata-
logue has been updated as much as possible
on prices. It still costs only 25p post free
and still includes a refund voucher for 25p
for spending when ordering goods list
value £5 or more.

COVERS & HEATSINKS

Many types including:

T03 Transistor cover. clip-on 7P
HEATSINK

Type 6W! Extruded aluminium 1° C/W, undrilled 60p
drilled 2 X TO3 78p
KNOBS

All for 1" shafts in a very wide range of types from utilitarian
to modern solid aluminium

S-DEC

Unsurpassed for ‘breadboard work™ can be used indefinitely
without deterioration. Components just push into plug holes
andconnectautomatically. Slot for control panel. 70 holes £1-98
T-DEC

For more advanced work with 208 contacts in 38 rows, Wil take
one 161ead casrier. £3-63. (Carrierssupplied separately.)

DESOLDER BRAID

6 ftstrip 66p

25 mir.reel £715
ELECTROLYTIC CAPACITORS
Axial Lead
qF 3v 63V 10V 16V 25v 40V 63V 100V
0-47 11p 8p
1-0 11p 8p
22 11p 8p 9p
4.7 11p 8p 9p Bp
10 8p 9p 8p 8p
22 8p 9 8p 8p 10p
a7 8p 90 8p B8p 8p 10p 13p
100 9p 8p Bp 8p 9p 10p 12p 19
220 8p 8p 9p 10p 10p 11p 17p 28p
470 Sp 10p 10p 11p 13p 17p 2 45p
1.000 11p 13p 13p 17p 20p 25p 41p
2.200 15p 18p 23p 26p 37p 41p
4,700 26p 30p 39p 58p
10.000 42p 46p

This is €V Service

GIRO ACCOUNT No. 38/671/4002
DISCOUNTS

Available on all items except those shown with NETT
PRICES. 10% on orders from £5 to £14-99. 15% on orders
£15 and over

FREE PACKING AND POSTAGE

in U.K. for pre-paid mail orders. For mail orders for £2 list
value and under there is an edditional handling charge of 10p.
Overseas orders-—carriage charged at cost.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they conform
to manufacturers’ specifications and satisfaction is guaranteed
as such—no rejects, ‘seconds’ or sub-standard merchandise
is offered for sale.

Prices quoted do not include V.A.T. for which 10% must be
added to total nett value of order. Every effort is made to
ensure the correctness of information and prices in this
advertisement at time of going to press. Prices subject to
alteration without notize.

Every effort is made 10 ensure the correctness of information
and prices in this advertisement at time of going to press.
All postal communications, mail orders. etc.. to Head Office
at Egham address. Dept WW5 S.A.E. with enquiries requiring
answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone Egham 3603, Telex 264475
Shop hours.: 9-5.30 dafly. 9—1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA

Telephone (061) 432 4945

Shop hours: Daily 9—1 and 2—5.30pm_; 9—1pm Sats.
invited to contact ELECTROVALU:Z

U.S.A. CUSTOMERS are
Swarthmore PA 19081.

AMERICA. P.O. Box 27.
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TRANSISTORS & DIODES
Type Pc VvCBO FT MH2 Price
B8SY29 (SNPN‘ 300mw 15 20 ™
BD107 (SNPN 115w 64 100 a3
2N7118/2G106

{SPNP} 150mw 18 120/1 60 Tot. Sw. Time 275 NS 43p
IN985 (GPNP) 300mw 15 Toi. Sw. Time 115 NS B5p
2ZN1304 (GPNP) 160mw 30 - o T T 16p
ZN1309 (GPNP} 150mw 30 L R s 30p
ZN10486 (GPNP} 50w 104 B s £2.50
2ZN1146A (GPNP) 90w 0 15 i abkp
IN1542 (G) 1otw 104 Dae [
IN1547 (G) 1w 100 D38 Thp
ZN1557 (G) 106w 40 036 SR
#N1908 (GPNP) 154w 130 a0 8-
212080 (G) 170w 0 o £1.10
2M2082 (G} 17w 40 B i i £1-10
217405 (SNPN 1w 120 7 L 55p
2M3054 {SNPN 29w a0 BB L e e e e 40p
IN3055 (SNPN) 115w 100 L e 45p
2N3375 (SNPN) 11-6w &E BOO . ... ... £3.48
2N4427 (SNPN) 3.5w 40 FOO, S50« e e e 52p
2N5322 {SNPN) 10w 55 azs ., 5 o o oooo o 50p
Tnp. Pricu T Price Type Price
2fB01a0c22 . sop  oFE3 250 RASII0AF ...... 25p
ASZIS/OCZG 25p GET110/NKT303 . 20p STC Wire End
0Cc35 . 40p oC702 ....... 10p 400PIVIA . . 4 for 80p
0C42 40p A5 20p IN3193 . ....... 13p
[o[o3 J A e 12p 810 . 25p IN3194 ........ 14p
cv7oos/oc72 20p 0A81 . 20p IN3255 20p
0C75 25p RAS508AF 26p

RCA PHOTOMULTIPLIER C31005B BRIDGE RECTIFIERS
Checked and tested ..... £37-50 1B40KO550v4a.............. 98p
RECTIFIER STACKS SWITCHES

GEX54181P2 ... Coas Edwards High Vacuum “‘Speedivac’’ model

GEX541B1P1 ... .2 80 VSK1B range 25-760 torr contact ratings

GEX541D2P1 .. ... 380 250v. 5a. volume 4-2 cu. cm. max. working

GEX541NB1P1F... £6-00

pressure 15|b/sq. in. gauge net weight

£600 17 ozs. £6-20

Belling Delay hand reset L415

Stackpole min. rocker 125v.10a. 250v
Sa

GEXS41HP3F _ ...,
SX751N1B1P1F .. .£6:00

AUDIO TEST

broadcasting authorities and

MC358AG . ..£8:00

1
CR10-02110a. .

....................... 20p
INTEGRATED CIHCUITS Tippalite Rocker 12v............¢.0.. 60p
mggg% -.£11 Securex 5000 press button 250v. ac..£1-20

DIGITAL COUNTERS

. Veeder Root Mech. Reset 4 dig. ...... 50p
::4:33:2%6 b cssgo Hengstler Reset 6 dig. 110v. Type 400
CA3021 " £11= mounted on Paxolin panel complete with
CABOZBAM 97 2 rectifiers CCL suppressor ......... £85-50
acot STABILIZED POWER SUPPLIES
CA3038A . ..£214
g Advance PM47 0-15v.................. £1
CA3055 ... .£1-24
085 . .78 RELAYS
CA3085 U4 .
CDA4035AE . L£191 Varley Min. 700Q12v................. 50p
CD4017AE ..£3-86 Siemens Min. 12/15v..... ...50p
CD4047AD  ...... £3.86 Magnetic Dev. Type 596E.. .£2-00
B8R Type M51 240v................... 65p
THYRISTORS KEYBOARDS
GE2N1774200v. 5a.£1-20 ICT Numerical...........ccvveeenn.. £350
CR1-021C 20v.1a. . .28p carr. 35p
CR10-1018 100v. ICL Alpha Verifier (PN7035130)....£27-50
............. carr. £1-00

ELECTROACOUSTIC UNIT

CR10-40B 10a..... £1:00 6 watt {peak) Amplifier 240v. AC, with
CR10-05110a. .... £1-00 inputs for Radio. Tape Recorder, freq.
CR10-01710a. .... £1-00 response 80-12,500Hz, bass and treble
BTX 92 1200R 16a controls, 2 speakers. Dimensions 265 x

1200v.. .. ....onee £2-88 235 x 580 mm. Net weight 10Kg. Ideal for
STC 3/40400v. 3a.. ..50p education seminars etc. £12-00 incl. carr.
CONNECTORS

McMurdo Red Range. Plug RP24

McMurdo Red Range. SKT RS32....

Eng. Elect. Edge. 36 way 0-2 inch .

Sylvania Edge. 48 way O-2inch .......

Ultra Gold-plated Contacts. O-1 inch Type 10M 54631263C 38 way....pair £2-00
2

0 way....pair £1-60
CAPACITORS
Daly Electrolytic 9000 uf 40v. 50p; Wego paper 4uf 400v 60p; Dubilier
Metallised Paper Type 426 100uf 150v. DC 50p; R.1.C. type 1287 1.8uf 440v.
AC 38p. TCC Visconol O*1uf 1500v. DC 50p.

MOTORS
GEC fractional 1/12 hp 230/250v 1ph 50c 2850mpm............ £3-80 carr. 67p
E.E. +hp 230v. 50c 1ph 50c.144Jrpm compiete with cap 80/100uf 275v. . t:l£31 %%
carr
3 phase 2HP motor 60/50c.. 1800/1500 RPM, 208/220/440v... .. s £21.50

FANS, CENTRIFUGAL BLOWERS
Alrmax Type M1/Y3854 (3 blades) Cast
Alumlinium alloy Impeller & casing (corres-
ponds to current type 3965 74°') 230v.
1ph 50c 2900rpm Class “A™ insulation
425cgg free air weight 8ilbs. incl. p.p.

21

Woods Aerofoil short casing type “'S°’
2700mpm 220/250v 1ph 50c¢ 6’ plastic
impelierincl. p.p. £11-50.

Woods Aerofoil Code 7.5 280K 200/250v.
1-0a 1ph 50c 2700rpm 74 impetler 14
blades incl p.p.£13:50. E
s"vlco Electric Hi-Velocity Fans suuab|e for Gas i
e lon Sy . Steam

conveying, Coolmg Elecuomc eqummant, Au blast
for Oit burners. Secomak Model 365 (corresponds
to 575) Airblast Fan, 440v 3ph 50c 0-75hp 2850rpm.
continuous 160cfm 12 in w.g. nett weight 44lb,
price incl. carr. £41.00. Secomak model 350 250v
1ph 50c 0-166hp, 2800 rpm continuous 50cfm 2 in.
w.g. net weight 34lbs, price incl. carr. £26-00.

Air Controls type VBL4 200/250v 1ph 50c. 110cfm
free air weight 7 §1bs price inct. p.p. £14-80.

Type VBLS 200/250v 1ph 50c. 172 cfm free air.
Weight 10¢lIbs, price incl. p.p. £18-50.

Wiliam ANday Alcosa Single Stage Vacuum Pump

Model HSPOB 8 HG. Rpm 1420. E.E. 3 phase

induction motor 1/3 hp cont 220/250v. 380/440v.

Class E ins. £21-00 incl. carriage.

Gast MFG. Vacuum pump 0622-P702-R26X.
Motor 110/120v. A.C. 1 ph. 80c 1725 rpm. Class E.
10cuft to 10in Mercury in 2 mins maintains vacuum.
635mm Mercury. Or as compressor 10psi int. or
15 psi cont. £26:00 incl. carr.

Where p.p. not advised add 10p per £ handling and post (in UK). Cash

9.30-5.00. Free Car Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T.

W. & B. MACFARLANE

126 UXBRIDGE ROAD, HANWELL, LONDON W7 3SL
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ROGERS

EQUIPMENT

A comprehensive. versatile range of
test equipment primarily designed for
the measurement of high quality audio
equipment. but with additional
applications in the electronics industry
in general. The equipment is of
particular interest to the professional
audio engineer, recording studios,

educational establishments.

DM344A Distortion Factor Meter. Designed to make accurate and rapid measure-
ments of total harmonic distortion generated within high quality audio amplifiers.
recording and transmission equipment. Selling Price: Chassis — £132.50.c/w.
Case — £140.00 + VAT.
$324 Low Distortion Oscillator. Generates a pure sine wave and has been designed
as a general purpose low distortion signal source. The primary application, used in
conjunction with the DM344A, is the measurement of total harmonic distortion.
elling Price: Chassis — £56.50.c/w. Case — £62.50 + VAT.
AM324 AF Millivoltmeter. Designed for voltage measurements in the audio and low
RF ranges and. principally for measuring low level signals in high impedance circuits.
Selling Price: Chassis — £64.00.c/w. Case — £70.00 + VAT,

Model ‘A’ Noise Generator. A portable
battery operated unit designed for carrying
out listening tests on loudspeakers. ‘Pink’
or ‘"White’ noise can be selected and output
can be continuous or burst. Output is con-
tinuously variable. Selling Price: £32.50
+ VAT.

Full Colour Literature describing the compluets rangs mey be had on request.

ROGERS DEVELOPMENTS (Electronics) LIMITED

4/14 Barmeston Road. London SE6 3BN, England
Telephone: 01-698 7424/4340

STEREO IC DECODER

HIGH PERFORMANCE PHASE LOCKED LOOP
(as In ‘"W.W.’ July '72)

MOTOROLA MC1310P EX STOCK DELIVERY
SPECIFICATION
Separation : 40dB 50Hz-16kHz.
1/P level: 560mV rms O/P ievel : 485mV rms per channel.
Input impedance : GOKL. Powet requiraments: 8-16V at 16mA
Will drive up to 76mA stereo ‘on’ lamp or LED.

Distortion : 0-3%

KIT COMPRISES FIBREGLASS PCB ONLY WHY PAY
(Roller tinned), Resistors, I.C., Capacitors, £3-98 MORE?
Preset Potm. & Ci post tree.
LIGHT EMITTING DIODE RED 29p

Suitable as stereo ‘on’ indicator for above GREEN B8p
MC1310P only £3-15 plus p.p. 6p

NOTE
As the supplier of the first MC1310P decoder kit, of which we have sold literally thousands,
our customers can benefit from our wide oxperlenco.

V.A.T.
Please add V.A.T. at 10 to all prices

FI-COMP ELECTRONICS
BURTON ROAD, EGGINTON, DERBY, DEG 8GY

WW—111 FOR FURTHER DETAILS

with order. Pe:sonal callers welcome.Open Mon.-Wed. 9.30-5.00 Fri.-Sat. -

RELAYS 8.P. 0. TYPI 3000
AND 6

l Insons BUILT TO YOUR SPEClFICATION.
HIGHEST QUALITY AT COMPETI-
TIVE PRICES WITH A QUICK DE-
LIVERY SERVICE. QUOTATIONS BY
RETURN HOME AND OVERSEAS.

B.P.O. TYPE UNISELECTORS

8 Level all non bridging 300 ohms £14.08 ea.
11 Level 1 bridging 10 non bridging 65 ohms
£17.38 ea. 4 pole 50 way all non bridging 75 ohms
£11.33 ea.

LARGE STOCKS HELD OF G.E.C.
MINIATURE SEALED AND ERICS-
SON CYLINDRICAL TYPE RELAYS.

BRIDGE MEGGERS 1000 Voits 0/100 Megohms with Resistance Box 0/999 Ohms, £84.70 ea.
MINIATURE DIGITAL INDICATOR. Size of digits } In., illuminated by 28 volt lamps,
reading 0 to 9 with decimal points, quick disconnect at rear of unit for easy lamp replacement.
This minlaturized digital display operates on a rear-projection principle, when one of the
twelve lamps at the rear of the unit is lighted, the lamp projects the corresponding digit on
the condensing lens through a projection lens on to the viewing screen at the front of the unit,
£4.40 ea. lllustrated detalis availabie.

EQUIPMENT WIRE 7/0076 PVC. Blue only, £7.17 1,000 yds. 14/0076 Type 11, £0.37 1,000 yds,
BPO NUMBER 2 SWITCHBOARD LAMPS. 6 volts £15.40 per 100. 24 volts £22 per 100.

ALL PRICES SHOWN INCLUDE CARRIAGE U.K. ONLY AND 10% VAT

L. WILKINSON (CROYDON) LTD., LONGLEY HOUSE,
LONGLEY RD.. CROYDON, CR 3LH. Phone #1-684 0236. Grams: WILCO CROYDON

WW—110 FOR FURTHER DETAILS

WW—112 FOR FURTHER DETAHLS
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C. T. ELECTRONIG

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

semiconduciors

267 ACTON LANE, LONDON
W4 5DG 01-994 6275

WAREHOUSE

20-24 BEAUMONT ROAD, W.4.
SURPLUS COMPONENTS, TEST EQUIPMENT, etc., etc.

THOUSANDS OF BARGAINS

Test Equipment J Oscilloscopes Y Signal Generators % Counters

Cabinets % Bridges % Meters % Transmitters ¥ Receivers % Power

Supplies + Laboratory Equipment % Galvanometers % Audio

Equipment s Video Equipment ¥ Meters % Battery Chargers
Motors % Etc. % Etc.

20 TONS OF ELECTRONIC EQUIPMENT

Resistors % Relays J Capacitors % Switches % Transformers
Meters % Potentiometers Component Panels % Semiconductors
Cable % Values % Etc. % Etc. % Etc.

Regret no lists available. Personal callers only. Cash and Carry only.

AUDIO ACCESSORY SHOP

17 TURNHAM GREEN TERRACE,
CHISWICK, W.4

VALVE AMPLIFIERS

5 Watt.
15 Watt.
30 Watt

FAL Phase 50W......

FAL Disco Mk. 2.....

50 Watt
150 Watt. .
500 Watt. ...

TRANSISTOR AMPLIFIERS

£39-93 | FAL Phage 100W.

DISCO CONSOLES
£82-99 FAL Power Disco ..
{with 70W. rms.

speaker, plus

HEAVY DUTY
LOUDSPEAKERS

* SPECIAL OFFER PRICE %

Decca 8in 10 watt Hi-Fi
matching
tweeter £7-50 complete

Suitable2 way Xover......

DISCO LIG HTING

Sound-Light Module ...... £79
3 Channel Sound-Light £22-50
Oil Wheel 6 in. dia.... . £525
Suitable § rPm Motor . £1-00
Strobe 4 Joule . £25-00
Smgle Flash Box . . £7'50
(100W Red. Blue, Gn., Yel.)}
Triple Flash Box .......... £16:25
£1-21 150W Projector plus Wheel £25

8in.+ Tweeter
13x 8in.

12in X Tweeter

TEAK VENEERED SPEAKER CABINETS
For 8x5in. Speaker

13 x8in.+Tweeter

Size 7}x1ﬁ x5

l:i*xsi
10}X17x6 .....
12x 185 %83 .
15§ x18x 8%

AC107 35p | BCY33 45p | MJE370 75p | OC77 40p | ZTX504 50p | 2N2907
AC125 25p | BCY34 45p | MJE3T s0p | OC81 25p | ZTX531 30p | 2N29266G 1:p
AC126 25p | BCY3! 60p | MJES20 60p | OC83 25p | ZTX550 30p | 2N3053 25p
AC127 25p | BCY39 05p | MJES21 75p | OC84 25p | {N914 8p | 2N3054 60p
AC128 25p | BCYS5  £1:20 | MJE29s5  £1-95 | 0OC139 40p | 1N916 8p | 2N3055 65p
AC176 25p | BCY T 22p | MJE3055  85p | OC140 25p | 1N4001 7p | 2N3232 70p
AC187 25p { BCY71 20p | MM1613 43p [ 0C170 25p | 1N4002 8p | 2N3440 80p
AC188 30p | BCY72 20p | MM1712 e0p [ OC171 25p | 1N4003 9p | 2N3702 14p
AD140 s5p | BD121 75p | MPF102 45p | OC200 50p | 1N4004 10p | 2N3703 12p
AD149 &5p | BD123 75p | MPF103 0C201 0P | 1N4005 12p | 2N3704 12p
AD161 44p | BD124 75p | (2N5457)  35p | OC202 75p | 1N4006 13p | 2N3705 12p
AD162 44p | BD131 5p | MPF104 0C205 80P | 1N4007 14p | 2N3706 12p
AF114 25p | BD132 5P | (2N5458) 40p | TIP29A 50p { 1N4148 Tp | 2N3707 12p
AF115 25p | BD153 75 | MPF105 TIP30A 80p | 2N696 30p | 2N3708 12p
AF118 25p | BD156 75p | (2N5459) 40p | TIP31A 65p | 2N697 25p | 2N3 14p
AF117 25p { BDY11 £1-40 | NKT135 35p | TIP32A T5p | 2N698 25p | 2N3771 £2:80
AF118 50p | BF152 20p | NKT! 25p [ TIP33A  £1:05 | 2N706 12p | 2N3772  £3-00
AF172 30p { BF194 14p | NKT401 75p | TIP34A  £1-55 | 2N706A 15p | 2N3773 £3-40
BA102 30p { BF195 15p | NKT404 80p | TIP35A  £3-35 | 2N708 15p | 2N3819 35p
BA12 60p | BF196 15p | NKT773 25p | TIP36A  £3:65 | 2N930 20p | 2N3820 55p
BA114 18p | BFX29 30p | NKT774 25p [ TIPHIA 75p | 2N1132 25p | 2N3866 5p
8C107 14p | BFX84 30p | OAS 25p | TIP42A 95p | 2N1302 20p | 2N3904 2p
BC108 14p | BFX85 30p | OA10 50p | TIP29B 60p | 2N1303 20p | 2N3905 2p
8C109 14p | BFX86 30p | OA47 10p | TIP30B 70P | 2N1304 25p | 2N4058 12p
8C109C 16p | BFX87 30p [ OAT0 12p | TIP31B 75p | 2N1305 25p | 2N4059 12p
BC147 12p | BFX88 30p | OA8Y 10p | TIP328 85p | 2N1306 25p | 2N4060 12p
BC148 12p | BFY44 50p | OA90 10p | TIP338  £1-20 | 2N1307 350 | 2N4051 14p
BC149 12p | BFYS0 25p | OA91 10p | TIP34B  £1-75 | 2N1308 350 | o425 170
BC157 14p | BFYS! 25p | OA200 10p | TIP358  £2:90 | 2N1309 35p
BC158 14p | BFY52 25p | OA202 10p | TIP36B  £3:80 | 2N1613 25p | 2N4286 15p
8C159 14p | BFY53 25p | QA210 35p | TIP29C 75p | 2N1711 25p | 2N4287 15p
BC169C 15p | BFY90 60p | OA211 35p | TIP30C 85p | 2N2160 85p | 2N4288 15p
BC182 13p | BSW63 60p | OC16 80p | TIP31C 90p | 2N2217 25p | oN4z8o 15p
BC183 13p | BSW68 75p | OC19 #5p | TIP32C  £1-10 | 2N2218 300 [ 54000 15
BC184 13p | BSY®B5A  12p | OC22 s5p | TIP33C  £1-35 | 2N2219 35p 2
BC212 15p | BY127 20p | OC26 65p | TIP34C  £2-00 [ 2N2022 25p | 2N4444 £190
BC213 15p | BY 164 60p | OC28 65p | TIP35C  £3:25 | 2N2222A  25p | 2N4871 5p
BC214 15p | 15103 15p | OC35 60p | TIP36C  £4-25 | 2N2398 70p | aNs191 9%p
BC2 14p | MJ340 50p | OC44 20p | TIS50 40p | 2N2646 500 | onsi0s  £1-10
BC239 14p | MJ481 95p | OC4s 20p | ZTX107 15p [ 2N2846  £150 | o &
BCY30 40p [ MJ2801  £1:20 | OCT1 17p | ZTX300 15p | 2N2904 30p 0p
BCY31 55p | MJ2001  £2:20 [ OC75 25p | ZTX500 16p | 2N2905 45p | 40361 50p
BCY32 #5p | MJE340 s0p | OC76 25p | ZTX501 20p | 2N2906 25p | 40062 55p
12+ 10% 254+ ... 15% 100+ ... 20%
SEMICONDUCTORS. Mixed Transistors, I.C.'s etc.
QUANT'TY DISCOUNTS Larger quantity discounts please telephone.
DIGITAL INTEGRATED CIRCUITS | SN7451 25p | SN74104 SN74166 £4-00
N7454 28p | SN74105 SN74167 £6:25
N7460 25p | SN74107 SN74170 £4-10
N7470 30p | SN74110 SN74174  £2:00
N7472 30p | SN74118 SN74175  £1-35
N7473 57p | SN74119 SN74176  £1-60
N7474 50p | SN74121 SN74177  £1-00
N7475 96p | SN74122 SN74180 £1'55
N7476 60p [ SN74123 SN74181  £7-00
N7480 30p [ SN74141 SN74182  £2-60
N7481  £1-25|SN74145 SN74184  £2:45
N7482 40p [ SN74150 35| SN74185  £240
SN7400 SN7412 N7483  £1-00| SN74151 SN74190 £1:85
SN7401 38p | SN7413 N7484 95p | SN74153 SN74191  £1-85
SN7402 28p  SN7416 N7436 45p | SN74154 SN74192  £2:00
SN7403 28p | SN7417 N7490 75p | SN74155
SN7404 40p | SN7420 N7481  £1:20 SN74156 5| SN74193  £2:00
SN7405 40p | SN7422 SN7492 75p | SN74157 SN74104  £2:50
SN7406 40p | SN7423 -05 | SN7493 75p | SN741 SN74195 £1:35
SN7407 56p | SN7425 -00 | SN7494 80p | SN74161 SN74196  £1-50
SN7408 55p | SN7427 -00 | SN7495 90p | SN74162 SN74197  £150
SN7409 450 | SN7428 75| SN7496  £1:00 { SN74163
SN7410 28p | SN7430 SN7448 200 | SN7497  £6:25 | SN74164 SN74198  £4:60
SN7411 24p | SN7432 48p SN7450 25p | SN74100  £2:50 ' SN74165 SN74199 £4-60
ALUMINIUM BOXES
TRIACS
S.C.R. AB7 2} X 5% X 1}in 50p
CRET0 AB8 4 X 4 X 1jin 50p
5
CRS1/10 AB9 4 x 2% x li!n 50p
CRS1/20 AB10 4 X 5% X 1}in 50p
CRS1/40 4 X 2in
CR31/60 AB11 x 2} 80p
CRS3/10 AB12 3 x 2 X 1in 44p
CRS3/20 AB14 7 x5 X 2iin 84p
R ABI5 8x6 x3in  £108
CRS16/100 AB16 10 X 7 X 3in £1-22
‘CRS16/200 AB17 10 X 4} X 3in £1-08
ERSALLED 3A 200V Rec. Diode...... 250 || aB18 12 x5 x 3in £1-20
C106D AB19 17 X8 X 3in £1-60
0669
TIC44
2N
LINEAR OP. AMPS VEROBOARD
LM309K 5V. 1A. Voltage 01 015
Reg. ..
BRIDGE RECTIFIERS 23 x 33 24p 190
LM723C . 150mA
g’vofs}?4i°°\z/oov g_',: Voltage RET. wevemrrnns £1-05 21 X 5 27p 23p
MDA2322 6A. 100V, gop || MFC4000 250mW Audio .. 89p |} 33 x 33 p  Wp
TBAB00 5 Watt Audio .. £1'50 3 x5 31p 31p
ZENER DIODES 709C OP. Amp D.1.L./T0S9 45p
1€ Op. Amp 814 D.LL/ prpded 32 8p
C—_¢=_: ) 17 x 3% £1-10 ap
" 748C Op. mp D.LL. 15p 17 x 5 (plain) 8p 990p
;?%_Y;,?v sau/e.n.es L0 15p 747C Dual Op. Amp. .... £1:20 Pin insertion tool  67p 57p
1.5 Watt rang ZN414 Radio I.C. ..... ... £1-25 Spot face counter  48p a8p
10 Watt range . T?mo? R?dlo I.C. Inc. Pk 36 Pins 20p 200
CA3014 ...
LD CA3018 .
TiL208 CA3028 -
HP5082 .. CA3036 . V.A.T.
MA2082R . CA3046 ...
CA3048 .... Unless otherwise statedall prices
CA3075 ... are EXCLUSIVE of .T.
L.D.R CA3080Q Piease add 10% to all orders.
e MC1303L . gnrrla‘?so: orde'u under £5 + 20p.
ost 3
ORP12.... ®8p AP I LU

ALSO: Audio Connecting Leads, Tape, Casseites, Stereo
Systems, Mixers, Mic. Stands, Speaker Cloth, Turntables,
Plynths, Covers, etc., etc.

REXINE COVERED SPEAKER CABINETS
guitagz.for P.A. or DISCO use; takes 12in. speaker unit. Size approx. 18x18x
n. -00.

SPEAKER CLOTH
Available in Black or Green; Approx. width 54in. £1-75 yd.

HEADPHONES
Type H-202 Features: Monofstereo switch, Volume controls on each channel.
Freq. response: 20-20,000Hz. Impecdance 4-16 chms. £4-50.

V41 Vu meter - .ELECTRONIC COMPONENTS

£2
The V41 is ool BARGAIN COMPONENT PACKS
brated —20 to +3 | Pack
and 0-1009%, mak- No.

ing it suitable for
use as a recording
level meter or as a

| 500 Carbon resistors, $, §, |, 2 watt.
3 250 Ceramic, Polystyrene, Silver Mica, etc.,

ower output indi- Condensers.
Sm,, e ! 4 250 Polyester, Polycarbonate, Paper, etc.,
Sensitivity: 130 uA Condensers.

Internai resistance:
600 ohms. Dimen-
sions: 40 X 40 X

29 mm.

Solidev 15W Ciass
8 Audio Amp
thick film Cnrcult

5 25 Potentiometers, assorted.

7 50 Assorted Tagstrips.

8 iIb Assorted nuts, bolts, washers, spacers, etc.

10 50 Preset Potentiometers.

13 30 Unmarked OC71 Transistors.

14 25 Unmarked 250mW. Zener Diode. 47V,
5.1V, 6-2V, 7.5V, 9:1V, 10V. Measured and

£3-85p. .
Handbookil 365 tested. Please state voltages required.

TBAB005W Audio

I.C. £1-50. Data 15 50 G.E. Diode OA47 Equivt.

3196“ sw Am- | ALLCOMPONENTS NEW AND UNUSED

plifier Module£3-75 £1 + 25p p.p. per pack, £5 for 5 packs pffree.
%% SPECIAL OFFERS %%

PRI, 240V, SEC. 12V. 100mA.

Manuf.: Hinchley

Size: 36 x 45 x 40mm. F.C.
83mm.

1000-50p. ea. 10,000-40p. ea.

GREY ML6650. 3 x 7/0-2mm.

MINIATURE MAINS TRANSFORMER.

Price: 1-85p. 100-86p. ea.
3 CORE PVC INSULATED MAINS CABLE

Price: 100m.-£4'50 1000m.-£35 10,000m.-£330
0-47mfd. 50V. MYLAR FILM CAPACITOR SIxPe: 1in X 0:35in X 0'65in
.C. Mount.

Price: 100-6-8p. ea. 1,000-5p. ea. 10,000-4-3p. ea.

POWER SUPPLY. 12V, 6-5A. Stabllised Power Supply. Confains 18 5V.
8-5A. sec. Transformer, 4 X4000uF 25V. Mullard capacitors, 2X2N3055 on 2
Redpoint heatsinks, 12A., 120V, Bridge rectifier, stabllised p.c.b. circuit diagram.
The parts aione are worth the asking price of £13 each inc. carriage

240V. A.C. NOID. Reversible operation; twin coil. Size: approx. 24X
14 x13in. %p tnh.
PHILLIPS MINIATURE _TUBULAR CERAMIC U.H. F. TRIMMERS.
Type 092 .. 0-8—22 pF Type 801 .. 08—22 pF. Type 991 .. 0-5—1-3 pF.

1— lp. 100—7 Sp ea.; 1000—5p ea.
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES P e
AC107 022 ADI161 & BC160 0-20 BDIs1 055 BF183 044 MJE:055 0-82 2G309 039 2N2194 039 2N3053 0-19 2N4058 0-13 § YOLTAGE RANd
AClI3  0-20 AD162 (MP) BC151 022 BD132 066 BFI84 028 MJIE3430 0-86 26339 022 2N2217 0-24 2N3054 051 2N4059 011 J2-33V. 400mv
ACIIE 022 075 BCl32 018 BD133 072 BFI85 033 MPF102 048 2G339A 018 2N2218 0-22 2N3055 0-55 2N4060 0-13 [ Case) 12p ea. 13%
AC117K 0-32 ADT140 0 55 BC153 0-31 BD135 044 BF187 0-30 MPFI104 041 2G344  0-20 2N2219 0-22 2N3391 0-18 2N4061 0-13 | Hat) 18p ea. 10W
AC122 013 AF114 027 BCl54 0-33 BDI36 044 BF188  0-44 MPF105 041 2G345 018 2N2220 0-24 2N33914 018 2N4062 0-13 ] Stud) 32p ea. Al
AC125 019 AF115 027 BCI57 0-20 BD137 050 BF194 013 ocls 039 20371 0-18 2N2221 0-22 2N3392 016 aN4281 0-19 [tested 5% tol
ACI26 019 AF116 027 BCls8 013 BD138 056 BF195 018 0020 070 2G371B 0-13 2N2222 0-22 2N3303 016 2N4285 0-19 [marked. State
AC127 020 AFI117 027 BCI59 013 BD139 061 BF196 016 0022 052 2G373 019 2N2368 0-19 2N3394 018 2N4286 @-19 | required.
AC128  0-20 AF118 039 BC160  0-50 BD140 0-68 BF197 018 0023 054 26374 019 2N2369 0-16 9N3395 019 0-19
AC132 018 AF124 033 BC161 088 BD155  0-88 BF200  0-50 002: 062 26377 033 2N2369A 0-18 2N3402 023 0-19 10 amp POT
AC134 018 AF125 033 BC167 013 BD175 0-68 BF222 105 0025 045 20378 018 2N2411 027 2N3403 023 0-19 P
il st dnm om o opast el ooue gw mmeogm o OG0 ol m e nam e | sis | shioct necr
acir o020 ARIZT OB ROl O Bbi7e o9z broso o4 0¥ 988 DAY 033 Inows o2 : o on heat sin!
ACI41K 0-32 ; : D) : X 0c29 056 26101 2N 27119023 i 019
AC142  0-20 AF178 055 BC171 018 BDL79 077 BF262  0-81 0C35  0-46 26414 033 2N2712 0-23 - 019 100PIV. 99p ¢
AC149K 0.28 AF179 055 BC172 018 BDI80 077 BF263  0-61 0036 0-85 2G417  0-28 2N2714 0-23 b 013
ACI5L . 017 AF180 085 BC173 016 BDI85 072 BF270  0-39 001l 022 2N388 039 2N2904 019 q 080 | NEW LINE
ACIb4  0-22 AF181 055 BC174 018 BDIS6 072 BF271 0-33 0c12 097 2N388A 061 2N2904A 0-23 2N3525 0-83 0-35 ;
AF186 065 BC175 024 BDI87 077 BF272 088 o 17 2N404  0-22 2N2905 023 d 0.35 | Elastic Encapsulat
ACIS 022 {puso 041  BCI7T 021 BDBS 077 BFais 030 oGh 000 2N40éA 031 9N29054023 : 044 | 2Amp. BRIDGE I
ACIS6 022 Rpjo2 o072  BCI78 021  BDISO 088 BFrs 098 OGN 03] aNmd 046 2N2006 017 : o075 |50y hus 3
4 AL103 072 BC179 021 BDI9% 083 BFW10 0-66 oo o1l 2N527  0-54 2N2906A 0-20 2N3646 010 0-56 o 0
AC165  0-22 ASY26 0-28 BC180 027 BD195 094 BFX20 0-30 R 2N598  0-46 2N2907 0-22 283702 013 ZO0VIRME BENE
ACI66 022  igys7 0.3  BCIs1 087  BDI9%6 094  BFYss 024 o072 O18  onseo o050 2N2007A 024  2N3703 013 46 Jioov kM8 50
ACI67 022 ygyss 028  BClsz 011 BD197 0-99 BFX85 033  oGr  op7  2N6%6 014 2N2993 016 2N3704 014 o-g1 |Size 18 mm x
ACI68  0-27 ABY29 028 BCL82L 0-11 BD198 099 BFX86 024 : 017 IN697 015 2N2924 016 283705 0-13 0y L p—
AC169 016  4ys0 028  BCIS3 011  BDI9%9 105  BFXS7 027  ogre o5  2NG98 027  2N2025 016  9N3706 013 086 UNLJUNCTIO
AC176 022 ASYS51 028 BC183L 011 BD200 105 BFX88 024 0081 017 2N699 039 2N2926(G) 2N3707 014 0-86 J UT46. Eqvt. 2
ACL77 027 A8Y52 028 BCI84 013 BD205 088 BFY50 0-22 ocglp 017 2N706  0-08 014 2N3708 0-08 088 [ Eqvt. TiS43. BE
AC178 0:81 ABY54 0-28 BC184L 013 BD206 088 BFY51 022 0C82 017 2N706A 0-10 2N2926(Y) 2N3709 0'10 062 §30p each, 25-9
AC179 031 ABY55  0-28 BCI86 031 BD207 105 BFY52 022 0C82D 017 aN708 013 0-12 2N3710 0-10 0-46 [ 100 UP 22p.
AC180 022 ABY56 0-28 BC187 031 BD208  1:05 BFY53 019 0C83 0.9 2N711  0-33 IN2926(0) aN3711 010 0-46 ] mm
ACISOK 0-32 ABY57 0-28 BC207 0-12 BDY20 110 BPX25 0-94 00130 023 2N717  0-39 011 2N3819 0-31 062
ACI81 022 ABY58 028 BC208 012 BF1l5 027 B8X19 017 00110 035 2N7I8 027 g 2N3820 0-55 o077 | CADMIUM C
ACISIK 0-32 ABY73 0-28 BC209 013 BF117  0-50 BSX20 017 00169  0-28 2N7184 085 ZX2R2000 9N3821 0-39 077
AC187  0-24 ASZ21 044 BC?I?L 012 BF118 077 B8Y25 017 00170 0-28 2N726 081 TP 2N3823 0-31 0-77 ORP12 48p
:giggk 8%2 BC107 g-ig BC213L 0-12 31-119 8'17570 Bg¥‘26 g}; 0C171  0-98 2N727 g-g; h 26(B3 7 2N3903 0-31 0-77
. BCI08 O BC214L 018 Fl21 0 BSY27 O q aN743 0 o 9N3904 033 ]
ACIofk 053  boios 013  Bosse- 038  Brias o0ss  meyss 017 OG0 02 L7l 0B ansolo 07 an3tes 01 242 JoeneRAL PUR
ACY17 028 BC113 011 BC226 0-39 BF125  0-50 B8Y29 017 00202 0-31 2N914 016 2N3011 0-16 2N3906 0-30 050 §NEN SILICON 8W
ACYIS 0-22 BCIl4 017 BC301  0-30 BF127  0-55 BSY38 0-20 0G203 028 2N918  0-33 S IODES ING N8.
ACY10 o022 BCIl5 017 BC302 027 BF152 081 BSY39 0-20 00204  0-88 2N929 023 SIM. TO 2N706;8
ACY20 022 BCI16 017 BC303  0-35 BF153 0-50 B8Y40 031 00 0-39 2N930 023 AA119 009 BY130 018 0Alo 015 |27/28/85A. A.LL
ACY21 022 BC117 020 BCi04 040 BFI54 0-50 B8Y4l 031 oc§33 044 2N1131 0-22 AA120 008 BY133 0-23 0A47 0-08 ] devices no open o
ACY22 018 BC118 011 BC440  0-34 BF155 077 B8Y95 014 OCP71 0-48 2N1132 0-24 AA129 008 BY164 055 OA70  0-08 ] clrcuits. ALSO A
AcYar o BCl19 033 BC460 040 BF156 053 BSY00A 0-14 ORP12 048 2N1302 016 AAYS0 010 BY X 3230088 0A79  0-08 [ ABLE in PNF E
ACY28 021 BC120 0-88 BCY30 027 BF157 0-61 Bulo5 £ ) 2N1303 0-18 13 011 0 OA81 008 X .
ACY29 038 BC125 013 BCY30 027 BF158 061 CILIE 056 P20 0-55 2N1304 0-19 BA100 011 BYZ10 038 0A85 0-10 fordering please
ACY30 031 BC126  0-20 BCY31 0-29 BF159 068 400 033 p2L 0-50 2N1305 0-18 BAllg 0-23 BYZ1l 0-33 0A90 ooy | preference NPN o
ACY31 031 BC132 013 BCY32 033 BF160 044 c107 028 P346A 022 2N1306 0-23 BA126 024 BYZ12 033 oA9l 007
ACY34 023 BCI34 0-20 BCY33 024 BF162 0-44 Ci2+ 028 P397 048 uN1307 0-23 BAl48 016 BYZ13 g-ﬁ oiss IR0 oe :g o
ACY35 0238 BC135 013 BCY34 028 BF163 0-44 c425 068 9T140 014 2N1308 0-26 BA1S4 013 BYZ16 0 P or
ACY36 031  BOIs 017  BOYse 016  BFies 044  Odoc 039  STil 019  2NI30D 028  BAISs 018  BYZIT 039 Oases oop | 200 For
i ol aw o EGI SB  mln DM o R mwo ow  bulom BN MR QMR OR g exfun W
ACY44 039 Boi om Pons 038 BF173 024 442 0-33 UTs6  0-30 N1889 0-35 BY100 017 CG62 8D19  0-08
AD130 042 BC141 0-33 BCZ11 0-28 BF176 0-34 Ci44 039 ZN414 2120 2N1890 0-50 BY101 013 (0A91 Eq.) igg‘ %3 SIL. G.P. DIOD:
AD140 oga BCl42 033 BCZ1Z 028 BF177 039 gfi:’o %-222 26301 ogi 2N1893 041 B%i(}ﬁ g}g o 0-08 wgif 8-03 300mW 3¢
D142 053 BC143 033 BD115 0-68 BF178 033 T100 0- 26302 0 9N2147 079 BY114 0 3651 J 40PIV(Min) 10
AD143 042 BCl45 0-50 BDI116 088 BF179 033 MATI101 0-22 2G303 021 2N2148 063 BYl124 013 (OA70-0A79) 1IN916  0-06 sl,b,mfn_ ) 0¢
AD149 055 BCl47 011 BD121 0-66 BFI80 0-33 MATI20 0-21 2G304 027 2N2160 0-88 RY126 016 0-07 IN4148 006 ¥ pyll Tested 1,006
AD16L 039 BC148  0-11 BDI23 0-72 BF181 033 MATI121 0-22 2G306 044 2N2192 0-39 BY127 017 0A5 039 18021 011 f ydea) ,
0 for Organ B:
ADI162 038 BC149 013 BD124 076 BFI82 0-44 MJE2955 0-95 2G308 0:39 2NZ193 039 BY128 017 OASSL  0-23 18951 007 | ssmesm——
= TRIACS
KING OF THE PAKS Unequalled Value and Quality :i“;‘;" TESTEDISEIICORDUCIORS e NEW LOW PRICE TESTED S.C.R.'s VBOM 247 ‘I‘?)AGB
- PIV 1A 3A 5A DA 7A  10A 16A 30A : )
NEW BI-PAK UNTESTED £ TO5 TOS6 TO66 TOG4 TO48 TO48 TOL8 TO48 &
Q1 23 Rehcll spot transistors PNP 2 » ggg 50 022 027 035 039 052 0 '88 ‘o7 100 33 56
Q2 16 White spot R.F. transistors g ) i . X . ) . X 200 5§ (]
SEMICONDUCTORS &% 3 5077 type transistom . ossfieo 027 o027 0b: o052 0ss oes e 1st fi 7 &
Satisfaction GUARANTEED in Every Pak, or money back. Qg g holétggeéi tml;:rtm 0C44/45/81/81D g:gg 300 032 042 059 062 067 083 077 103 [ mmss————
Pak No. Description Price| 36 5 OG 75 tramsistors. o-ssfi00 042 052 075 075 084 107 007 - f . DIALS
U 1 120 Glass Bub-Min. General Purpose Germanium Diodes . ... 0-55§Q7 4 :C 128 tmn::atora PNP high gain 055800063 070 083 088 099 132 1050 840 TRIACB
U 2 60 Mixed Germanium Transistors A¥/RF .. ... .. .. ... .. 05598 4 AC 126 transistors PNP.. g 0,55 BR100 (D32) 35;
U575 Germanium Gold Bonded Bub-Min, ke OAF, 0A47 - 0B8] 410 7 06 71 tbe tenmistom 17 i P(?E‘,',VEE’LT,B&':OS;EB?EP:QNPZNI}’I e
U4 40 Germanlum Transistors like OCBI, AC128 . ... . ... .. 0-66f Q11 2 AC 127/128 Complementary pairs PNP/NPN 0-55f Coded GP100. BRAND NEW TO-3 CASE. POSSIBLE FREE
U 5 60 200mA Bub-Min. Sillcon Diodes 0-56 3}% 1:2; Hg type :mns!s:m g-gg REPLACE:4)0254&21»30—35—36.0 NKT 4014034044 0 o o
i 0 ST T - 4 ype transistors ... 55 | 405-406-430-451-452-453._ TI3027-3028, 2N260A 2N456A- | On
8= S0RSIT Plansru rans N FNAIKel BB Y 05 ANON 7 06 = 0550415 3 OC 171 H.F. type transistors .. ... 05504574 458A, 9N511 A & B. 2G220-222, ETC. VCBO 80V || own choice free
U 7 16 Bil. Rectifiers TOP-HAT 750mA VLTG. RANGE up t0 1000 0-55§ Q16 7 2N2926 8il. Epoxy transistors mixed colours 0-55 } VCEQ 50V 1C 10A PT. 30 WATTS Hre 30-170. orders valued 24 o
U 8 50 8il. Planar Diodes DO-7 Glass 250mA like 0A200/202 ..  0-66 g%g g gggsgo 10;VT rllgilae&%erm;r}iulnfomiswm-- g-gg PRICE . 1-24 25-09 ’100 up —
U9 2 ‘att Zener Diodes - ... .. . ... - &3 it & ki 0y 8p cach  44p each 0p each | BRAND NEW !
Titsomxed Voltages, |V st ener Dloden .. 4 MADT'S 2 x MAT 100 & 2 x MAT 120.... 0-65 e - - GERM. TRANSI
AY50 charge storage Diodes DO-7 Glags . .. ....... .. 3 MADT'S 2 x MAT 101 & 1 x MAT 121.... 0-65 SILICON High Voltage 250V NPN Coded and "
UIl__ 25 PNP Sil. Planar Trans. TO-5 like 2N1133, 2N2904 _ 4 OC 44 Germanium transistors A.F. .. . 0550 TO-3 case. G.P. Bwitching & Amplifier Pak N £o
U12 12 Bilicon Rectifiers Epoxy 600mA up to 800 PIV. 4 AC 127 NPN Germanium transistors. . 0-56) Applications. Brand new Coded R 2400 ‘I‘? 3.26371‘3
13— 50 PRE-NFR B Traslsion G500 E 00107 20 NKT transistors A.F. R.F. coded - . 0-55§ VCBO 250/VCEO 100/1C 6A/30 Watts. T2 8 Diav
- - - - 10 OA 202 8ilicon diodes sub-min. . . . 055 HFE type 20/{T SMHZ. 115 WATT SII | T+
U4 150 Mixed Bllicon and Germanium Diodes : 8 e " 0-55 JOUR PRICE EACH: PO R T3 8 D121§
U15_ 26 NPN Sil. Planar Trans, TO like BFY51, 9N697. .. 0-56 | 925 15 1N914 Bilicon diodes 75 P1V 75mA . . - 0-8581-24 25-99 100 up § 55, each |5 8 sasmet
U186 10 3 Amp Bilicon Rectifiers Btud Type up to 1000P1V 055 gg? O O I AT N acos b+ R 50p 44p " |16 8 2G344B
UL7__ 30 Germanium PNP AF Transistors TO-5 llke ACY 1722 056 Q25 2 Silicon power rectifiers BYZ 13 . - " 0-56| SILICON 50 WATTS MATCHED NPN/PNP nY RELAS
UT8___8 6 Amp Bilicon Rectifiers BYZI3 Type up to 600 PIV . 0-55| Q29 4 Silicon transistors 2 x 2N696, 1 x 2N697, BIP 19 NPN TO-3 Plastic. BIP 20 PNP. Brand new. 1o 5 38378
UT9__ 95 milicon NPN Transistors like BC108 (1] P A O panoodesoacipaal o ey 058 (V)"IJJBO 100/ voRORs0/ICHICAREEENt R0 SmHZ. § 110 § 2G417
: — ~ ilicon awitch transistors . ] R PRICE PER PAIR:
U20 -12 1-6 Amp Bm'con Rectifiers Top Hat up to 1000 P1V . 0550 Q31 6 Sllicon switch transistors 2N708 NPN. ... . 0-55 124 pre. 88p 95-99 pra. 81p 100 prs. 66p All 56p each p
U21__ 30 AF. Germanium Alloy Transistors 26300 Series & 0C71. _055§Q32 3 PNP Bilicon transistors 2 x 2N1131, 1 x p -
U23 30 MADT a like MHz 8¢ries PNP Transistors 056 2N 1132 .. 085 AD161 /1 62 JUMBO COMPONENT N2060 NPN SIL.
........... PNP ~
5 i - —: §Q33 3 Silicon NPN transistors 2N1711 . . 085 L PAKS TRANS. CODE
U24 20 f}ermmlum 1 Amp Rectifiers GJM Beries up to 300 P1V  0-55 Q34 7 Bilicon NPN transistors 2N2368, M/P COMP GERM TRANS. MIXED TEXAS. Our pri
U25 25 300 MHz NPN Silicon T 2N708, BBY27 . 0-55 (cOde P3IT) .. .. i & rowike - b wrnit 2 cby S i3m - - - 055 OUR LOWEST PRICE OF ELECTRONIC each.
U26 30 Fast Bwitching Silicon Diodes like 1N914 Micro-Min 055 Q35 3 gllicgn PNP TO-5, 2 x 2N2904 & 1 Xx 055 78p PER PAIR - coupozvzgdrsl e ——
G271z NPN ol — : N2OOD . ..ot T Exceptionally good value § 120 VCR NIXIE D)
oo TR Gemmanlum AT Tranaatom Tgll like ACI27 .. .. 055036 7 2N3646 TO-18 plastic 300 MHz NPN. 085 | SILICON PHOTO TRANSISTOR | Resistors,  capacitors, | TRANSISTOR.
U:M‘) 15 p PR P2 can, up to 600 P1V CRS1/25-600 1.10§ 137 3 9N30563 NPN Silicon transistors 055 TO-18 Lens end NPN Sim. to | pots, electrolytics and f BBX21 & C407, &
Plastic Silicon Pianar Trans. NPN 2N2926 ............ 0550 )38 7 PNP transistors 4 x 2N3703, 3 x 2N3702.. 0:66 | BP_ x 25 and P21. BRAND [colis plus many otber § FULLY TEBTED
U3l 20 Silicon Planar Plastic NPN Trane. Lov Noise Amp 2N3707 055 Q39 7 NPN trausistors 4 x 2N3704, 3 x 2N3705.. 0-58 gﬁlw F““ce rfiata available. use;ull I;tle{)n&l Apr);oz;'- (I)é)DED bNDTé%O
3 g 7 - 40 7 NPN transistors 4 x 2N3707, 3 x 2N3708.. O ¥ guaranteed. mately J 1R _Sahjts each. -
U52 25 Zener Diodea 400:W DO case 16 volta mixed . . 0-56 841 e B LT O Bl 28 3500 b it ot 5500 100up | Price incl. P. & P. £1-65 | 25 up 17p each.
U338 15 Plastic Case 1 Amp Slllcon Rectifiers IN3000 Series . 0-551 Q42 6 NPN transistors 2N5172 .. .. i 0-55 | Price each 40p  44p 38p only. e
U430 Hillcon PNP Alloy Trans. TO-5 BCY26 25302/4 056§ Q43 7 BC 107 NPN transistors d 055 , 8il. trans. sultat
U35 25 Bilicon Planar Transistors PNP = 5 H Q44 7 NPN trunsistors 4 x BC108,3 x BC109 0565 FE.T S P.E. Organ. Metal
OIS 22908 - 0881515 4 BC113 NPN TO-18 transistors 055 loNgs19 3 N3820 bbp ON3821 89p aNsees 8lp | Eave, £TX300 6
U368 25 dilicon Planar NPN Transistors TO-5 BFY50/51/52.. ... 055 2 4 - Y e i 3819 31p 2N3820 Bbp 2N3821 39p 2. P | Eqvt. 300 61
: — 46 3 BC 115 NPN TO-5 transistors ... .. . 055 W
U7 _ 30 Biticon Allay Transistors BO-2 PNP OC200, 28392 . .. 055 847' & NEN Digh gain st 3% BOY 2Nb458 38p  PN5459 4dp BIWIO 66p MPFI0s S1plAny QU -
U38__20 Fast Bwitohing Silicon Trans. NPN MHz 2N3011 1 PP i[;é;l;gllf: pCEERSGopROAA RO g'gg SILICON RECTIFIERS
03930 RF. Germ. PNP Transistors 2N1 055 NP transistors TO-18 ... ........ 058} pyy 300mA  750mA 1 Amp 1:5 Amp 3 Amp 10 Amp 30 A
- 23 Q49 4 NPN trunsistors 2 x BFY51, 2 x BFY52.. 065 b g :
U460 10 Dusl Transistors 6 lead TO-b 2N2060 . . ... ___ 055} 50 7 BSY 28 NPN switch transistors TO-18 ... ... 056 50 (8357) (Bo(-)o};s) 1N400111m‘8.05 ‘%90};6’ (so(.)l;') (Sg 110) (169(
T41__25 KF G T TO-5, OC45, NKT72____ . 655 Q51 7 BSY 95A NPN transistors 300MHz. . o550 100 005 007 1N4002 008 010 017 023 0
U42 10 VHF Germanium PNP Transistor TO-1 NKT667, AF117  0-56 Q?'_j ,8 BY100 type silicon rectifiers ijég 200 006 010 1N4003  0-07 0-12 0-22 025  £1(
U343 25 L. Trans. Plastic TO-18 A.F. BCII3114. . . ... 056 Q53 25 8il. & Germ. trans. mixed all marked new. ... 100 0-08 0-15 1N4001 0-08 015 0-30 0-38 :“
U441 20 mi1. Trans. Plastic T0-5 BOL15/NDN. 055 600 0-08 017 1N4005 010 018 038 045 A1
- - 800 012 019 1N#06 011 020 038 055  £2.]
U457 3A BOR. TOG6 up to 60UFIV T10| 8th EDITION 250 pages 000 014 030 INi007 012 025 048 065 2
- - TRANSISTOR EQUIVALENTS BOOE. A complete cross | 1200 = 0-35 0:30 058 075  £3:(
Code No's. mentioned above are given as a guide to the t; of device in [ reference and equivalents book for European, American and § All 8tu« Silicon Rectifiers are available in reverse Polarity. i.e., Stud heing An
ype
the pak. The devices themselves are normally unmarked. Japanese Transistors. Exclusive to BI-PAK £1-85 each. When ordering 8tud Anode type, please request ‘Reverse Typ

A LARGE RANGE OF TECHNICAL

AND DATA BOOKS ARE NOW
AVAILABLE EX. 5TOCK,
BEND FOR FREE LIST.

18 BALDOCK STREET (Al0), WARE, HERTS
TEL. (STD 0920) 61593.
OPEN MONDAY TO SATURDAY 9 a.m. to 5.30 p.m.
ALL PRICES INCLUDE VAT

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE
RANGE OF ELECTRONIC COMPONENTS AND ACCESSORIES AT
COMPETITIVE PRICES—
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-the lowest prices!

74 Series T.T.L. I.C’S NOw WE GIVE YOU 50w
.
Phen e PEAK (25w R.M.S.) PLUS
BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION ']
GUARANTEED. ALL FAMOUS MANUFACTURERS TH ERMAL PROTECTI o N! .
1 25 100% 1 2 1ot 1 55 100 The NEW AL60 Hi-Fi Audio
SN7400 018 017 016 | SN7451 018 017 016 | SN74145 £1-65 2155 2145 H
aN7401 018 017 016 | BN7453 018 017 016 | SN74150 £2:90 £2-80  £270 Amplifier FOR ONLY £3.95
8N7402 018 017 016 | SN7454 018 017 016 | 8N74151 £1-10 2105 2100 _
8N7403 o-;s 017 018 | BN7460 018 g-‘l)7 016 | BN74153 £1-30 ::-30 9”0 @ Max Heat Sink temp. 90°C. @ Thermal Feedback
8N7404 0-18 0-17 0-18 BN7470 0-32 -29 0-27 8N74154 £1-98 90 £1'75 Frequency Response 20Hz il
§N7405 018 017 016 | 8N7i72 032 020 027 | BN74155 £150 2145 2135 & bR, @ Latest Design Improvements
SN;dOB 089 034 081 BN74;3 0-41 0-39 035 g;‘;«*lsﬁ ﬁ-gg ﬂ-gg ﬁgg @ 0-1°, Distortion @ Load—3, 4, 8 or 16 ohms
8N7407 039 034 031 | 8N7474 041 039 035 N74157 £2- - E e s ’ ] )
BNa0T 0% 0% o | SV 0% 048 ods | sNraieo £210 £200 £lgo | @ Distortion better than 1% @) siepalitolnonelaticlles
SN7409 020 019 018 8N7476 044 043 0-42 8N74161 €210 £2:00 £1:90 S @ Overall  size 83mm %
gN7410 018 917 016 | 8N7480 074 071 064 | BN74162 £4-40 2415 £3-85 @ Supply voltage 10-35 volts 105mm .. 13mm
SNZ4I 0:28 0127 oi% SN7AST £1j30 125 2120 3N74163 £4140 “‘_15 83:85 Especially designed to a strict specification. Only the finest compo-
SN7412 039 034 031 | 8N7482 096 095 094 | SN74l64 £2:20 £2:10 £200 : 2 o |
g H : . . . nents have heen used and the latest solid state circuitry incorporated
SN7113 032 031 030 | SN7483 2120 £115 £1.05 | 8N74165 £2:20 210 £2-00 X certul 1ittl Lifier which should satisfy et
N O oH 03 | sN7isr 81to 105 100 | SN74166 apg £3lo 2300 | in this powerful little amplifier which should satisty the most eritica
8N7417 048 044 042 | SN7485 2350 £3-40 £3:30 | SN74174 £2-50 ﬁ-g ﬁgg P GAATIR
8N7420 018 017 016 | 8N7486 035 034 033 | BN74175 £1'75 o g
BN74%2 055 053 080 | SN7489 2400 2375 £350 | BN74176 $£1-85 £175 2165 FULLY BUILT—TESTED and GUARANTEED
8N7423 0-55 0-53 0-50 BNT490 0-74 0-71 0-64 BN74177 £1'85 4175 2165
8N7425 055 053 050 | SN7401 2110 £1-05 £1.00 | SN74180 £1-50 £1-40  £1-30
8N7426 050 048 044 | SN7492 074 071 064 | SN74181 2500 2450 2400
8N7427  0-50 046 044 | 8N7403 074 071 064 | 8N74182 £2-00 £190 £1'% |
8N7428 055 0-53 0-50 8N7494 0-85 0-82 075 s:\:‘;usa ﬁ-%g :g-{g :3233
8N7430 018 017 016 | 8N7495 085 082 075 [ BN7419 22 : P .
8N7432 050 046 044 | 8N7496 098  d83 086 | SN74191 ﬁ-m :g'io g‘gg MODULE SPM80 £3 25
8N7433 075 078 070 | SN74100 £1-50 2145 £1-40 | BN74192 2215 ‘10 i 1
BN7437 070 0-68 0-65 BN74104 £1.07 2104 2100 5&74193 2215 £2:10 £2:00 APS0 ir especially designed to power 2 of the AL50 Amplifiers, up to
8N7438 070 088 0-85 BN74106 £1.07 21-04 2100 8N74195 22-98 2286 2275 15 watt (r.m.s.) per channel plxllulm{xeoual.y. This module embodies the
8N7440 018 017 016 | 8N74105 2107 2104 £1-00 | BN74195 2200 2195 2180 latest and circait ques incor ahort
8N7441 074 071 0-64 8N74107 0-44 0-42 0-40 8N74196 £1-95 £1-80 2185 circuit protection. With the addition of the Maina Transformer MT80,
8N7442 0-84 071 0-64 8N74110 0-60 0-55 050 8N74197 £1-95 2190 2185 the unit will provide outputs of up to 1-5 amps at 35 volts. Size:
8N7443 2120 2115 2110 | SN74111 2138 2127 2121 8N74198 £5-00 24-75 2450 63 mm X 105 mm x 20 mm. These units enable you to build Audlo
aN7444 21-20 £1-15 21-10 8N74118 £1-10 2105 21-00 BN74199 £5-00 $4°75 24-50 8yatems of the highest qu{lity»at a.mt‘hejno unobtainable price. Algo
8N7445 £1-98 £1-95 £1-90 | BN74119 2150 2140 £1-30 | Devices may be mixed to qualify Ideal for many other g: Disco 8y , Public
SN7446 £1-20 £1-15 £1-10 | 8N74121 050 048 045 for quantity price. (TTL 74 Series Address, Intercom Units, eic. Handbook available, 10p.
8N7447 £1'10 2107 £1-05 | SN74122 £1:50 2145 £1-40 | only) data is available for the
SN7448 €110 £1.07 £105 | SN74123 £3-00 £2-90 4280 | above scries of 1.C.'s in book form. TRANSFORMER BMT80 £2:15 p. & p. 25p
8N7450  0-18  0-17 018 | SN74i41 085 082 079 | Price 350
== e -
INTEGRATED CIRCU1IT PAKS
Manufacturers ““Fall Quts’’ which include F i 1 and Part-F | Units. These are classed as “out-of - -
spec’ from the msaker’s very rigid specificationa. but are ideai for learning about 1.C’s and experimental work.
Pak No. Coutents  Price Pak No. Coatents Price Pak No. Contents Price TY PE P A1 00
UIC00=124 7400 0-55 UTC46 =5 x 7446 055 U1C00 =5 X 7490 055
g{%é:g:;:g; g:g g{(égg ?2";;:20 8%‘: g%ggéig : ;:gé ggg Built to a specification n.nd"IjOT a price, and yet st}ll the greatest value on the m{lrkec.
UIC03=12 x 7403 055 UI351 —12 X 7451 055 UIC93 =5 X 7443 056 | the PAL00 atereo prevamp s e . el U,
UIC04 =12 X 7404 055 UIC53=12 X 7463 0-55 UICH4 =5 X 7494 0-55 | Designed for use wi € power amplifier system, ‘thia guality made un
UIC05 = 12 X 7405 055 UICHh: —12 x 7454 55 UICH5 b X 7495 055 incorporates no less than eight silicon planar tranaistors, two of these are speclally
iy : selected low noise NPN devices for use in the input stages.
UIC06—8 X 7406 0-55 UIC60 =12 X 7460 v 55 UICH6 =5 x 7496 0-55 e N oot e b2 — Q.
UIC07 =8 7407 055 UIC70=8x 7470 085 GICI00 =5 X 74100 0-86 | Three switched stereo inpute. and rumble and scratch fiiters are featurs O L1
a='1Y . - _ . PA100, which also has a STEREOQ/MONQ switch, volume, balance and continuously
UIC10=12x 7410 0-55 UICT2 =B X 7472 0-55 UICI21 =5x 74121 0-55 L ore basa and treble controls
UIC20=12 x 7420 0-55 UIC73=8x 7473 0-55 UIC141=5 x 74141 0-55 | variable g
UIC30=12 x 7430 055 UIC74=8x 7474 0-55 UIC151 =5 X 74151 055 § SPECIFICATION:
UIC40=12X 7440 055 UIC76=8x 7476 0-85 UIC154 =5 x 74164 0-55 § Frequency response 20Hz—20kHz +14B Bass control 415dB at 20Hz
UIC41 =5 x 7441 0-55 UICB0=5 X 7480 0-55 UIC193 =5 x 74193 0-55 § Harmonic distortion better than 0-1% Treble control +16dB at 20kHz
UlC42=5 X 7442 0-55 UIC81 =5 x 7481 0-55 UIC199 =5 x 74199 0-55 § Inputs: 1. Tape head 1-25mV into 50K Filters: Rumble (high pass) 100 Hz
UIC43 =35 x 7443 0-55 UIC82 =5 x 7482 055 2. Radio, Tuner  35mV into 50K$2 Scratch (low pass)  8kHz
UIC44=5xT444 0685 UIC83 = b x 7483 0-55 UICXI =25 Assorted 74's 1-55 3, Magnetlc P.U. 1-5m¥ Into 50KQ Bignal/noise ratio better than +68dB
UIC45 =5 x 7445 0-55 UIC86 =5 x 7486 055 All input voltages are for an output of 260mV. Input overload +26dB
Tape and P.U. juputs equaiised to RIAA curve Bupply +-35 volts at 20mA
Packs cannot be 8plit, but 25 aasorted pieces {our mix) is avallable as PAK UIC X1. within 4 1dB from 20Hz to 20kHz. Dimensions 292 x 82 X 35 mm
SPECIAL COMPLETE KIT COMPRISING 2 ALS0’s, .
LINEAR 1.C.'s—FULL SPEC. DTL 930 SERIES DUAL-IN-LINE {]SPM80, | BMT80 & | PA100 ONLY £125.30 FREE p.&p only £13-15
’;‘ZypezNo. ll)Jue 1 25 100+ || OGIC I.C's SC)(:KE'::S&d 3
2704 IL 14 050 048 045 . 14 & 16 Lead Sockets for use witl
72700 DI 14 035 033 03 SR ol o U }Qgglx&}srglggﬁw-s. TWO Ranges AL'O/ALZO/A L30 AU DIO
71 14 045 043 040 7 ) i i 1 & NEW LOW COBT.
T DL i oo og ods|BRM  0le ol ot | rmor YrE o 'ygsa w ioow AMPLIFIER MODULES
72741C TO.5 B 0456 043 040 | Bhooe %10 §r 014 § T80 Idpintype  33p 30p 27p
TaF DL 8 038 038 o | giog o1 ¥ Sl fmois . . 38p 3bp 32p
72748P DIL 8 038 036 0 : ) i T8O 24 pin t; 5 Op 68 q i
8L201C TO5 8 050 0.4?, 0.% BP944 018 0-15 014 § ppsy px]:. tn})ge Zﬁ: ng llg The AL10, AL20 and AL30 units are
8L701C T0-5 8 050 045 040 | BEPO 0-30 028 025 § 1,0W COST No. similar in their appearance and in their
8L702C TO-5 8 050 045 0-30 | BE%4S 015 014 013 BPS14 , 16p 14p 12p general apecification. However, careful
TAA263  TO-72 4 080 070 060 | BF248 030 028 025 § ppyig . 7 18p  13p selection of the plastic power device has
TAA293  TO-74 10 2100 095 0-90 ggggi gqg 81132 8'?3 resuited in & range ot cutput powers from
TAA350A TO-b : . d ¥ - - . 3 to 10 watts R.M 8.
Tancon 105 Tous arse 70 Bross 045 043 00 NUMERICAL The versatility of their design makes them
MA708C To-6 8 035 033 030 [ BP0V 045 0-43 0-40 INDICATOR TUBES ideal for use in recorl players, tape recorders,
nATIL T0-5 10 045 043 040 BPg007 045 043 0:40 § Type Description sterec amplifiers and cassette and cartridge
ZN414 TQO-18 4 £1-20 . BPY099 0-46 0-43 040 3015F Minitron 7 Begment tape players in the car and at home.
AN Indicstor .. .. 21:50
3 TERMINAL POSITIVE R DT Bemeny
Display 0.127 High Paramete! Condition: Performance
VOLTAGE REGULATORS BI'PAK opae  glmmetem . ogre | ameter - s I |- <
. 5 D 66 ide Viewing ‘Nixie HARMONIC DISTORTION Po—3 WATTS = 1KHz 0-259
To3 Plastic Encapsulation O/P 1.5 Amps. Swing °
WA7805 BV (Equiv. to MVR5V) 2178 gA?LSOE‘EIE 3 HEUS GR 116 su;l;y{{fezl:ze'rlc?x'i:m' a5 LOAD IMPEDANCE N T sme
MAT812 12V (Equiv. to MVRI2V) £176 | Sen .A.E. and 10p Type Tube 12 mm. 8170 Loan - - § I _J-
TEAK VENEERED Th INPUT IMPEDANCE f=1KHz 100 k2
CABINETS for: e STE R EO 20 FREQUENCY RESPONSE + 3dB Po-2 WATTS 50 Hz-25K Hz
The "Btereo 20° amplifier is mounted, ready wi = ——— — =R e ———
?EEZ%E%ZO &p 30p | tertet on @ one-plece chasis T TR R SENSITIVITY for RATED O/P Ve—25V. R1I=8Q (—1KHz | 75mv. RMS8
. £3.95 p&p 30P | 14 cm. x 55 cm. This compact unit comes — — 11—
MK 50 KIT complete with on/off switch volume control, DIMENSIONS - #x2§"x1
TC 100. £6.50 p&p 30, halance, bass and tre'ble controla, Trans-
p&p P Ry XD, G 0] e (o The above table relates to the AL14. AL20 and AL30 modules. The: following table
: ¥ P Eontapanenian match- out!ines the differences in their working comnditions.
£.M.). LEK 350 Loudspuker ing control knobs. The ‘Sterec 20 has beer
) g il Jesigned to fit into most turntable plinth: h’i«.‘
System Enclosure kitin teak J without interfering with the mechanism o1, | . Parameter AL10 AL20 AL30
veneer, including speakers. t'luémattn'ely. intoffYfecyarst=lfoatinei: Bl TR — —= D TR ” -
. L utput power 20w peak. Input 1 (Cer.) = Maximum 8Bupjly Voltage 5 4 E
Rec. retail price £45.50 por | Goomv Into 1M. Freq. res. 25Hz-20kHz. 'Vgi' P~ uiihe AN i A = 1 —
pr. OUR SPECIAL PRICE | Input 2 (A;x.) 4mV into 30K. Harmonic . 3 Power outuut for 2% T.H.D. 3;:m;| 5 watts wa;-;;s
: dintortion. Bass control +12dB at 60Hz (RL=#8 t=1KHz) RMS Min. RMS Min. /MS Min.
£35.50 per pair P. & P. £1. | {000 10" /059, “at 1 wate. Trevle conf ] 4-45
ONLY WHILE STOCKS LAST! | i1+4dBat14kHz. PRICE £2-20 22-59 £3-3
FRONT PANEL, 4 knobs, Headphoue Nocket, 1
on/off switch and neon (or’PAIOO/n;’KSI(I). FPK100 PA 12. PRE-AMPL'F'ER SPECIFICATION Alllprices inclusive of V.A.T. Giro No. 388 - 7006
95. The PA 12 pre-amplifier has Leen designed to match into | Frequency response— Pléase send all o:ders direct to warehouse and despatch department
most budget stereo systema. 1t is compatible with the 20Hz-50K Hz (—3dB
AL 10, AL 20 and AL 30 audio power amplifiers and it | Bass control—
TRANSFORMERS can be suppiied from their associated power supplies. 3+ 12dB st 60H
T461 (U ¢lth ALI0 q P. & P. 16p. There are two stereo inputs, one has been designed for use § Treble control—
0 (D offh (S D R QD with *Ceramic cartridge while the suxiliary lnput wil’ £14dB at 14KHz
BMTS80 (Use with AL30 & AL50) £215 suit most tMagnetic cartridges. Full details are given in § *Input 1. Impedance p
P. & P.25p the specification table. The four PR'CE 1 Meg. ohm - i 1
controls are, from left to right: Sensitivity 300mV 4 o aa _ _ K
Volume and on/off switch, halance, £ 4 35 tInput 2. Impedance
bass and treble. Blze 152mm X 30 K ohms
POWER suPPLlEs 84mm X 35mm - Sensitivity 4mV P'O' Box 5, wARE ¢ HER Ts
PH 12, (Use with AL10 & ALz0) 88p . g
SPM 80. {Use with also AL30 & AL50) £3-25 FRONT PANELS FP12 with knobs £1:20 ostage and packing add 1 Ip, Overseas add extra for girmail.

Minimum order 55p. Cash with order please

Guaranteed Satisfaction or Money Back
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A smart miniature
case in tough, rigid,
high-gloss black
ABS. Front panels
in either aluminium
or white PVC/Steel.
Built-in slots for PC
cards, dividers, or
screens. Chassis or
PC boards can be supported on “'P"
clips for intemal pillars. Excelient
asencapsulation boxes

minos

PLASTIC
CASES

Oneoff  100ff
M2 65mm X 100mm X 50mm 21" X 3%” X 2" 47p 40p
M3 100mm X 130mm X 50mm 33" x 57 X 2" 63p 55p
Pricesinclude P. & P. and VAT. Less for quantities.

Also available less panel and screws. Prices correctto May 31. Min. order £1.

AMIH““ VENTILATED
CASES

AMTRON METAL CABINETS

GIVE EXTRA VENTILATION

Ideal for Stabilised Power Supply
Units A hghtweight case with
perforated sides and top. The front
panel is of heavy-gauge anodised
ali. The top, bottom, sides and back
interlock. secured by four screws.

x
\ & 1 off incl,
" feettit,
The front frame is a clever mould- L3 VAT and
ing holding the panels. allowing Height Length Depth Code P.&P.

for four ‘hidden fixings for a

chassis if required (not supplied).
Integrally moulded front feet also
form the mounting for the tilt

120mm 284mm 138mm 00/3009-00 £6-40
120mm 224mm 138mm 00/3009-10 £5.61
120mm 284mm 188m 00/3009-20 £7-07

support which is standard with
this mattblue painted case.

BRADRAD /

DRILLING AND
DEBURRING
TooL

Less for guantity.

Prices correct to May 31.

BRADRAD DRILLING & DEBURRING
TOOL equals eleven drills. One cut
drills and deburrs the normal run of steels
aluminium, brass. copper and all types
of plastics, perspex, fibreglass. etc., and
hardboard should the need arise it is

to all the probl NIBBLING TOOL
associated with drilling thin matgnals— 1n
itdrills i i i ”org” £1-38  ADEL
it drills interlocking holes for instance. %n or %u £1.47  The Adel cuts holes of virtually any

17-23" in §" steps or 6-36mm in Imm 17, 117 qan

i 13 shape and size starting from a "
steps. P,?m ”‘,Mth 7" shanks £10-75 £1.88 hole, cutting cleanly like a punch and
Also 13"-23" and 36-60mm £27-88 die. Ideal for notching clearances on
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[9ew . "BOLTON GOVENTRY
SUNDERLAND STOCKPORT
DONCASTER & PRESTON

BlRMlNGHAM(acol—Sl sth:s)!erTr! ;IArc;adGe
ose ed. el.: 1279
BOLTON 23 Deancz;cnlte S Wed) Tel HI-FI CENTRES LTD
ose: ed. el: 33512 .
BRADFORD 10 North Parade (Closed Wed.) 106 BENCONNED LANE. LERDS 13.
LA S?ce:lonng_t:‘are )Th$ ’i’re‘;slgscst Terms C.W.0. or C.0.D. Postage 28p extra
osel urs.) Te
DARLINGTON 13 Northgate (Closed Wed.) el oplextraToverTeaor] aafatateds
DERBY 97 St. Peter’s Street
Closed Wed.) Tel.: 41361 EXPORT ENQUIRIES W. ELCOII
DONCASTER 3 Queensgate, Waterdale BRANCHES OPEN ALL DAY BATUEDA“
Centre. (Closed Thurs.) OPERATE A 8-DAY
EDINBURGH 101 Lothian Road (Closed Wed.) IAIL onnm NOT TO BE smrno snon
GLASGOW 326 Argyle St. (Closed Tues.) NEWCASTLE-ON-TYNE 24 Newgate
HULL 7Whlte1r|argale {Closed Thurs.) Shopping Centre Grainger St. (Closed Wed.)
LEEDS 5-7 County (Mecca) Arcade, Briggate NOTTINGHAM 19 Market St. (Closed Thurs.)
(Ciosed Wed.) Tei. 28252 PRESTON 41 Frlamale Walk, St. George’'s
LEICESTER 32 High St. (Closed Thurs.) Shopping Precin
LIVERPOOL 73 Dale St. (Ciosed Wed.) SHEFFIELD 13 Exchnnge St. (Closed Thurs.)
LONDON 238 Edgware Rd., {Closed Thurs.) STOCKPORT 8 Little Underbank Tel 480 0777
MANCHESTER 60a Oldham St.(Closed Wed. ) (Ciosed Thurs,)
MIDDLESBRO 106 Newport Rd (Closed Wed.) SUNDERLAND 5 Market Square (Closed Wed.)

ALL PRIGES INGLUDE VAT aiarustasusss,,,

ALL ITEMS §UBJECT TO AVAILABILITY. PRICES CORRECT AT 19-4-74 E.& 0.E.

HUGE DISCOUNTS ON LEADING BRAND HI-FI

AKAI TAPE UNITS Rec. Price Rec. Price
GXC 36D £76-95 £112-75 GXR 82D £89-95 £124-90
GXC 38D £99-95 £139-90 4000 DS £95-95 £132-50
GXC 36 £89-95 £125-50 1721 L £86-95 £120-75
GXC 40T £135-95 £189-50 CR 81D £69-95 £84-10
GXC 46D £114-95 £160-50 £1 Carriage All Akai Models

GOLDRING GL72 T/Table & PU with G800 approx. val. £47-30 £29-95 Carr. 75p
GOLDRING GL75 T/Table & PU with G800 approx. val. £67-20 £34-95 Carr. 85p
TURNTABLES with MAGNETIC CARTRIDGE, PLINTH & COVER
GARRARD SP25 MKIV with G800 or G850 SPECIAL PRICE £19-95 Carr. £1
MACDONALD MP60 with G800 or 850 SPECIAL PRICE £1895 Carr. £1
GARRARD AP76 with G800 SPECIAL PRICE £28:95 Carr. £1
GOLDRING GL75 with G800 SPECIAL PRICE £39-85 Carr. £1
WHARFEDALE 150 DYNAMIC H/PHONES £17-95 (List Price £24-05)
WHARFEDALE DENTON SPEAKERS £31-95 Pair (List Price £43-09)
WHARFEDALE LINTON SPEAKERS £38-95 Pair (List Price £53-35)
LEAK 150 LOUDSPEAKERS £31:95 Pair (List Price £51-30)
LEAK 250 LOUDSPEAKERS £42:50 Pair (List Price £60-86)
LINEAR 202 10 + 10 Watt AMPLIFIER £24-75 (List Price £39-93) Carr. 45p
WHARFEDALE DENTON TUNER AMP. £59-95 (List Price £95-00)
Low Deposit Terms over 8 Months. Prices correct at 19.4.74.

ULTRA HIGH POWER LOUDSPEAKERS

Power Rating R.M.S. contlnuous. 2 years guarantee. Carr. free

12" ‘Pop' 50 wn.u 15" ‘Pop' 60 Wa'.'.s 18" ‘PDP' 100 wl'gfu
150 8/150 8/16Q
£12-:99 % £1695 % £29-70

Or Dep. £1:95 and 8 monthly Or Dep. £2-17 and 8 monthly Or Dep. £3-80 and 8 monthly

psyments £1-71 (Total £15-63) payments£2-17 (Total £19-53) payments £3-80 (Total £34:20)
Pair auaitable for all purposes. SUITABLE FOR BA8S GUITAR, ELECTRONIC ORGAN, etc.

Prices correctto May 31.

Available in arange of
six sizes in 21-gauge
Zintec with blue Acrylic
texture. Front panels
white Zintec steel or

TEXTURED
CASES

contiL

flanges of cabinets or chassis £6-76.
All prices include P. & P. and VAT.

——

FANE SPEAKERS ‘POP’ 25/2

Dual Cone. 15 obms
NOT for Bass Guitar.

. ;
£8 99 Dep. £2-80 and 8 monthly

Terms for Pair
each payments £2-30 (Total £21-20)

R.S.C. MAINS TRANSFORMERSH

FULLY GUARANTEED. Interleaved and Impreg-
nated where necessary. Primaries 200-250v. Hz 50.

HI-FI SPEAKER ENCLOSURES

Teak veneer finish. Pleasing deaign.
Acouatically lined. All sizes approx.
JE8 16 x11 x 9 in. Pressur-
ised. Excellent results £5 50
wlth 8 In. Hi-Fi Bpeaker.
ror ophmum results
8 in. mHi-Fi £6-50
Bpeaker 19>< 103 x 9 in. =
SE10 outstanding performance vm.hHI-Fi£6,7s
10-in. speaker. 253 x 16 x ¢ in. Ported.
8E12 for high grade results with

Alumini
PVC/Atuminium. =" Extra for

Width Depth Height No. Case cost ali. panel
5" &7 755 £559  23p
8 6 7 867 £612 1y

Ig ; 5 975 f£612 1 -
7 1277 £6-73 18 L P antities. =
127 7 1217 £556 unpsinted oo, O Sulniities T
16 12 7 16127  £9-65 50p panel with feet and screws.P. &P.andVAT.
19 10 10 191010 £1317 — Prices correct to May 31

CONTIL

S
The design of these cases permits the instrument
to be built or serviced within their external panels. 48 shapes
Low cost. Blue PVC/steel with white PVC-coated aluminium panels.

Width Height  Depth 1 off Width Height  Depth 1 off

A 4.5" 3” 6.5” £3-17 M 4.5” 3" 137 £3-91
B 4.57 7" 6.5” £3-91 N 45" 7" 13” £4-79
C 4.5" 107 6.5 £4-32 0 457 107 13”7 £6-07
D 9 3" 6.5” £4.32 P 97 3" 13" £4-79
E 97 7" 6.5” £4-79 Q 97 7" 137 £6-07
F 97 107 6-5" £5-52 R 9” 10” 137 £7-39
G 13" 3" 6-5” £4.79 S 13 3" 13" £6-07
H 137 7" 6-5" £5.52 T 137 7" 137 £7-39
113 10”7 6.5 £6-07 U 13" 10" 137 £8-95
J 18" 3" 6-5” £5.62 v 18” 3’ 13" £7-39
K 18" 7" 6.5" £7-39 w18” 77 13" £8-95
L 187 10”7 65" £8-95 X 18" 10" 13" £10-.70

Woodgrain:D @ £4-79,E& G @ £5-52, H @ £6-07.
Prices include screws. rubber feet, one or two chassis according to size, and P. & P. and VAT.

Prices correct to

May31. WEST HYDE

WEST HYDE DEVELOPMENTS Ltd, Ryefield Cres.. Northwood Hilis, Northwood, Middx HAG 1NN,
Tel: Northwood 24841/26732 Write or ‘phone for new free catalogue.  Telex: 923231

WW-—113 FOR FURTHER DETAILS

Sorsened MIDGET CLAMPED TYPE 2 x 24 > 2iin.
250v., 60mA, 6.3v. 28, ... eiun vinieinnnn £1:10
250-0-2507., 60MA, 6.37. 28, .. - .nr. . £118
FULLY SHROUDED UPRIGHT MOUNTING
350-0-250v. 60mA., 6.3v. 2a., 0-5-6.3v. 2a.. .
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. Sa.
300-0-300v. 130mA, 6.3v. 4
For Mullard 510 Ampl
380-0-360v. 1001nA., 6.3v. 4a., 0-5-6.3v. 3a.
350-0-350v. 150mA. 6.3v. 4a., 0-5-6.3v. 3a.
425-0-426v. 200mA, 6.3v. 4a. c.'.. bv. 3a.. .
426-0-425v.200mA, 6.3v 4a.,6.3v. 4a,5v. 3a
450-0-450v. 260mA 6.3v. 4a c.t., bv. 3a..
TOP SHROUDED Dnor-'mnouan TYPE
250-0-260v 70mA, 6.3v. 2a., 0-5-6.3v. 2a.. . 21 49
260-0-250v. 100mA, 6.3v. 3.5
250-0-250v. 100maA, 6.3v. 2a., 6.3v.
360-0-350v. 80mA, 6.3v. 2a., 0-5-6.3v.
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. .
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. £2-45
300-0-300v. 130mA, 6.3v. 4a. 0.8, 6°3v. 1a. £2-85
Suitable for Mullard 510 Amplifier
350-0-360v. 100mA., 6.3v. 4a., 0-5-6.3v. 3a. -45 o
350-0-350v. 150mA, 6.3v. 4., 0-5-6.3v. 3a, £2-85 [ L0
FILAMENT or TRANSISTOR POWER PACK Types SkHz. ating
6.3v. 1.5a. 55p; 6.3v. 2a. 60p; 6.3v. 3a. g 15 watts in seale
6.3v. 6a. £1-45; 12v. 1a. 61p; 0-9-18v. 13a. £1- 25 A R
0-12:25-42v. 2a. £1-95; 12v. 3a. or 24v. 1.5 £1-50; oUW - GLYAED | h
CHARGER musronuns 0-9-15v. m £1-10;  Bass Unit wit

12 in. Hi-Fl speaker and Tweeter. d
2531 x16x9 in. Pressurised. £7 95

FANE 807T HIGH FIDELITY
SPEAKER 8" 10 WATT

A full range unit to provide excellent
<ound quality in suitable enclosure.
Roll P.V.C. cone surround and long
throw voice coil to achieve very low
fundamental resonance of 30 Ha.
Tweeter cone extends high note
response. Frequency range 25-15,000 Hz. Imp.
3 or 8/15 () (state requirement.) £3 99
LIST PRICE £4-99

MODEL 803T 8" 15w. with parasitic Tweeter.
Response 25 Hz to 15 KHz. Gauss £5,50
1:3.000 Tmp 3 or 8-15 2 LIST £8-99

AUDIO FIDELITY

FR1 SPEAKER KIT :I T~ g
| e
|

—4

P.V.C. Cone
Qil 21 25. - £1-40; 5a., £1-60; 6a., £1-85; e o e

low resonance.
o‘_}’ﬁ,‘,’m(d"f” L) PR, 83"““{‘3’";'{ .25;  Pressure Tweeter. Printed Circuit. Inductive/
150w., £210; 250w., £3-00; 500w., £6-40 Capacitive Cross-over, Damping Material,
OU'H.’.UT TBA’RSF h Screws, Terminal Panels. £11 each. Carr. Free.

SPECIAL OFFER £14-99 pr. Carr. 50p

HIGH FIDELITY SPEAKERS

AUDIOTRINE RANGE

Heavy construction. Hlighly efficient ceramic
magnets. Plastiflex cone surrounds. D"’ or “T*"
indicatea Tweeter cone providing frequency
range up to 15 KHz. Exceptional
performanceat HF 808T..8° 10W £8-55

ORM!
Btandard Pentode 5,000 t07,000Q to 3 n 55p
Pusb-Pull 8 watta EL84 to 30 or 150 . 95p
Push-Pull 10-12 watts to match 6V6 3,

5, BOTIBM veuuuvaerernnnaeannneann £1-56
Push-Pull EL84 to 3or 150 10-12 watts.. £1:50
Push-Pull Ultra Linear for Mullard 510, etc ~ £2-45
Push-Pull 15-18 watts, sectionally wound

6L6 KT66, etc., for3or 150 .......... £2-10
Pash-Pull 20 watt high quality sectionally

wound EL34, 618, KT66, etc,to 30r156Q £3:685

low cost. gl;lg%n.{g: }gg ggg
HIFI SPEAKER SYSTEMS o~ mpiwii uov g
- :r;eg;"gfla obhm. HF128D.12" 15W £8-50

Audlotrine 121K. 12 in. 15 watt. 11,000 Gauss
bass unit. Cross-over unit aud Tweeter. 8mooth
and wide f range ensure
reahauc sound reproduction. Cm 33p£7 95
Audligt&)%e (1}251(
with extra sensitive ausa g
12 in. speaker. IT. 39p ﬂ 65
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LEMANIA AIRCREW
CHRONOGRAPHS. Stain-
less Steel case with screw back;
luminous hands and markings.
One fifth sec. sweep hand
controlled independently of
main movement by press to
start, stop and return to zero
button. 15 jewel movement.
Many of these watches are as
new but all have been complete-
ly overhauled and checked for
accuracy. Fitted strap. White
face £18-55, Black face £.19-50 ch. P.&P.

GS WATCHES ali with brushed stainless steei case witn
screw back and black faces. Manufactured by CYMA, VERTEX,
TIMOR, GRANA, IWC, RECORD, SMITHS efc. to a standard
specification. We wlii try to meet your requirements for snuilﬂc

—_— —
200-250V A.C.
MAINS TO MAINS/2TV £4-13
27V SémA D.C. DC POWER EACH
STABILISED 3U=IPI.V (P.Pd U.K.)

UNIT NC. VAT
A.C. MAINS to 27V D.C. POWER SUPPLY UNITS with
circuit. These interesting 27v 0-5A units (will happily rovide
700mA Indefinitely) are built into an attractive grey-finished
instrument case, provision being made for base or side mount-
ing. Cable entry grommets are mounted In the base of the
unlit. The choke capacity smoothed output Is solid state stabl-
lised against variation In input voitage and output current, and
input and output fuses wi h spares are fitted. The output
operates a bullt-in S.P.C.O. relay to switch for instance an
alarm circuit. There is adequate room for other

OVER 300,000 IN STOCK!
Multiway and R.F. Connectors
by twenty different companies!

Send us your detailed require-
ments quoting Nato numbers if

within the ventilated case, which Is 12" x 10" x 8" deep.

PLESSEY GROUND BASED U.H.F. GROUND/AIR TX/RX
FOR EXPORT ONLY OR SALE TO LICENSED USERS.
This equipment comprises:

Single Channel Recelver 5820-99-932-5694,

Single Channel Transmitter 5320-89-832-5688.

Single Channel Amplifier 5820-99-832-5701.

Power Unit for Amplifier 5820-99-932-5700.

Cooler Unit 5820-98-932-3995.

These bie Into a free standing rack unit providing U.H.F.

manufacturer and quantity orders will be of one
turer's pi ti C letely overhauled. Fltted
£8-95 Inc. P. & P.

We also have limited quantities of these watches by OMEGA,
LONGINES., BUREN. JAEGER LE COULTRE at £15'5¢ Inc.
P.&P.

strap.

communications over 225:0 to 399-9MHz, the TX/Amplifier unit
giving 100 Watts R.F. output into 50 Ohms. We have sufficient
of these units to form 12 let Hatl th a b

of spare sub.units. All are d. Full
details on request.

d new and

MIL SYNCHROS AVAILABLE EX-STOCK
In sizes 08, 11, 15, 16, 18 and 23 for 50, 60 and 400 Hz operation.
Synchro Control Transformers
Synchro Control Transmitters
ynchro Control Differentiai Transmitters
Synchro Torque Transmitters and Receivers
Synchro Resolvers

GAS CHROMATOGRAPHY RESEARCH OVEN
PV4851/4050

A large capacity oven of low thermal mass for use between 35
and 350°C. Provides a forced air cCirculating system yielding
1000 changes of air per min. The oven has forced air cooled
outer surfaces when the internal temperature is high. 210-250V,
50Hz. 2-6KW, £28-60. (C.Pd. England and Wales for CWO).

IONISATION AMPLIFIER PV4875

A modern high grade iow noise solid state amplifier to feed a
potentiometer recorder. 18 input ranges from 10-12 to X 10-7 A
with 5 outputs of 1mV to 100mV. Linearity 0-1% {.s. Noise less
than 0-5% f.s. at max. sensitivity. Back off facility. Dimensions
28 x 10 % 43 cm deep. With operating information £27-50.
(C.Pd. U.K.)

Detalls of these three and other gas chromatography items are
x!lllnl;le—prlce 25p (C.W.O. only) Handbooks (complete)

vaiiable.

ALL PRICES INCLUDE 109, V.A.T.

MANUFACTURERS!!

Metal Oxide Resistors
(ELECTROSIL & WELWYN)

Tantalum Capacitors
(KEMET, ITT, PLESSEY, ETC))

Scientific Instruments
Electronic Test Instruments
Synchros and Servomotors
ALL AVAILABLE EX STOCK!

WE HAVE ONE OF THE LARGEST STOCKS IN THE
COUNTRY OF INSTRUMENTS AND COMPONENTS
MANUFACTURERS. TELEX #5265, RE AVAILABILITY.

TELEX 965265

SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS

CSemﬂo cmal élec{mnic ngles ﬂltl

Post Orders and Technical enquiries to: 24, HIGH ST, LYDD, KENT. Lydd 20252 (STD 0679)
V.A.T. Reg. No. 201-1296-23

TELEX 965265

known. TELEX 965265.

WE ARE ANXIOUS TO
f d d, Singer-Gertsch etc. Test Dials,

Dividing Heads, Bridges, Standards etc, to expand our testing
facilities.

TELEPRINTER PAPER. Standard rolis 1 ply £3-3 per doz.
ZAIDIIL f;:s:l ;:(er doz. 3 ply £3-80 per doz. 4 ply £4'16 per dox.

TAPE STORAGE CANS. Brand new finlshed steet cans
originally Intended for 18mm fiim but Ideal for storing 7 In. reels
of tape. Our last supply of these items was quickly exhausted
at 30p each but as a result of a massive new purchase we can
now offer a case of 53 (Minimum order) at £7-30 Inc. P, & P. and
V.A.T. Samole can avaliable at 38p inc. P. & P. and V.A.T.
POLARAD WIDE RA DISPERSION SPECTHUM
ANALYSER covering 10MHz to 40-88KMHz. Model SA 84W
with handbook £1258 plus V.A.T. Send S.A.E. (Foolscap) for
information.

ETHER ELECTROMETHODS LOW INERTIA INTE-
GRATING MOTORS. Avallable ex-stock at extremely low
prices. Motors for 8, 12 and 24v. operation in stock.

VACTRIC SIZE 23 PULSE GENERATORS (Shaft Digitizers).
Full details and price on application.

INDUCTION GENERATOR

Requires a supply voltage of 50v 50Hz and provides an output
of 7v per 1,000 r.p.m. directly proportional to speed. This in-
strument has a wide variety of e.g., t
me:surlnu shaft speed etc. In brand new condition £5-25 post
paid.
PLANNAIR. Axial Flow Fans (with mounting) Type 8PL-
122-331 Mk.2 8in. 2,800 r.p.m. 400v. 3ph 50Hz. New and boxed
£16:50 (C.Pd. U.K.).

Also available tested and in excellent condition for 220/240v.
50Hz at £6-50 (C.Pd. U.K.).

DRY REED INSERTS

Overall length 1-85in. (Body length 1-1in.) Dlameter 0-14in. to
switch up to 500mA at up to 250v. D.C. Gold clad contacts
#9p per doz.; £4-12 per 100; £30-25 per 1,000; £275 per 10,000,
All carriage pald U.K.

Heavydutytype(body length 2in.) dlameler 0-22in. to switch up
to 1A, at up to 25¢V. A.C. Gold clad contacts, £1-37 per doz.;
£6:88 per 100; £52-25 per 1,000; Changeover type £2'75 per doz.
All carriage pald U.K.

Operating Magnets $1p per doz.; £4:49 per 100; £38-50 per 1000.
Ail carriage paid U.K.

Operating Coiis for 12v supply to accept up to four standard
reels £3-80 per doz.; £12 per 100. Al carriage paid U.K.

Z & | AERO SERVICES LTD.

THE MANAGEMENT ANNOUNCES WITH REGRET TH
OUR MAIL ORDER SERVICE WILL HAVE TO BE C
BELOW £5.00 PLUS VAT, I.E. £5.50 VAT PAID. OUR
PERSONAL CALLERS ONLY AT OUR RETAIL BRANCH,
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE TH
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00.

AT DUE TO RISING COSTS AND STAFF SHORTAGES
URTAILED. NO MAIL ORDERS WILL BE ACCEPTED
EQUIPMENT WILL STILL BE AVAILABLE TO
85 TOTTENHAM COURT ROAD AND TRADE
E ABOVE LIMIT WILL NOT APPLY., MINIMUM

%2
o U435; 30-ranges.
e AC/DC  Voits and
g Amps.  Sensitivity
U4312; 39-ranges AC/DC Volts 20.000 / 2.000
and Amps Sensitivity 667 o.p.v. 0.p.v. Accuracy
Accuracy 1/1.5% £9.75 2.5/4% £8.75

U4313; 31.ranges AC/DC Volts
and Amps. Sensitivity 20.000
0.p.v./2.000 o.p.v. Accuracy
1.5/2.5% £10.50

AC/DC TAUT SUSPENSI

U4341; 27-range
multimeter. with
AC/DC voltage U4324; 32 ranges.
and current cov- AC/DC  Volts  and
erage plus transis- Amps. Sensitivity
tor tester giving 20.000/4.000 o.p.v.
current gain Accuracy 2.5/4%
measurements £8.00
from 10 to 360.

Sensitivity 16.700/
3.300 o.p.v. Accur-
acv 2.5/4% £10.50

ON MULTIMETERS — MADE IN USSR

~ s o
U4317. 42-rarges AC/ u4323; 22 ranges AC/DC
DC Volts and Amps. Volts. DC Amps only. Sensitivity
Sensitivity 20.000/ 20.000 o.p.v. Builtin AF/IF
4.000 o.p.v. Mirror oscillator. giving signal at 1KHz
scale. Transistorized and 465KHz. Accuracy 5%

high-speed trigger pro- £7.00
tection. Mirror scale.
Accuracy 1.5/2.5%.

£15.00.

OUR NEW 1973/1974 CATALOGUE OF VALVES, SEMICONOUCTORS, PASSIVE COMPONENTS ANO TEST EQUIPMENT IS NOW REAOY. PLEASE SENO
£0.15 FOR YOUR COPY. EXPORT PRICE LIST AVAILABLE TO BONA FIDE FOREIGN CUSTOMERS.

Head Office:

Tel: 727 5641/2/3

Cables: ZAERO LONCON

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2. Tel: 580 8403

44a WESTBOURNE GROVE,

LONDON, W.2

C.A.A. Approved for inspection and
release of electronic valves. tubes.
klystrons, etc.

WE WANT TO BUY:

SPECIAL PURPOSE VALVES. PLEASE OFFER US
YOUR SURPLUS STOCK. MUST BE UNUSED.

TELEX 261306

WW-—114 FOR FURTHER DETAILS
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SPECIAL OFFER

-THE
“WIRELESS WORLD WALLCHART
OF
FREQUENCY ALLOCATIONS'

PRICED 30p

including VAT, postage and packing in a dispatch tube.

Normal price 80p

The chart can be purchased with a coupon worth 50p and available only in the June issue or,
without the coupon for 80p including VAT, postage and packing in a dispatch tube. The electro-
magnetic spectrum from 3kHz to 300GHz is scaled on eight logarithmic bands containing fifteen
main categories of transmissions identified by colours. All the important spot frequencies are
marked as well as ‘‘special interest” frequencies. This chart is compiled from information provided
by the ITU and applies specifically to the U.K. and Europe.

Cheques payable to IPC BUSINESS PRESS LTD., and should be sent to IPC ELECTRICAL
ELECTRONIC PRESS LTD., GENERAL SALES DEPT., ROOM 11, DORSET HOUSE, STAMFORD
ST., LONDON SE1 9LU.

THIS OFFER CLOSES JULY 1st 1974.

Type  Price (£) Type  Price (£) Type  Price (£) Type  Price (£)
TRANSISTORS BFI125 025 BU205 1-98 IN3794 020 DIODES BBIOSG  0-35 RECTIFIERS
Type  Price (£} Type  Price (£} BFI27 0-30 BU207 3-00 2N3819 035 Type  Price (€) BRI00 0-50 Type  Price (£)
ACI07 035 BC148 012 BFI58 025 BU208 315 2N3823 |45 AAI19 009 BYI00 015 1N4001 0-05
ACI7 0-24 BC149 0-14 BFI59 0-27 BU209 255 2IN39%04 016 AA129 0-20 BY)26 016 IN4002 006
A R R O A
7 .25 BCIS53 0-20 BFI6] -45 ME&00I b N . BAI02 -25 BY b IN4004 R
N o BCI54 018 BFI63 0-45 ME6002 017 2N4036  0-52 BAIIOU 030 OA47 0-07 IN400S  0-09
AC128 0-25
ACIaK o1s | BCIss 013 | B3 028 | Mityo  o0d8 | anase oy | BAE Sl | Qa8 ol | iNsos el
. BCI58 013 BFI7 025 M . 2N42 o BAIl4 . ' IN4007 .
28:;%" 3.;: BC159 0-15 BFI77 030 MIE34l  OT2 IN4291 018 BAI(48 0-17 OA9I 0-07 IN5400 015
i BCI&7B 015 BFI78 0-33 MIE37T0 065 2N4292 020 BAI54 0-13 OA95 0-07 IN5401 017
ACI76 025
ACI187 025 BCIBB 013 BFI79 033 MJES20  0-85 2NS5296  0-37 BAISS 016 OA200 010 INS402  0-20
AC188 0-25 BCI€9C  o.13 BFI80 0-35 MIES2I 095 IN5298 038 BAI56 015 IN9 14 0-07 IN5403 022
. . BFI8I 033 MJE2955  1-20 INS457  0-30 BAI57 025 IN4I48 .05 IN5404 025
AT on eI b BF183 0-44 MJE3055  0-74 INS458 035 BAXI3 006 IN4448 010 IN5405 027
ley%‘;( 068 RS 1 BF184 0-26 MPFI02  0-40 2N6027  0-65 BAXI6 007 1544 0-07 IN5406  0-30
ADI140 0-50 BCI73 0-20 BF:BS g?‘ OC;.B 8'65 BBI10SB 0-45
ADI42 0-52 BCI76 016 BF194 15 oc36 -55
: : BFI95 015 OC44 015 . .
ADids o5 | Bo7m 920 | oiise  ods | oce o145 | ZENER DIODES SCORPIO™ IGNITION KIT
ADI62 0-38 BCi79 0-20 BF197 0-17 OC70 0-15 (400mW) (I WATT) ﬂoﬁ{ﬁed version qf this \yell-known
AFli4 0-25 BCIB2L  0-11 SElos ey o i 12p each 18p each Son e, Complare i ocb box,
: : BFI199 2 oc7 - 3.0v—33V 3-3V—100V o Ot vith p.c.b. box,
2:“2 g;: gg:ggL g“ 8;2200 ?:: 883? gg: (STANDARD VALUES) connectors and fullﬁttmg:r;snt'ryuitllgraso.
: BF222 . . g
AFlle 030 §§£§6;L goié Bl o3 | SEu2 33 | MINIATURE THIS MONTH'S SPECIAL OFFERS :
AF139 035 B 0 1 - : d
A7 035 | scauoi2 | PSR QA3 | S0 028 | BRIDGE RECTIFIERS WRE0G e G 0 B (I3
Mk 88| B RE BRS04 | onmea ous | Ry oA A oA PAL Chroma Delxy Lines:
: " N ; . hroma | )
AF% 0o | Bcke 028 | aess 093 | Kaolos 2o | joov o od3 o4 e Btle A
: BF263 0-7 TIP3IA 065 - - - i
ALI02 o | BCioe 95 | ee3y 035 | TIPR2A 067 | 400V 045 0-60 07l RCA (U'f;)oli),:'('f;‘;,‘,'v'; & Saqversence
A e | som o el | B om | Ibe e
; BFT4 . . Y
A e | dS@ Sf | BV S8 | WA it | INTEGRATED CIRCUITS | ieese moo e ron vt
BCI107 0-12 433 036 BFX29 0-30 2N9I16 0-20 Type Price (£) Type Price (£) dVERélEAS AiR'MAIL
BC108 0-12 BC4 BFX30 0-35 2N918 042 CA3065 190 | TBAS40 220 .
BCI09 013 BDIIS 0-65 BFX84 025 2N1304 021 MCI310P 294 | TBAS40Q 221
BCI09C  0-14 gggi g‘g BFX85 0-26 2N1305  0-21 Mg:ggégo ?-;(s) ;g:gzgg ;;? Al items advertised ex-stock _on
113 0-13 ) BFX88 0-24 2N2646 0-53 M q P magazine copy date. prices subject
ggm 0-20 BDI3) 0-45 BFYS0 025 IN2904 012 MC3051P 058 | TBAS70 117 to availability. Please send S.A.E.
BCIIS 0-20 BDI32 0-50 BFYS| 023 2N2904A  0-26 TAA300 146 | TBA673  1-80 for lists.
BClI6 0-20 BDI35 0-40 BFYS2 023 2N2905 072 TAA320 094 | TBA700  1-90
BCIN7 0-20 BDI36 0-45 BFY90 0-70 IN2926G  0-13 TAA3S0 |54 | TBA720Q 220 E AST
BCI2S 022 BDI37 0-48 BPX25 1-65 2N2926Y  0-12 TAA450 185 | TBA750Q 1I-54
BCI26 020 o BPX29 1-60 2N3019 075 TAAS70 139 | TBABOO  I75
BCI32 015 ' BPX52 1-78 IN3053  0-20 TAA630Q 329 | TBA920Q 329 coRNWALL
BCI34 0-20 BDI40 0-62 BRY39 0-40 2N3054  0-58 TAA700 330 | TBA99  3-29
BCI35 015 BD234 0-75 BSYS4 0-50 2N3055 060 TAAB40 |64 | TBA99OQ 329
BCI3s 0-20 BOX32 255 BSY56 0-80 IN3391A 023 TADIOO 142 | TCA270Q 3-30 GOMPON EN s
BCI37 020 BDY!8 1-78 BT106 0-99 2N3706 0-10 TBA240A 088 | SL9I7B 3.80
BC138 0-20 BDY20 0-99 BU105/02 1-95 2N3771 1-70 TBA480Q 1:24 | PA263 1-63 CALLINGTON
BCl42 0-30 BFIIS 0-20 BUIOS 3.25 INITT2 190 TBAS20Q 272 | ZN4i4 128 R
BC143 0-35 BFI21 025 BUI26 1-93 2N3773 290 TBA530 198 | MFC4060A - 0-70 CORNWALL, PLI7 8PZ
BCI47B 013 BFI23 028 BU204 1-98 IN3790 415 TBAS30Q 1-98 | 709C(TO99)0-45 ‘
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Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHOLD TYPE AS
SUPPLIED TD THE POST OFFICE EX 6.P.D.

oy £ .05

P & P 45p EACH

‘&&§§§§§\

Bl-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
——— S

\

I

TELEPHONE DIALS

Standard Post Office type. Guaranteed in working order.

nmy 27 ]/2 P rarieipeacH
I 22%

Tested and

Guaranteed
Paks

B79

N\

%

=

1N4007 Sil. Rec. diodes,

4 1,000 PIV lamp plastic 55p
B8t Reed Switches 1" long $” dia.
1 0 High speed P.O. type 55p
H35 Mixed Diodes, Germ. Gold bonded
100 et Marked and Unmarked 55p
H38 Short lead Transistors.
30 NPN Silicon Planar types 55']
H39 Integrated circuits. 4 Gates
6 BMC 962. 2 Flip Flops BMC 945 55p
Ha1 Power Transistors
2 Comp. Pair 8D 131/132 55p
H63 2N3055 Type NPN Sil. power tran-
4 Sistors. Below spec. devices 5 5p
H65 40361 Type NPN Sil. transistors
4 TO-5 can comp. to HE66 55')
| H66 40362 Type PNP Sil. transistors
4 105 can comp. to H65 55p

Untested Paks

B1 Germanium Transistors

50 PNP. AF and RF. 55p
B66 Germanium Diodes
1 50 Min. glass type 55p

Silicon Diodes DO-7 glass
Equiv. to 0A200. 0A202

Sit. Diodes sub. min.
INS14 and IN916 types

Experimenters Pak of

B84

100
886

100

H16

1 5 Integrated Circuits, Data supplied 55p
H46 NPN Silicon Trans. 2N3707-11 )
40 range. low noise amp. 55p

Power Transistors. PNP, Germ. NPN

1 5 Silicon TQ-3 Can. P & P 5p extra. 55p
H67 3819 N Channel FET s plastic
1 0 case type 55')

&

e
Make a rev counter

for your car

The TACHO BLOCK'. This encapsulated btock will turn
any O-1mA meter into a linear and accurate rev. counter
for any car with nomai coil ignition system.

£|'|ﬂ each

o

Re¢; No 820019

;

\\\\\\\\\\\\\

\)

.

d

s
BI-PRE-PAKLTD

| Ex GPO Push-button |
— ==
§ Intercom Telephones S
Z PSR iy Al 3
é taken over. Available in 5. 10 or 15 ways. Complete %
? with circuits and instructions. Necessary 24 pair cable \
ﬁ 22p per yard. Price of each instrument is independent \
/ of the number of ways. \
Z’ £2 [] 7 5 P & P 381p per instrument

é Cable can be sent by Parcel Post. Post and Packing

% per 50 yds: 734p

/ EXTENSION TELEPHONES

714p each p.p. 274p. £1.374 for 2 p.p. 55p. These
phones are extensions and do not contain bells.

Elect;onic Tr;msist_c_n
Ignition £6-60 7

Ready buitt and tested unit £9-90 incl. VAT
Now in kit form. we offer this “"up-to-the-mmnute”

electronic ignition system. Simple to make. full
instructions supplied. with these outstanding
features: transistor and conventional switchability.

i

burglar-proof lock-up and automatic alarm. negative
and positive compatibility.

77

P

New X-Hatch

Our new, vastly improved Mark Two

Cross-Hatch G is now ilabl
Featuring piug-in ICs and & more sensitive sync. pick-up
circuit. The case is virtually unbreakable—ideal for the
engineer’s toolbox—and only measures 3" X 53} X 3",
We have already received a large order from a major TV

M E10.92 §™£8.72

unit only
lincludes VAT and P & P, but no batteries)

P
2.

000
7

We hold a very large range of fully marked. tested and
guaranteed Transistors. Diodes and Rectifiers at very
competitive prices. Please send for Free Catalogue.

Our very popular 4p Transistors

FULLY TESTED & GUARANTEED

Over 1,000;
Transistors

in stock

11 ETEM

\\\\

TYPE ""A” PNP Silicon alloy. TO-5 can.
TYPE “B” PNP Silicon, plastic encapsulation.
TYPE “E” PNP Germanium AF or RF
TYPE “F" NPN Silicon plastic encapsulation.
TYPE “'G” NPN Siiicon. similar ZTX300 ranrge.

% TYPE ﬁ_PN P S,“i(,:o,r,"i“j"al ZTX500 range. -

% Various Types Post &

A1 8retavsror £]-10 -
= 24 =

High-speed
magnetic
counters

4 digit (non resetl! 24v or 48v {state which)
4 X 1X 17, 33pp.p. 5p.

i

i

IR

I,

a87

Plastic Power

=
8
=
7]
]
7
=
o
q
7]

2

NOW IN TWO RANGES
These are 40W and 90W Silicon Plastic Power Tran-
sistors of the very latest design. available in NPN or
PNP at the most shatteringly low prices of all time.
We have been selling these successfully in quantity to
all parts of the world and we are proud to offer them
under our Tested and Guaranteed terms.

—_

RANGE 1 VCE. Min. 15 1-12 13-25  26-50
HFE. Min. 15
40 Watt 22p 20p 18p
90 Watt 264p 24%p 22p
RANGE 2VCE. Min 40
RANGE 2VCE. Min. 40
HFE. Mir. 40
40 Watt 33p 31p 29
90 Watt 384p 364p 33p
Ci tary paics hed for gain at 3 amps. 11p

extra per pair. Please state NPN or PNP on order.

LM380 AUDIO I.C.
as featured in Practical Wireless.

December issue.

INTEGRATED CIRCUITS
We stock a large range of |.Cs at very competitive
prices {from 11p each). These are all listed in our
FREE Cataloguse. see coupon below.

METRICATION CHARTS now available
This y detailed conversion carries
thousands of ciastified references between metric and
British {and U.S.A.) measurements of iength. area.
volume. liquid measure. weights etc.
Pocket Size 15p.

Wall Chart 18p.

LOW COST DUAL IN LINE I1.C. SOCKETS
14 pin type at 161p each
16 pin type at 18p each

} Now new low profile type.

BOOKS
We have a large selection of Reference and Technical
Books in stock.

BUMPER BUNDLES
These parcels contain all types of surplus electronic
components. printed panels, switches. potentiometers,
transistors and diodes, etc

21BS in weight for £1-10

Post and Packing 27 }p.

e

Full of Short Lead Semiconductors & Electronic
Components. approx. 170. We guarantee at least 30
really high quality tactory marked Transistors PNP
& NPN and a host of Diodes & Rectifiers mounted on
Printed Circuit Panels. Identification Chart suppiied
to give some Information on the Transistors.

11p P & P on this Pak.

Please ask for Pak P1.only 55p
Y

Please send me the FREE Bi-Pre-Pak Catalogue.
ALL PRICES INCLUDE 10% VAT

NAME

ADDRESS

MINIMUM ORDER 50p CASH WITH ORDER PLEASE:
Add t1p post and packing per order. OVERSEAS ADD
EXTRA FOR POSTAGE

Buy these goods with Access.

Dept.B. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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£ £ £ £ £ £ £ £
EY88 0-40 | PLB4 040 [ TT21 420 | UL84 040 [ 1T4 0-30 | 523 030 | 6BR? 1-00 | 6K7 0-45
EZ40 050 | PLSO4 078 | U2s 085 | Uvét 045 | 1X2A 060 | 524 0-80 | 6BW6  0-90 | 6KTG_ 0-30
EZ61 75 | PL508  1-00 | U26 085 | UYss 035 | 1X28 0-60 | 5Z4GT  0-45 | 6BW?7  0-90 | 6K8GT €50
EZ80 028 |PLS0S  1-20 | U2? 060 | VR105/30 0-40 | 2K25 800 | 6GAB?  0-50 | 6C4 0-35 | 6K25 075
ot 02 |PVar o3| Usor oo | weisomo o | 308 HH AT o4 18% o0
£ £ | Gysot 070 - - 040 40 [ BAH6  0-60 [ 6CB6 0-40 -
A1065 £125 | ECHe2 075(GZ34 065 |PYSD 048 | UABCSO 040 | ZsooU  2-00 | 3S4 040 [ 6AKS 040 |6CHB  1-40 [ 697G  0.45 mggm,‘{.ﬁ“ﬂ
ARS8 0-50 | ECHg1  0-30 | GZ37 1-00 PY81 035 UAF&2  0-60 6AKS 038 | 6CL6 065 | 6SA7 045
ATP4 050 | ECH83 045 | KT66 258 PY82 035 | UBC41  0-80 6AL5 025 | 6D6 040 | 6SATGT 030
B12H 300 | ECHa4 045 | KT88 290 | PY83 040 | UBFSO 040 6ALSW 050 | BEA8  0-70 | 6SCTGT 030 £ £
CY31 050 | ECL80 050 | MH4 0-75 | PY88 045 | UBF39  0-40 VAT 10% 6AM6E 037 | 6F7 1-00 | 6SG7 0-45 | 19G6 660 | 866A 10
DAF96 0-50 [ ECL82  0-35 | ML oS8 (PY500 100 UBLT 070 6ANS 065 | 6FSG 050 | 6SJ7 050  19H4 700 | 931A 30
DF96 050 | ECL83  0-70 [ OA2 040 | PYB00 045 | UBL21 070 EXTRA BAQ5 045 | 6F23 090 [ 6SJ7GT 030 | 20P3 0-75 | 954 50
DK9% 060 | ECL86 040 | OAF70 055 | PY8O1 045 | UC 045 6AQ5W 0-65 | 6F32 050 K7 050 P4 100 | 955 -40
DL92 049 | EF38 065 | OB2 0-40 | QV03-12 950 | UCF80 070 6ASE 050 | 6F33 325 KIG_ 045 | 25L6GT 0-60 | 956 -30
DL96 060 | EF37A 100 | PABC30 040 | QQVO3-10 UCH42 075 6AT6 045 | 6HE 030 [ 6SLTGT 045 30C15  1-00 | 957 40
DM70  0-60 | EF40 0-62 [ PC97 045 1-25 [ UCHB1 040 | Z8o1U  2:00 | 3v4 070 [ BAUS  0-30 | 6J4WA 1-00 | 6SN7GT 045 | 30C17  1-80 | 1629 50
DY86/87 0-35 | EF41 065 | PCCa¢ 040 | QQVOS-40A [ UCLB2  0-35 | Z803U  1-35 | 5B/254M 500 | 6AX4GT 075 | 6J5 065 | 6SQ7 050 | 30C13  0-90 | 2051 30
DY802  0-35  EF80 025 | PCC85 040 800 | UCLB3 065 Z000T 120  5B/255M 3-20 | GAXSGT 080 6JSGT 045 | 6V6G_  0-15 | 30F5 1-00 | 5933 3-00
E88CC  0-70 | EF83 140 | PCC88  0-55 | R19 0-60 | UF41 065 | 1A3 0-45 | SR4GY  0-80 | 6B7 080 | 6J6 030 | 6V6GT 045 | 30FL1  0-30 | 6057 0-60
E92CC  0-55 | EF85 035 | PCC8a 058  SC1/400 250 | UFeo 035 [ 1L4 020 | SUSG  0-40 | 6BES 0-32 | 6J6W  0-45 | 6X4 0-40 | 30FL12  1-05 | 060 060
E88CC/01 1-15 | EF86 030 [ PCC189 0-s9 SC1/600 450 | UF85 0-40 [ 1RS 0-40 | 5V4G_ 0°50 | 6BGEG 070 | 6J7 0-45 | 8X5G 0-40 | 30FL14 085 | 6064 0-50
E180CC  0-65 | EF89 027 | PCF80  0-40 | SP61 0-70 | UF89 040 | 1S4 030 | 5Y3GT 045 | 6BJ6 055 | 6J7G 0-40 [ 6X5GT  0-45 6065 070
E182CC  1-25 | EF91 037 | PCF82  0-35 | SU4 060 | UL#1 080 | 1S5 030 |5v4G  0-40 [ 6BQ7A 055 | 6K6GT 075 | 6Y6G 080 | Mooicon || 680 220
EA50 025 | EFg2 050 | PCFe4 080 624 0-30 6148 2:00
EABC80 0-38 | EF95 035 | PCF86  0-80 TRANS'STORS 6-30L2 090 TUBES 8020 e
fre 1%\ i e e o B ORS00 08
EB91 -20 184 3 o Please write or phone for current price of any of the i ’ 0-50
t8ess o9 | EF 060 | PCF301 055 p [:] any transistors, diodes shown below. 9D6 0-40 8677A & 2003 058
EBC41 065 | EL34 060 | PCF: 0-50 { AC113 AF124 GET115 0OC42 1N23A 2N3054 11E2 5-00 9677¢C 2004 030
EBF80  0-40 | EL36 050 | PCFaos  o0.90 | AC128 AF125 GET116 0OC44 1N25 2N3055 11E3 €90 || o000 9006 030
EBF83 040 | EL41 075 | PCF 0-65 | AC127 AF126 GEX66 0C45 1N32A 2N3390 12A6 0-30 Wea |ler TUBES
EBF8S  0-30 | ELB 0-55 | PCFsos  0-85 | AC128 AF127 NKT222 oc7o 1N38A 2N3391 12AT6  0-40 DG7-5 1200
EC52 035 |EL82 055 | PCH200 o0-30 [ ACIT6 AF139 QA5 oc3 1N43 2N3730 12AT7 035 | 30115  o.95 | DG13-2 18-00
EC93 0-80 | EL34 026 | PCL81 e-60 | ACY18 AF178 OA47 0C78 N70 2N3731 12AU7 033 | 30017 095 | DG13-34 12-00
ECCB! 035 | EL8S 044 | PCLe2  o-40 | ACY19 AF186 OA70 0C78D 1N277 2N3819 12AV6  0-50 | 30P12  g-95 | MW13-3515-00
ECCs2 ©0-33 | EL8S 038 | PCLB3 o065 | ACY20 AFZ12 OAT1 C81 1N415C 2N4038 12AX7  0-33 | 30P19 0-95 | VCR139A 8-00
ECC83 033 |ELo0 o045 | PCLa4 045 | ACY28 ASY26 QA73 c82 1N4148 Ndos8 12BA6 040 | 30pL1 095 | 3BP1 400
ECCa4  0-30 | EL: o170 | PCL88 050 | ACY3D ASY27 OAT9 0C82D 2N4S6A 2N4061 128E6  0-50 | 30PL13 1.0 | 88D 9-00
ECC85 0-38 | EM31 060 | PCL805 0-60 | ACY40 ASY2s OA9 OCg2DM 2N708 2N4785 12BH7 0-50 | 30PL14 1-10 | 88J 00
£CCse o080 | E 045 | PFL200  0-70 | AD14S BC108 OA200 2N918 2N5295 12C8 045 | 3516GT 0-75 | 88L 0
ECCas 040 | EMB4 035 | PL36 0-80 | AD161 BC113 OA202 0C139 2N1304 3N128 12E1 300 | 35W¢  050| SPECIAL
ECC180 0-¢5 |[EM87 070 | PL38  0-¢5 | AD162 BC119 QAZ200 oc140 2N1305 3N154 12K5 100 | 3574GT  0-70 LVES
ECFs0 035 | EYSt 0-40 | PL8Y o-50 | ADZ11 BC136 0Cc22 C170 2N1307 3N159 12KIGT  9-50 5 0-55 | Cv2339 45-00
ECF82 0-35 | EY81 0-40 | PL82 0-45 | ADZ12 8C137 oc22 ocCi172 2N1309 25303 12K8GT 0-60 | 50CD6G  1-10 | JPO/TD 4300
ECF801 0-80 | EY86 0-49 | PL83 o-45 | AF114 BC146A 0C26 0C200 2N2062 404 12Q7GT 040 | 75 0-70 | K301 7-00
AF115 172 oc28 0C206 2N2147 2082 128ATGT 050 | 78 0-60 [ K305  11-00
AF116 BC172A 5. ocCas SX754 2N2411 40250 2SC7 050 | 78 055 | K308 14-50
VALVES AND TRANSISTORS | |ariiz  [scziza | CRSaio | Ocse ZR1 2N2oeg | 4025t 12857 045 |s0 060 | K37 1450
Telephone enquiries for valves, 2N 40668 g;:n :1“: 723A/B 750 | KRN2A 600
transistors, etc., fetail 749 3934; AN TH RN ?To"‘;l‘%“"’i"‘lg‘l"“g'“"d“m‘“- C.R.T. 1337 otel s s | [V,
trade and export 743 0899, e s e e LT e CH % FROTHR = 19AQ5 050 | 807 080 | 3u/02/ 3500
P b p ex 1963 800 | 813 5:50 | 725A 2250
MARCONI BEST PRICES PAID FOR TEST AND COMMUNICATION
ST(:#A’L EQUIPMENT. Single items or quantities. Private or Industrial.
GENERATOR
Range: 15KHz to RACAL UNIVERSAL COUNTER/TIMER
30MHz, Output SAS50 (CT4SE)
0.4uV fo 4V at 8 digit in-
13 or 75 ohms. line read-out.
Impedance with Facllities
termination include: dir-
(supplied). Built rectfrequency
in crystal check measurement
J facility with up to 100MHz;
“* handbook. £125 pulse, period,
including carr. ratio, time
inlerval and

SIGNAL GENERATOR TYPE
AN/USM-1¢ (MODEL BJ75A)
A precislon HF/VHF signal generator em-

totalising
measure-

bodying facilities seldom found or con-
tained in one instrument, namely outputs
of CW/AM/PM and swept carrler, in the
frequency range 10 to 440 MHz. Some of
the features of the instrument are: AUTO-
MATIC FREQUENCY STABILISA-
TION (iocks output signal to selected

TFI1041C VTVM A.C. voltage range 300 MV

TF 801D/1/S SIGNAL GENERATOR.
Range 10-485 MHz in five ranges. R.F. outpul
0-1.uV-iV source e.m.f. Dial calibrated In
voits, decibels and power reiative to thermal
noise. Piston type attenuator. 502 output
| d dulati at 1 kHz
at up to 90% depth, also external sine and

ments. Input sensitivity variable from 300MV
to 8V, three Independent Inputs, sel-check
eic. Full spec. on request. £145.

PLEASE NOTE

frequency), AUTOMATIC LEVEL CON- to 300V in 7 ranges, 20 Hz-1500 MHz. D.C. pulse modulation. Built-in 5MHz crystal

TROL gwldsIooulpglscfffii;_?ani:&l: voltage ranges 300 MV 1000V In 8 ranges. calibrator. Separate R.F. and mod. meters. Unless offered as ““as seen”

L':eziisgfun:.nzlet:een crystal check polnts} gé:.s;esistunce E)CILD{P EL Clams (il 04

MARKERS (for S.F.M.) TF 10418. Spec. as for 1041C. £52-50. TEKTRONIX AI_I_ E U| PM ENT

BRIEF SPECIFICATION: :‘requhency '}gdto OSCILLOSCOPES

:?or;zr..ss"ouéwt_gi?éw %ovz ("é:hbmgg HEWLETT—PACKARD 571A-600MHz, separate P.S.U. £150 ordered from us is completely overe

and stabilised), AM-400Hz and 1kHz and 185A 800 MHz SAMPLING OSCILLD- complete. hauled mechanically and electrically
p

external, FM-400Hz and 1kHz and external
0.75 kHzdev., S.F.M.—x1, x10, x100, 0-75,
750 & 7500kHz dev. resp., P.M. — 50 to 5000 pps
at 1 to 30usec. width int. or ext., 150 to 5000Hz
rep rate, 3 meters for; mod. and dev., fre-
quency discrimination pulse level output.
With I, C let i ion and
price on application,

M.0. for ET 4338 TX (see description in
previous issues) £8-50. P. & P, £1-50.
HIGH CAPACITY CONDENSERS
GENERAL ELECTRIC 25,000 MFD 25VDC
{40VDC) surge £1-10.

SPRAGUE 20,000 MFD 55VDC £1-30.
MALLORY 20,000 MFD 30V (45VDC surge)

£1-15.° c 6168 SHF SIGNAL GENERATOR. 0.05-20v. tors, panoramic adaptors, dlversity
MALLORY 35,000 MFD 15V (20VDC surge; 5 g itches, i driver units,
MALI ( rge) Fren. range 1,75GHz-4,26Hz, Mod.: 3 PHASE AUTO TRANSFORMER, wye linear amplifiers can be built 1o
SANGAMO 20,000 MFD 50V £1-30. F.M., C.W. Pulse and Ext. A.M., output input 400v, wye output 241.5/230/218.5v 50c customers’ requirements. Please send

SCHLUMBERGER B 1200 99db UHF
ATTENUATOR. £55-00
SCHLUMBERGER 0 500a SYNC. OSCIL-
LATOR 200-500MHz. £85-00

PLESSEY PR 524 DUAL DIVERSITY
RECEIVER. Solid state, six pre-selected
channeis with motor(l‘led tuning, arytom.ntlc

with FSK terminal unit and spare coils for

SCOPE WITH 188A DUAL TRACE
PLUG-IN. Full spec. and P.0.A.
175A 50MHz Oscilloscope.

5248 COUNTER FREQUENCY MEA-
SUREMENT: 10Hz to 10.1MH2.
Accuracy : T count. Automatic position-

on 6 neon lamp decades and 2 meters.
Complete with manual and following
plug-ins: 525A 10 to 100MHz, 5258 100
to 220MHz, 526A video amplifier. Price
on application.

0.1uV-200mW. Price on application.
PLEASE ADD

10% VAT
TO ALL ORDERS

;rF 1238A VHF SPECTRUM ANALYSER
or lysi

turret tuners. All h d in table top
£100-

00
RACAL RA 117E COMMUNICATIONS
RECEIVERS completely overhauled and
re-aligned to 'as new’ condition.
ROHDE & SCHWARTZ MICROWAVE
POWER METER. 3200MHz, built-in cali-
bration, 50€2. £120-00

and measurement of Radar
Equipment. Frequency range 190 to 230MHz
with crystal check points. Sweep width 0'5
{0 5MHz, output pulse delay (a) 85-175 uSec,
(b) 0-7-1-4 mSec with X1 and X2 multipiler
and =2, X1, X2 multiplier. Output 2uV to
20mV with x10 multiplier. £200.

561A-10MHz, solid state, complete
with 3A1 dual trace vert. and 3B3 delay
time base plug-ins P.0.A.
541A-33MHz. Choice of plug-ins. P.0.A.
LA265A(545A)-33MHz, separate time
bases with delay. P.0.A,

ing of decimal point. Period measure- 545-15MHz. Separate time bases with COLLINS TYPE 231D 4/5kw., 10 channel,
ag.rwrﬂir?s'wfr}vzﬁ‘éﬁ Psrzg:g; ment: 0-10kHz. reads in seconds. delay. Price on application. autotone and manual tuning. All above
detalis on application. milli or micr ds, decimal PLUG-IN UNITS ;O:Apl':iseclinls‘;u;:gon and spare parts,
point automatically positioned. Oisplay CA—24 MHz dual trace SOMV-20V. 19, 19HP,

G—20 MHz differential 50MV-20V.
L—30 MHz fast rise time 5MV-20V.
0—High gain differential 1MV-50V.
N 600MHz sampling 10MV-cm.

53/54C. Oual trace 33MHz, 60MHz,

in our own laboratories

FOR EXPORT ONLY
TRANSMITTERS:
BC 610 Hallicrafters.
RCA

ET 4336 aiso modified version of
increased output to 700w.

38, 62,
C-13 TRANSMITTERS
RACAL COMMUNICATIONS
EQUIPMENT
We are able to offer a comprehensive
selection from the range of this modern
high  class_ equipment including,
receivers, L.F. Converters, SSB8 adap-

18kVA. Made by Westinghouse of USA.
Brand new in original cases £80.00 including
UK transport.

8%4 TF AUDIO TESTER. Combined A.F.
Generator (0-25kHz), Output meter (up to
2W. at 600, 15 and 3£2.) and valve voltmeter
(‘o-eoox.%. with stepped and varlable attenua-
ors. 3

TF 1400S DOUBLE PULSE GENERA"
TOR WITH TM_6600/S SECOND-
ARY PULSE UNIT. For testing radar,
nucleonics, 'scopes, counters, fliters
etc. SPEC. TF 1400S. Rep. freq.
10Hz to 100kHz, pulse width 01 to
100u sec., delay ~1-5 to + U sec.,
rise time _ 30N sec. SPEC. TM 6800/S.
As for TF1400S except pulse width
0-5 to 25u sec., delay 0 to +300u sec.

us your enquiries.

ARSS SPARES. We hold the largest atock
In U.K. Write for IIst.

R.F. METER 0-8 amp. 2{" (U.S.A.) £1-88
P.& P. 15p.

29/41FT. AERIALS each consisting of ten
3ft., fin. dia, tubular screw-in sections.
11ft. (6-section) whip aerial with adaptor
to fit the 7in. rod, insuisted base, stay plate
and stay assemblies, pegs, reamer, hammer,
etc. Absolutely brand new and complete
ready to erect, in canvas bag. £7-50 new or
£4-50 slightly used. Carriage £1-50.

TELEPHONE TYPE “J' (Troplcalised)
EPHONE

TF 1102 AMPLI TF_ 1370 __R-C__ OSCILLATOR, ; 10 line MAGNETO TEL
Amplituge moduleton at cp oS SQUARE AND SINE WAVE. Freq- SWITCHBOARD
or F.M. output of any signal generator with Sinewave = 10Hz-10MHz, squarewave TF 5268 OSCILLATOR AND DETECTOR 50 line AUTOMATIC PRIVATE

a frequency range of 100kHz to 500MHz.
input 1 to the lator may be:
sine, square, pulse or picture at any level
up to H1 impedance, Mod level monltored
on panel meter. -89

Open 9-12.30, 1.30-5.30 p.m.
except Thursday 9-1 p.m.

*

10Hz-100kHz. Direct output: sinewave:
0-31.6V rms., 10Hz-1MHz,

UNIT £50-90.

0-73.2pp  10Hz-100kHz, Attenuator
range: —50dB to +10dB. Impedance:
75, 100, 800S2. Price upon application

TF 12268, TF1225A, TF 577A. WHITE
NOISE TEST SET £18500. Full spec.
on request.

TELEPHONE ENQUIRIES

To view TEST EQUIPMENT please phone for appointment

relating to TEST EQUIPMENT should
be made to 01-748 8006 Extension 23.

TELEPHONE SWITCHBOARD
Price of each of the above on application.

COLOMOR (qmoncs)

170 Goldhawk Rd., London, W.12

Tel. 01 - 743 0899
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MARCONI SIGNAL GENERATOR TYPE TF-144G: Freq. 85 Kc/[s-25 Mc/s
in 8 ranges. Incremental: +19% at 1 Mc/s. Output: continuously variable 1 micro-
volt to 1 volt. Output Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV -1
volt - 525 ohms. Internal Modulation: 400 c/s sinewave 75% depth. External
Modulation: Direct or via internal amplifier. A.C. mains 200/250V, 40-100 ¢fs.
Consumption approx. 40 watts. Measurements 29 X 124 X 10 in. Secondhand
condition. £27-50 each, Carr. £2:00.

POWER SUPPLY UNIT PN-12A: 230V a.c. input 50-60c/s, 513V and 1025V at
420m/A ofput. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V ard
10Mfd 600V. Filament transformer 230V a.c. input. 4 Rectifying valves type 5Z3.
2 X 5V windings at 3Amps each and 5V at 6Amp and 4V at 0-25Amps. Mounted
on steel base 19in. W x 1lin. H X 14in. D. (All connections at the rear.) Excellent
cond. £8-50 each, Carr. £2.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 x 811 valves,
microphone and modulator transformers etc. £7- 50 each, Carr. £2-00.
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG1 (CV1526) colour
green, medium persistence complete with nu-metal screen, £3-50 each, post 50p.
APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. countsr.
£1-25, post 30p.

AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 each, 30p post.
VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each.
75p post.

RACK CABINETS: (totally enclosed) for Std. 19 in. Panels. Size 6 ft. high x 21
in. wide X 16 in. deep, with rear door. £12 each, Carr. £2-50.

INSTRUMENT CABINETS: 19°W. x 16"H. x 16"D. £5:00 + £1:25 carr.
CLASS “D” WAVEMETER NO. 1 MK. II: Crystal controlled heterodyne
frequency meter covering 2-8 MHz. Power supply 6V d.c. Good secondhand cond.
£7-50 each. Post 60p.

ROTARY INVERTERS: TYPE PE.218E—input 24-28V d.c.,, 80 Amps.
4,800 rpm. Output 115V a.c. 13 Amp 400 ¢/s. 1 Ph. P.F.9. £17-50 each. Carr. £2-00.
REDIFON TELEPRINTER RELAY UNIT NO. 12: ZA-41196 and power
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi-
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. X 8in. X 8in. New
condition £7-50, Carr. 75p.

WESTON INDUSTRIAL THERMOMETER MODEL 221: 0-100°C. 3in.
dia. scale. Accuracy 1%. Precision made coil within-coil structyre. Changes in
temperature cause a rotary action of the Helix turning the shaft to which the pointer
is mounted. £2-80 each 30p post. Unused condition.

TS 15C/AP FLUXMETER: Used to provide qualitative measurements of flux
densities between pole faces of magnets. Range 1200-9600 gausses. +2%. S/hand
good cond. £25 + 60p post.

AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case
5in. X 6%in. X 7in. Bitumen impregnated. £10 each, Carr. £1.

UHF ASSEMBLY: (suitable for 1000MHz conversion) incl. UHF valves; 2C42,
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters
0-999. Valves 6ALS and 8 x 6AKS5. £10 each, 60p post.

TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds
per min. ‘as new’ cond. in original packing case, £25 each; or second hand cond.
(excell=nt order) no parts broken, £15 each. Carriage either type £3-00.
INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £1 carr.

ALLU.K. ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage).

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete with 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each + 75p carr.

AUTOMATIC VIBRATION EXCITER CONTROL UNIT TYPE 1016:
IC\:danquacturcd by Bruel & Kjoer. 5-5000c/s per sec. S/hand V. good cond. £90,

arr. £2

TF-1041B VALVE VOLTMETER Measure 25mV-300V, 20c¢/s-1500Mc/s a.c.
Also 10mV-100V d.c. Resistance 0.02 chms-500Meg. chms. Power requirements
200-250V a.c. S/Hand excellent cond. £35 each, Carr. £1.

AN/ARC-27 TRANSMITTER/RECEIVER (FOR EXPORT ONLY):
Frequency 225-400 mc. 1750 channels 100 Kc apart with 18 preset channels.
Modulation: am. Power output 9 watts. Receiver is superheterodyne. Max.
output 2 watts. Antenna: 50 ohm impedance. Power requirements 24v d.c.
Complete transmitter with operating cables, control box, headphones, micro-
phone. Price £250-00 each secondhand, excellent condition.

POWER SUPPLY suitable for AN/ARC-27: 100 volts to 250 volts a.c.
input. 24v d.c. output @ 41 amps fully smoothed. £45-00 each.

CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range
3000-10,000KHz. Mains 230V 50Hz. Measures crystal current under oscillatory
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction
with a freq. meter. £15. Carr. £1-50.

DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph.
50Hz. £275. Carr. at cost.

H.V. TRANSFORMER: 8000/8000. Qutput 300mA. rms. Size: 12in. X 12in. X
36in. 230V input. £35, Carr. £4-00.

COPPER WIRE AERIJAL: with insulators, 100ft. long. £1-50. Post 40p.
TELEPHONE CABLE: (Twin) PVC covered suitable for extension speakers,
burglar alarms etc. 200 yds. per roll. £2:50 a roll. Post 50p.

TELEPHONE CABLE: (Twin) 1,350ft. on metal reel. £5 per reel. Carr. £1.
ANTENNA MAST 30ft. consisting of 10 X 3ft. tubular screw sections (3" dia.)
with base, guyropes and stays etc. £5 each, Carr. £2.

ANTENNA MAST 12ft. 3 sections with suitable base to mount on the above
Mast. Extends to 42ft. £1-50 each, Carr. 1.

APN-1 ALTIMETER TX/RX: Freq. approx. 410MHz. Complete with 28V
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts.
£4 each, Carr. f1-

CT.216° STANDING WAVE METER: 2-30MHz, complete in strong portable
case. £40 each, Carr. £1-50.

AVO VALVE TESTER CT.160: (Portable) similar to Avo Mk. 3 Characteristic
Meter. Good cond. £35 each, Carr. £1-50.

MODULATOR UNIT: Complete with mod. transformer and 2 x 807 Valves.
Mounted 19” chassis, 8" x 8”. “As new” cond. £8 each; or secondhand £5 each.
Carr. both types £1:50.

LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS;
ARS8 SPARES; TEST EQUIPMENT ETC. Send 10p for above lists.

ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF
LONDON ONLY,

If wishing to call at
stores, please telephone
for appointment.

3-B TRULOCK ROAD, LONDON, N17 OPG
Phone: 01-808 9213 and Bedford 740605 (STD 0234).

S

QMsSors

(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I

01-723 7851 01-262 5125

PARMEKO HT TRANSFORMERS
110v Pri. only. 50 Hz. Sec. 475-0-475v
150 mia 350-0-350v 274 mja. 63v CT
3:2a6-3v CT 1-6a 6:3v 0-3a twice. Potted
type. £4'50 carr. £1. 6-:3v 11a 1-4 kv. pk.
wkg. 6-3v 0-3a 7 kv. pk wkg £2-50 carr
50p. 530-0-530v 330 m/a 65 6a £4-50
carr. £1.

L.T. TRANSFORMERS BORDON
FRACTION OF MAKERS PRICE SOLENOIDS
ALL PRIMARIES 220-240v 12v. DC. {in.

PARMEKO Potted types No 1 tapped
24-30-32v. 2a. £225 p.p. 35p No. 2
24v. 1a. and 12-6v. 0-7a. and 6-3v. 0-Sa.
£2:25 p.p. 35p. No. 3 Sec. tapped
9-10v. 0-42a. and 6-3v. 3-5a. 6:3v. 1-5a.
£14-50 p.p. 40p. No. 4 Pri. 115-230v.
Sec. 6'6v. 6a. twice and Sv. 6a. £4-00
carr 75p.

Pull. Size fin.
dia., length 2in.
50p, post 10p.
Reg. 202

ALL PRIMARIES 220/240v

PLEASE ADD 10% V.A.T.

CURRENT RANGE OF NEW L.T. TRANSFORMERS
FULLY SHROUDED TERMINAL BLOCKX CONNECTIONS

GARDNER HT TRANSFORMERS
Pri. 110-220-240v. Sec. tapped 470-490v
350 mia. Open frame. Table top con-

G.E.C. Open frame. Terminal Block
Connectlons Primaries 220-240v.

Sec. Tapped 51-61 65-67-63v. t0a. £7 50
carr £1. No. 2. Sec 58 63-69-74v 3a. and
6v. 3a. £3-50 p.p. 50p. No. 3 3 separate
windings 3v. 1-8a. 9v. 1-8a. 27v. 1-8a.
and 17-0-17v. 250 mfa £2:25 p.p. 25p.

BENSONS SOLENOIDS
AC 240v 25% duty. Approx 2 ins. § in.
pull.Size 2X 13 X lins. Res. 3500 75p
p.p. 10p. Simllar to 12v DC Type above.

HEAVY DUTY UNSHROUDED TYPES ¢ INCH FLYING
LEADS ALL PRIMARIES 240v.

Type Sec. Taps Amps Price Postage nections £4-50 carr. 75p
1A 25-33-40-50v 15 £14-00 7Sp Pri. 230v. Sec. 450-0-450v 200 m/a £3'50
B 25-33-40-50v 10 £12:00 5p carr. 75p.
1C 25-33-40-50v 3 £8-50 60p AC industries. Pri. 110-220-240v. Sec.
1C 25-33-40-50v £750 60p 250v 80 mja and 15v 1-2a and 6-3v 4-5a
2A 4-16-24-32v 12 £10-00 5p £2:00 p.p. 40p. Atlas Transformer Co.
2B 4-16-24-32v 8 £3-00 60p Pri. 110-210-230-240v. Sec. 230v 200 m/a
2C 4-16-24-32v 4 £495 45p and 6-3v 7a £3:00 p.p. 40p.
2D 4-16-24-32v 2 £3-50 40p
3A 24-30-36v 10 £9- 6Cp
3B 24-30-36v S £7°50 50p
3C 24-30-36v 2 £3:50 40p
:: ;lg-gg—g:v 20 £12:00 5p

-20-24v 10 £7:50 60y
prs 192054 s £49s 0n H.T. TRANSFORMERS by Famous
S5A 3-12-18v 20 £10-00 60p Manufacturers. All Primarles 220-
sB 3-12-18v 10 £6-95 60p 240v. Type 1 350-0-350v. 200 M{A, 6-4 6A,
sC 3-12-18v 5 £4:50 40p Sv. 3A potted, £4:00, carr. 50p. Type 2,
6A 48-56-60v 2 £4:50 40p 630-0-630v. 105 M[A, Sv. 4A, ,
6B 48-56-60v 1 £350 40p potted £3-50, carr. 50p. Type 3, 1875v. 60
TA 6-12v 20 £1-90 60p MJ/A, 4-2kv wkg. and 500v. 31 M/A, pot-
B 6-12v 10 £4-50 40p ted, £4-50 carr. 50p. Type 4, 890-710-
1C 6-12v 5 £350 40p 0-710-890v. 120 M/A open frame terminal
BA 17-32v 8 £8 60p block connections, £2:75, post 40p.
9A 12-24v 1 £2-50 30p Type 5, 150-165v. 4 amps. open frame
10A 9-15v 2 £2:50 30p terminal block coanections, b
1A 8-0-8v 2 £2:50 30p carr. 75p. Type 6, 450-0-450v. 150 MIA

6-3v. 2-8A, 63v14A 6-3v. 1:2A, £4-00,
carr. 50p. Type 7, 250v. 60 MIA 15v.
1-2A, 6-3v. 4-5A, £2-00, carr. 35p.
Types 230v. 200 M/A, 6-3v. TA, pot(ed
£2-50, carr. 50p. Type 9, 350v. 150 M/A

6-3v. 4A, 6:3v. 2A, £2:00, post 40p.

GARDNERS. C core No. 1 Sec. 36v.
350 mfa £100 p.p 25p. No. 2 Sec.
tapped 2:5-6v. In jv. steps. 1-5a. and
13v. 300 m/a £1:00 p.p. 25p. No. 3 12:6v.
2:5a. and HT winding 290v. 350 m{a
open frame table top connections
£3-00 p.p. 50p. No. 4 Sec. 50v. 1a. and
10v. 1-2a. open frame table top connec-
tions £2-25 p.p. 25p. No. § Sec. 90-0-
90v. 100 mja ‘C’ core £1:50 p.p. 25p.
No. 6 Sec. tapped 5-10-20v 2-5a. and
1-2-3-4v. 2-5a. Potted type £3-00 p.p.
35p.

NEW-THE HIGK DEPENDABILITY
POWER SUPPLY. ByJOHNSTEED
in a single unit. Cholce of 12v. DC. at
4a. 24v. DC at 2a. or simultaneously,
12v. and 24v. DC. Each with total drain
of 50 watts. Basic unit £8-25 p.p. 45p.
Encased with switch, fuse, pilot iight,
mains cord, output connector. £13-75
p.p. 50p

STC RELAYS

Type 250XCE 2500 ohm
2 H.D. CO contacts set to
pull in at 22v. with base
and cover. 80p, post. Sp.

£

GRESHAM. Type 1 16:3v. 1a. twice
10v. 1a. twice. 22:5-25-28v. Sa. 26v.
2-5a. 23v. fa,. 63v. 2a. 145-0-145v.
200 mja ‘C’' core £4-95, carr 75p. Type
2 38v. 4a. 20v. 4a. 40v. Ta. 29v. 2a. 30v.
2-6a. 26v. 3-8a. S1v. 200 mfa. All separ-
ate windings, 'C' core £8:50, carr. £1.
Type 3 25v. 2a. twice, 16v. 4a. twice,
25v. Sa. 31v. 7a., all separate windings,
open frame table top connection,
£8-50, carr. £1. Type 4 tapped 30-31v.
4a. £2-75, post 35p. Type 5 17v. 2a.

KEYSWITCH KMK1 AC. 230v. One
?Onmp. change over contact. 45p, post.
R.

AUTO TRANSFORMERS
Partridge. Tapped 0-220-230-240-250v.
500 watts unshrouded tabie top con-
nections £2-50 carr. 40p. Lemark tapped
0-240 115v. 500 watts unshrouded table

top connections £5-00 carr. 60p 300

twice, open frame type, £1-75, post 30p. watts £3-50.

Type No. Sec. Voit Tap. Amps. Price Carr.
1 4-30-36 “e " .20 £14-95 £1:00
2 12-20-24 .. Cia i .. 30 £1495 £1-00
3 3-12-18 - 1 = .. 30 £1495 £1:00
4 6-12 v s W o 50 £1495 £1:00

12 voit 2 amp TRANSFORMER

enclosed in metal case, Size 5x4ix3 LIMIT SHADED POLE MOTORS

TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS

GRESHAM ‘C’ CORE 10H 350 M/A
£3-50 carr. 50p. Potted type 10H 300 mja
£3-00 carr. 50p. 9 H 500 mja S kv DC

ins. with fitted input and output fuses.
Onjoff switch. Output sockets and 4 {t.
240v. mains lead. £2-75 p.p. 35p.

AC 110-240v 50Hz 1500 RPM Double
end spindle. Length 1Ins. and § in:
£1-25 p.p. 25p overail tueSX?;xailnl

Fuily shrouded, terminal block connections. Pri. 220-240v. Screen
tap. Sec. 30-25-0-25-30v., 2 amps. £4-75, carr. 40p. Heavy duty type
36-25-0-25-36v. 5 amps. £9-75, carr. 50p.

whkg £6:50 carr. £1.00.

LEMARK Pri. 240v. Sec. 40v. 6a. 5-0-5v

STEP DOWN 240/{110v AUTO TRANSFORMERS
3000 watts. Built into steel case with two American 2 pin grounded
socket outlets. Carry handle. 6 {t. mains lead. £29-50, carr. £2.
Without case and fittings £22:00, carr. £1-50.
Other Types Available, 80-1500 watts, fully shrouded, with
American socket outlet and 6.1. mains lead. Let us know your
requirements.

PLEASEADD10% VAT TO
ALL ORDERS INC. CARR. :;‘-‘152:2\:.1 35:‘.:.AII above tr;nsformer;

2a. 5-0-5v. ja. Open frame design. GRESHAM MULT!
£4-50 carr. 75p. Pri. 240v. 16-0-t6v. 2-5a. TAPPED L.T. TRANSFORMERS
24v. 630 m/a twice. 24v. 65 mja and 115v. Pri. 110-220-240v. Sec. 21-22-23-27-28-
2a. auto tap on primary. Open frame 30v 10a and 23-2‘-26»4 2-5a. Twice and
table top connections £3-58 carr. 50p 15-16-18v 58 and 15-16-18v 5a snd
S 20-0-20 {a. 5-0-5 2a 25-0-25v 50 mfa three times. C. core
type. Table top connections £18-80
have a screen winding. carr. £1




a%90

Type SS15. These fine motors are easlly revened“s(amno av:)dcnopplnn .In If" than I5" wi(r'ilonll((“eleftrlcal o;
mechanical braking. Simple relay circuit can be applied to give + to winding for a maximum holding torque o . el PaP
3000z/ tn with 35v ugt 0. asapmps !h‘:ounh winding. For AC. (synchronous) operation at 120v., 50Hz. Speed 60 rpm at lelted numbel' 0l||y £8-9 40p.
60Hz., 72 rpm. STEPPING. Holding torque at 60 steps per second—100 oz/in. Can be wired 'to pive 100 or 200 steps
per revolullon with accuracy of 0-1° per step non-cumulative. Torque characteristics can be

modified by simpie R.C. circults. Dimensions: dia. 4", body length 43", spindle length 23" £1 5

&" dia. Welght 8§ Ibs. BRAND NEW in maker’'s packing. Oftered at less than § maker's price.
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“SLO-SYN™ 3-LEAD ~ ULTRA PRECISION
SYNCHRONOUS L G < - CENTRIFUGAL BLOWER

by Air Control Ltd.

STEPPING MOTOR | S | W poome v sy

240v A.C. Very powerful and illent
running. 5§" dia. 3" inlet dia. Outlet flange 3" X 2{".

SILVANIA

OPEN FRAME
shaded pole
GEARED
MOTORS

(Dural  gear case)

240 AC., 28rpm. NEW

HIGH TORQUE, anprox

overall size: St' x 31" x

23" 4-spindle §* dla. as |llustrated. ﬂ P & P, 30p.
Similar to above, 19rpm. £3.

110rpm with prened steel qenr case (llmllar to above
but slightly smailer). £3. P 30p

CARTER ELECTRIC

Similar to above with alloy gear case. 60 r.p.m. This
item is ex-equipment but perfect. £1.95. P & P 30p.

SMITHS RINGER-TIMER
Rellable 15 minute times, spring wound
(concurrent with time setting) 15x1min
dlvisions, approximately }° between
dlvisions. Panel mounting with chrome
bezei 33" dla, £1-40. 15p. P. & P.

FEW ONLY

Fuliy ttablllued *'‘Labgear'' Power Supply Unit. Input
90-240v. 50Hz. Outputs 6v, 8a D.C., and 6v-+2v, 100MA.
Hum nnd ripple at full ioad—less than 3MV peak to
peak. Stability Improvement ratio for 15% mains
change—1/000 : 1. Output impedance 0-005 ohms.
94” x 93" x 12}1. Weight 201Ib. £39.50. Carr. & Pkg
£1.50. In manufacturer's carton.

“LABGEAR ELIMINAC"

P.S.U. 200-250v. 40/60Hz. Alternative outputs fully
variabie (variac incorporated). Output 1. 12v at 5a
D.C. fully smoothed. Output 2. 12v at 8a D.C., with
ripple content, Output 3, 20v at 10a A.C. 21" x 23" flush
0-20v D.C. m/c meter. In attractive grey hammer finish
case. In maker's carton. £41.50. Carr. & Pko. £1.50.

ELEC TRO- TECH COMPONENTS LTD.

Pty AT MAGNETIC SWITCH
A qualiity shaded poie motor. Open frame. 3" high X
2{" x 2", Spindle 1" X #&".1,420r.p.m. £1.95 P & P 20p. N let ith f ¢/
ow comp ete with reference magne
SOLENOIDS . & Iy i d switch, acuur sealag ina glau
enve ope. Silver contacts, normaily closed. Rated 3amp
by WCESTO%I;“ st 120v. 1jamp at 240v. Size: (approx.) 1%" longx {” dia.
3Ib "ty%i.x‘. . Ideal for burglar alarms, security systems etc., and where-
‘rlavel 1", %0p ever non-mechanical switching ‘is required, 10 for £2; P
each. P.&P. 10p. & P 15p. 50 for £8.80; 100 for £18.50. FREE P.&P. over 10.

240AC type MM4. 2ib. puli,

ﬂ.:“l;er Tiravelol' 7|.

each. P. & P. 10p. Quantity o

dhcou;;z: 10-50 10%. 50 up- N RPLEX

wards

ad % The { American fibre-glass copper-clad laminate. Finest quality

MA'NS with woven glass base of Epoxy-resin. Excellent Mech. and Elec.
conductive properties. Heat resistant, ideal for P.C.'s etc. THIS I3 A

SOLENOID SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS

This little unit glves v LASTI Sizes: 12" x 12°; 24" x 12°; 24° x 24"; FULL SHEET 43" x 37"

vertical liftof a ";'“_ {11 8q. ft.). Single-sided Copper with thickness of 1/32", 3/64°, 3/32 .

mately e 3 Also double-slded 1/32°, 1/16", 3/32". £1 per 3. ft. Cut sizes (1-10'sq. ft.)
25p. P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet plus 25p each

hinged
Bracket Incorporates 2 fixing screws. Length of arm, | 2dditlonal sheet.

2}". 240V AC. Pull at coil is approximately 1lb. £1.
FREE P. & & P. Special quotes for quantities.

AMPEX 1.5v. DC KNOWLE (U.S.A.) MINIATURE
MOTOR MICROPHONE CAPSULES

An ultra precislon tape motor Impedance approx. 20052, output 60 or 80 DB at 1 Kc. As used |n deaf

deslgned for use in the AG20 aids, bugging devices, etc. Size (60 _DB) 7132')(5[32')({"

portable recorder. Torque $"%5132"x3". Ex-equlpmen'. all tested. £1-58 each. & P. FREE.

450GM/CM. Stall load at 500ma.

Drav:’s Bor‘;\la on run. 600rpm +

speed adjustment. Internal

AFIRF suppression. 4 dia. x1* ALL PRICES INCLUDE V.A.T.

3:]3?":] ’28'.?’ £16. 50‘ %‘ Whilst we welcome official orders from established companies and
PRIC .30. P. & P. 25p. Large Educaﬂonul Departments, itisno longer practical to invoicg goods under

quantities avallable (speclal quolallons) Mu-metal £5, Therefore, please remit cash with orders below thia amount.

enciosure available. 75Sp ~ach. FPEE P

315/317, EDGWARE ROAD,
LONDON, wa.
01-723 5667 01-402 5580

Tel:

) HIGH-SPEED MAGRNETIC
ELECTRONIC ORGAN DIVIDER BOARDS built to TRANSFORMERS COUNTERS. 4 digit (non ressr) 24v,
high indu:lml/computgr spec. 5 oclnyo set ql. » . i a or 48v. (state which) 4 x 1 x 1 in.
Complete with connection data and oscillator details. ;&VAANSE VOLSTAT’” TRANSFORMERS. Inpu 40p. P.P. 5p
v. A.C. e "
igi - 6-12-24-48v.
CV50. 38v. at 1amp: 25v. at 100 m/a. 75v. a1200 m/a. v i (WO et 57
COPPER LAMINATE P.C. BOARD £2 ea. P.P. 40p. e
84 x5%x1/16 in. 124p sheet, 5 for 80p 3 digit 12v. (Rotary Reset) 2% X 1% X 1% in. £1 each
:: xg*ﬂ{;ﬁ In.zg!p rslhototé-t'fol:l’ CV7S. 25v. at 2} amp. £2-50. P.P. 50p. 3 digit 12v. (Reset) 3f x 1 x 1 in. £2:25. P.P. 5p.
x8x n p sheet, 3 for 50p . L
164 x 4 x 1/16 in. (Fibreglass), 30p sheet. CV100. 50v. at 2 amp: 50v. at 100 m/a. £3. P.P. 50p. 5 digit (Reset) 12v. £3. P.P. 5p.
Offcut pack sllest 4 x 2 in.) 80p 300 sq. in. . .
P&Pusingle s(:;r;' P Ber;n) pac:s IODq n CV250. 25v. at 8 amp: 75v. at } amp. £5. P.P. £1 MULTICORE CABLE (P.V.C.).
CV500. 45v. at 3 amp: 35v. at 2 amp: 25v. at 3 amp. 21‘32075%(6 colours) 3 screened, 14/0048. 18p. vd. 100 vds.
£€7. P.P. £1. °50.
Z 20 core (2 screened) 17ip yd. 100 yds. £15.
L.T. TRANSFORMER. Prim. 240v. Sec. 13v. at 24 core (24 colours) 20p. yd. 100 yds. £17-60.
TELEPHONE DIALS (New) £1 ea.Jll 1'samp 76p. p.P 15p. 30 cote (15 colours) 223p. yd. 100 yds. £18-50.
RELAYS (G.P.O. '3000°). All types. Brand 34 core (17 colours) 25p. yd. 100 yds. £20.
new from 373p ea. 10 up quotations only. L.T. TRANSFORMER. Prim. 240v. Sec. 24v. at Minimum order 10 yds.
EXTENSION TELEPHONES (Type 706) 1} amp. £1-20. P.P. 20p. RIBBON CABLE (8 colours)
Various Colours £3-50. P.P. 25p. Excellent
ST P. Bxcellen L.T. TRANSFORMER. Prim. 110/240v. Sec. 0/24/40v. £1-25 £10
RATCHET RELAYS. (310 ohm) Various 14 amp. (Shrouded). £1.50. P.P. 30p. 10m. 100m.
T 85p. PP Sp. 8 .7/-mm. i ide in ri .
WDt L L (NEW) 25 way 12 L.T. TRANSFORMER. Prim. 110/240v. Sec. 28/0/28v. G058 L/AIh e ks Ly i "bb°’;;g";50
Bank (Non Bridging) 68 ohms. £6. at 2 amp: 10'5v. at 1 amp. (Shrouded). £2-25. P.P. 40p. :1'“5‘:)‘.:5;‘:?(;20" (1/50 H.P.) 900 R.P.M. /250v. A.C.
1300 L.T. TRANSORMER. Prim. 200/250v. Sec. 20/40/60v. AT
at 2 amp. (Shrouded). £2-25. P.P. 40p. .
PRECISION A.C. MILLIVOLTMETER (Solartron) 1-5m.v. ) SIEMENS/VARLEY "‘-2"5"'"- Complete Yith "")56"'""‘
to 16v: 60db to 20db. 9 ranges. Excellent condition. L.T. TRANSFORMER (H.D.) Piim. 200/250v. dust covers and l?ases. pole ¢/o contacts 35p ea ;6 make
£22:50. P.P. £1-50. Sec. 18v. at 27 amp: 40v. at 9-8 amp: 40v. at 3:6 amp: contacts wnkea-, 4 pole ¢/o contacts 50p ea. 6-12-24-48v
;"go" CAPACITY ELECTROLYTICS 52v. at 1 amp: 25v. at 3-7 amp. £15. P.P. £2. 12“’\';’:5:.:‘- :0:; 'RELAys Bx2xt ) 10 )
200uf. 100v. (1} x 4in.) 60p. 3,150uf. 40v. (1} x 4in.} . .D. x2x1in.) witl amp. silver
60p. 10.000uf. 25v. (1% x 44in.) 60p. 10,000uf. 100v. G WG L A, coneitn B contacts 2 pole c/o 40p ea.; 2 pole 3 way 40p. P.P. 5p.
(2} x 44in.) £3. 12.000uf. 40v. (2 x 4in.) 75p. 16.000pf P.P. 75p. 24 VOLT H.D. RELAYS (2x2x3# in.) 10 amp. contacts.

16v. (2 x 4in ) 60p. 21,000uf. 40v. (24 x 4in.) £1. Post and

packing 5p.

2,800uf. 100v. (43 x 2 in.). 80p. 15,000uf. 63v.

(4% X 2§in.). £1.

ROTARY VACUUM PUMPS (GS10) with Motor on

Bedplate. £25, P.P, £2.

HIGH VACUUM DIFFUSION PUMPS (Metrovac

093C). New condition. £40. P.P. £2. A.E.l. P10. |ON

Pump Control Units. £17-50.

OVERLOAD CUT-OUTS. Panel mounting (1% X 1% X }in.)
800 M/A/1-8 amp/10 amp. 35p ea. P.P, 5p.

BULK COMPONENT OFFER. Resistors/Capacitors. All
types and values. All new modern components. Over 500
pieces £2. (Trial order 100pcs. 50p.) We are confident
you will re-order.

REGULATED POWER SUPPLY. Input 110/240v-

Output 9v. DC. 1§ amp. 12v. D.C. 500 m/a. £4. P.P. 30p-

| UK. ORDERS 10% V.A.T. SURCHARGE |

4 pole c/o. 40p ea. P.P. Sp.

240v. A.C. RELAYS. (Plug-in type). 3 change-over 10 amp.
contacts. 75p (with base). P.P. 5p.

E.H.T. TRANSFORMER. 240v. Sec. 2:5-0-2'5 K.V.
at12m/a:7-5v. at1 amp: 2-5v, at 2amp. £2-50. P.P. 35p.

E.H.T. TRANSFORMER. 240v. Sec. 1800v. 50 mA. P.A.R. BISTABLE RELAY (Latching) 24v. D.C. 4 c/o
£2:50. P.P. 500. contacts 65p. P.P. 5p.
250W. ISOLATION TRANSFORMER. 240v. £3-25. SILICON BRIDGES. 100 P.I.V.1 amp. (§x #x #in.) 30p
P.P. 50p. 200 P.LLV. 2 amp. 60p.

24 VOLT A.C. RELAYS (Plug-in).
3 Pole Change-over 60p.
2 Pole Change-over 45p.

1000W. ISOLATION TRANSFORMER. 220/240v.-
242v, (c’ core type). £12. P.P. £1-50.

2500W.ISOLATION TRANSFORMER (CONSTANT
VOLTAGE). Prim. 190-260v. 50 HZ. Sec. 230v. at
10-9 amp. £30. Can. £2.

500W. STEP-DOWN TRANSFORMER. (Double
wound.) 240v.-115v, 50 HZ. £6:50. P.P. £1.

2300W. STEP-DOWN TRANSFORMER. (Double
wound.) 240v.-117v. 50 HZ. £22:80. P.P. £2.

PATTRICK & KINNIE

191 LONDON ROAD - ROMFORD - ESSEX
ROMFORD 44473 RM7 9DD
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SERVICE TRADING CO

MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS

@ INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260 v. A.C.
BRAND NEW. Al types.

0.5 KVA (Max. 24 Amp) £10.00
| KVA (Max.5 Amp).. £14.70
2 KVA (Max.10 Amp).. £28.10
3 KVA (Max. IS Amp) £31-25
4 KVA (Max. 20 Amp) £72.50

Carriage extra (Max. 37-5 Amp) £102.50

L.T. TRANSFORMERS
All primaries 220-240 volts.

Type No. Sec. Taps Price Post
1 30,32, 34, 36v. at5amps.. 45p
2 30,40,50v. at5amps. . 60p
3 10,17.18 v. at 10 amps. . 50p
4 6,12v. at20amps. ...... 60p
5 17, 18. 20 v. at 20 amps. . 60p
6 6,12, 20v. at 20 amps. . 60p
7 12.20.24v.3t10amps. ... + 50p
8 4,624, 32v. at12amps. . 60p
9 6and12v. att0amps. ....... 40p

VOLTAGE CHANGING
TRANSFORMER

M.f. to highest W.D. spec. Auto wound, and tapped 0-130,
160-200-250 at least 2KV A, Can also be used as 230-240V. input,
115V. out for U.S.A. equipment. or reverse to obtain 240V. from
115V. The ideal transtormer for making up solid state constant
voltage unit, by use of taps the following voltages may be
obtained: 30-40-50-70-90 Volts at 10 amps. Weight 40 lbs.,
length 260 mm., height 190 mm., width 230 mm. In original
maker's wooden case, £8-00, carr. £1

240V A,C. SOLENOID OPERATED
FLUID VALVE

Rated 1 p.s.l. will handle up to 7 p.s.l. Forged
brass body, stainless steel core and spring. } in.
b.s.p. Inlet/outlet. Precision made. British mtg.
PRICE: £1-75. Post 25p. Special quotation for
quantity. NEW in oilginal packing.

FOOT SWITCH

Suitable for Motors. Drilis. etc., etc.
5 amp. 250 Voit. Price 75p. Post 15p.

TYPE MSQP

200/250 VoIt 2-ON/2-OFF every 24 hours at any

£4'75 Post 25p. Y

A.C. MAINS TIMER UNIT - :
Qg#

any period up to 12 hrs. ahead to switch T “E

on for any length of time. from 10 mins. to 6

etc. Attractive satin copper finish. Size 135 mm X 130 mm

60 mm. Price £2-00. Post 20p. (Total inc. VAT & Post £2.42}

required. The Kit includes Speaker, meter, Relay,

Transformer, plus 2 host of other components and a 56-

Amplifier etc. etc. Price £7-75 post 25p.

UNISELECTOR SWITCHES — NEW

B BANK 25 WAY FULL WIPER 25 ohm

coil, 24 v. D.C. £7.90. Post 30p.

manually pre-set time. 20 amp contacts. Fitted

Based on an electric clock. with 25 amp

hrs. then switch off. An additional 60 min. audible timer is also
50 in 1 ELECTRONIC PROJECTKIT
page instruction leaflat. Some examples of the 50 possible
4 BANK 25 WAY FULL WIPER 25 ohm coil, 24 /. D.C‘
8 BANK 25 WAY FULL WIPER

2

VENNER TIME SWITCH

die-cast case. Tested and In good condlition

single-pote switch. which can be preset for

ncorporated. ldeal for Tape Recorders, Lights. Electric Blankets
50 easy to build Projects. No soldering, no special tools
Projects are: Sound level Meter, 2 Transistor Radio,
operation £6-90. Post 30p.

4 v. D.C. operation £9-50. Post 40p.

MINIATURE UNISELECTOR SWITCH

2 Bank. 12 position. 24 voit D.C. 3
operation. full wiper with ancillary ‘ =
contacts. NEW Price £2.50 Post 20p.
As above but with 5 Bank. 12 position.
Price £3-50 Post 20p.

VERY SPECIAL OFFER 575
Miniature Rolier Micro Switch. 5 amp.
c/o contacts. Mfg. BONNELLA. NEW. Price

10 for £1-50. Post 10p. {Min order 10.}

‘HONEYWELL' PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH
ASSEMBLY
Each bank comprises of a change-over
rated at 10 amps 240 volt A.C. Black
knob 1 In. dia. Fixing hole } in. Prices:
1-bank 30p, 2-bank 40p, 3-bank 50p.
(Illustrated) inc. P. & P. Special quotes

for quantities.

24 VOLT DC SOLENOIDS

Unit containing: 1 heavy duty solenoid approx. 25 |b. pull

at 11n. travel. 2 solenoids of approx. 11b. pult at { in. travel.
6 solenoids of approx. 4 oz. pull at { In. travel. Plus 1 24V D.C.
1 heavy duty 1 make relay. Price: £2150. Post 60p. ABSOLUTE
BARGAIN.

']
ALL MAIL ORDERS, ALSO CALLERS AT:

CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560
Closed Saturdays.

57 BRIDGMAN ROAD,

STROBE! STROBE!

* FOUR EASY TO BUILD KITS USING XENON WHITE ¥
* LIGHT FLASH TUBES, SOLID STATE TIMING + ¥
* TRIGGERING CIRCUITS, PROVISION FOR EX- %
% TERNAL TRIGGERING. 230-250v. A.C. OPERATION.

* EXPERIMENTERS “ECONOMY"” KIT

* Adjustable 1 to 30 Flash per sec. All electronic com-
% ponents including Xenon Tube + instructions £6-30.
¥ Post 30p.

: INDUSTRIAL KIT
Ideally suitable for schools, laboratories etc. Roller
tin printed circuit. Adjustable 1-80 f.p.s.; approx. }
% output of Hy-Lyght. Price £12:00. Post 50p.

* HY.LIGHT STROBE

Deslgned for use in large rooms, halls and utillzes a *
® silica tube, printed circuit. Speed adjustable 1-20 f.p.s.
% Light output greater than many (so called 4 Joule) x
% strobes. Price £12:00. Post 50p.

I ‘SUPER’ HY-LIGHT KIT

Approx. 4 times the light output of our well proven
* Hy-Lyght strobe.
% Variable speed from 1-13 flash per sec.
% Reactor control circuit producing an Intense white
»* light. ONLY £20°00. Post 75p.

* ATTRACTIVE, ROBUST, FULLY VENTILATED *
% METAL CASE for the Super Hy-Lyght Kit including x
% reflector. £8-00. Post 60p.

:;OR HY-LYGHT STROBE incl.
t 25p.
» Pos

:**************************:
COLOUR WHEEL PROJECTOR 1‘

Complete with oil filled
colour wheel. 100 watt lamp,
200/240V AC. Features ex-
tremely  efficient  optical
system. £18:50. Post 50p.

| R.P.M. MOTOR and
COLOUR WHEEL
200/240 volt A.C. 1 r.p.m. synchronous motor, 2 watt,
Ajclock. Spindie 10 mm. long, 3 mm. dia. Motor only
20 mm. deep. F;xlng centres 44 mm. 6 inch colour wheel
as used for Disco tlghting effects, etc. PRICE motor
and wheel £560. Post 40p. (Motor not available
separately).

g()lNCH COLOUR WHEEL ONLY. Price £4'50. Post

p.
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AUTO FADE
COLOURBLEND MODULE

Will control up to 750W. of lighting. Automatic
fade-up, fade-down at a manually pre-selected
timing, which may be varied between 1 second to
1 minute. Based on 10 amp. friac for maximum
reliability. Ready built with switch and Time
Control, on 43" x 5" glass P.C. board. Three
modules or more can be sequenced to obtain
fantastic colour blending effects. Price £12 50.
:o‘sl_’30)9. Per modute. (Send S.A.E. for fuither
etails.
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BIG BLACK LIGHT

*

* 400 watt. Mercury vapour ultra violet
* lamp. Extremely compact and powerfut
% source of u.v. Innumerable industr.al
% appilcations also ideal for stage, display,
% discos etc. P.F. ballast Is essential with

these bulbs. Price of matched ballast and
bulb £18:00, Post £1, Spare bulb £7-00.
Post 40p.

*
*
*
% BLACK LIGHT FLUORESCENT U.V. TUBES
* 4ft. 4 watt. Price £5:50. Post 30p. 2ft. 20 watt £4:25.
* Post 25p. (For use in stan bl-pin fittings.) MINI 12in.
8 watt £1-60. Post 15p. 9in. 6 watt £1:30. Post 15p. Com-
% plete ballast unit and holders for elther 9" or 12" tube.
* £1-70. Post 25p. (9in. x 12in. measures approx.).
**************************

Je 3 % d e de ok ok ok ok Ak ok ok

PROGRAMME TIMERS

230/240 Volt A.C. 15 RPM Motors.
Each cam operates a c/o micro
switch. ldeal for iighting efects,
animated displays etc. Ex equip-

ment tested.

4 cam model ..... £2-50 post 30p.
6 cam model .. £325 post 30p.
12 cam mode! £4°00 post 35p.

6 cam model 3 RPM £3-25 post 30p

High Visibility b

Panel Mounting LED s
25 inch mounting, 16 inch lens. Typical parameters 2 volt
20 m.a. all types. Supplied compiete with snap in mountings

and data. Red 4 for £1-00, Green 3 for £1-00, Yellow 3 for £1 00,
Post 5p. (Min. order £1-00.)

All prices
are subject'to

10% VAT.

(10p in the L)
To all orders add 10° VAT to total

value of goods including carriage/

packaging.

SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

SIEMENS PLESSEY, etcv
MINIATURE RELAYS

2 3 4 1 2 3 4
52 48 6M
58 5

80p° 700 612 1c/oHD 50p°
-9 Gefo  80p 700 2030 6cjo  s0p
150 48 2clo 0p* 2500 3645 6M  6ope
185 812 6M  60p* 2400 3048 4cjo  60p
08 e dclo Tser 200 3143 2coHD 60pn
00 1624 4clo  Bp*  d000 aem 20 &P
P 9000 40-70 2cjo  8p*

15k 85-110 6 M 60p
(1) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4)
Price HD=Heavy Duty. All Post Paid. (*including Base)
6 VOLT D.C. 1 make con. 3Sp. Post 5p
9VOLTD.C. RELAY

3 ¢/o 5 amp contacts. 70 ohm coil 75p. Post 5p

12 VOLT D.C. RELAY

3 c/o 5 amp contacts 120 ohm coil 75p. Post 5p

24 VOLT D.C. 3 c/o 600 ohm coil 75p. Post 5p
2 HD ¢/o 700 ohm coil 75p. Post 5p.

100 VOLTAC.

2 c/o sealed type. octal base £1.00. Post 10p.
24 VOLTA.C.

Mfg. by ITT. 2 h.d. c/a contacts. 55p. Post 5p
240 VOLT A.C. RELAY ITT

240V. A.C. heavwy duty c/o contacts. Octal plug in base.
Price 75p. Post 5p.

DIAMOND H, Heavy Duty Relay
230/240V A.C. 2 c/o contacts 25 amp RES at 250v A.C
Price £2-00. Post 10p.

HEAVY DUTY SEALED RELAY
110 Volt 2 ¢/o 20 amp contacts. £1-25. Post 10p

220/240 Vot AC. 3 c/o 5 amp cont. Sealed. incl 11-pin
base. £1-25. Post 10p.

CLARE-ELLIOT Type RP 7641 G8
Qlioig‘ia’;:;rs refay. 675 ohm coil. 24 volt D.C. 2 c/o. 70p.

ITT LOW PROFILE

RELAY 500 ohm coil, 12-24 volts
D.C.. 4 ¢/o, Price 85p. Post 5p each.

DRY REED RELAYS

M.f.g. by ERG 12 voit D.C. encapsulated.
Single c/o 65p. Post Faid. Two c/o 85p. Post Paid.

STC 280 ohm coil 6/12 V D.C_3 make contacts metal shrouded
60p. Post Paid. Large range of other types available.

BLOWER UNIT

200-240 Volt A.C. BLOWER UNIT
Precision German built. Dynamically
balanced, quiet, continuousiy rated,
reversible motor. Consumption 80mA.
Size 120mm. cia. X 60mm. deep.

Price £3 Post 300.

New ceramic construction, witreous
enamel embedded winding, heavy auty
brush assembly, ccntinuously rated,

25 WATT 10/25/50{100/250;300{500{1k ohm £1 15 Past 10p.
50 WATT 115110/25/50/100/250{500{1x/1-5k/ ohm
£1:80. Post 10p.

100 WATT 1/5/10/25/50/100/250/500{1k/1-5k/2-5k/3-5k/5k ohm
£2-35. Post 15p. .

Black SilverSkirted knob calibrated in Nos. 1-9. |}
in. dia_brass bush. Ideal for above Rheostats, 22p ea.

A.C. MOTOR M.fg. AEI

Smooth  running, powerfui, con-
tinuously rated, reversible motor.
230/250V. A.C.. 50 cycle 1{50th H.P.
0-25 amp. 900 r.p.m. £3-50. Post 30p.

230V/240V COMPACT
SYNCHRONOUS
GEARED MCTORS

Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.
2 RPH, 3 RPH, 6 RPH, 12 RPH.
Price 90p. Post 10p.

GENERAL ELECTRIC POWER-
GLAS TRIACS

10 amp. Glass passivated plastic Triac. Latest device from
U.S.A. Long term reliability. Type SC t46D 10 amp. 400P IV
£1-00. Post 5p. Type SC 146E 10 amp. 500P1V. £1-30. Post 5p.
(inclusive of data and application sheet) suitable Diac 18p. .

METERS NEW! 21lin. FLUSH ROUND
avallable as D.C. Amps 1, 5, 10, 15, 20 or A.C. Amps
1, 5, 10, 15, 20. Both types £2:00. Post 15p.
VOLTMETER 0-300¥. A.C. £2 00. Post 15p.

i | 600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers. Will
l L] control up to 600 watts of all lighting except fluor-

escent at mains voltage. Complete with simple
o instructions. £2.75. Post 25p,
2000 WATT POWER CONTROL
For Power toois. Heating. Lighting etc. incorporating 13 amp.
outlet and mains lead. £8-00 Post 27p.

INSULATION TESTERS (NEW)
Test to I.E.E. Spec. Rugged metal con-
struction, suitable for bench or field
wrk, constant speed clutch. Size L. 8 in.,
W. 41n., H. 6 in., welght 6 Ib.

200 VOLTS, 500 megohms £28:00. Post

op.
1,000 VOLTS, 1,000 megohms £34-00.
Post 60p.

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,

LONDON, WC2H 7J4J.
Tel.: 01-437 0576,
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80 COLUMN HAND PUNCHES

Ideal for  stock
control. sales
analysis, back-up

in  existing com-
puter instaliations.
OP training cen-
tres. schools. etc.
New iow  cost
model £69-50 plus
carriage.

DE LUXE
MODEL

incorporating tabu-
lating mechanism.
£89-50 plus carri-
age

ELECTRIC HAND VERIFIER

£96-00 pius carriage. All -
¢ machines supplied  with
numeric keytops and dust-
cover and covered by our
three month  guarantee.
Delivery ex-stock. Optional
extras alpha_ keytops and
chip tray. Send for free
descriptive leaflet NOW!

y—

SAVE 75% OF LIST
PRICE ON THIS DEC
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SMITHS INDUSTRIES
DIGIKELVO AC/DC
DIGIT

RANGE METER.

sitivity. 10ns/cm 10
saesne.|(:alihraled Sweep.
Gated Trigger.
SPECIAL PRICE FOR

HmVem
2s/cm Timeb:

PTETE T

Delivered at the end of 1973 but never installed—
the equipment is in fact in its original manufac-
turer’s packing. The configuration is as follows:—

PDP8e AF 8K Processor

Additional 8K Memory MM 8 EJ

KP8E Power Fail

M18E Boot Strap

KAB8E Extl + VE Bus

KD8E Data Break

KE8E Arithmetic

BE8A 2nd Omnibus Block

H960 BC Option Cabinet with Power

.Distribution

The list price of this systemis £6.730.
Offered at a discount of 20%. £5,384

Limited number secondhand units—phone for prices

* With 4 independent inputs
* 3 digits plus polarity

* range switching without
breaking current measuring
circuit 4 High input impedance
on voltage # low input
impedance on current.

Frequency Range 300H2-500Hz on voits,
Measures 0.0 Tmv-600VOC. 1nA-

$89mA current
ONTH ONLY ]
THIS M £325 1mV-600VAC. 100nA_999mA f}%ﬁ?n COU150/cT537
Also Availale: | - NEW CONDITION IN MANUFAC- i SERVICES Np,)
A 55'?5553 é‘#ﬁ%ggm TURER'S ORIGINAL PACKING 5MV/if.?|sst OGUBLE Beapm
; il
OOV S AM OSCILLOSCOPES £49. 5Q | rimg::: r:afc o 35he
QUR INCREOIBLE PRICE£27 5 Full transistorisgg "' MVEm to 8MHg

Yours a¢
a _fr :‘:lction of
originag| Cost.

OUR PRICE
FULLY TESTED GUARANTEED

TELETYPE PUNCH

BRPE High-speed punch. Seif-contained. consists of Dunch
unit, base. motor unit. For use in many data communi:ation
systems. Operating speeds up to 100

characters per second. {1100 words per

. minute). Availabie for punching 5 6.7.

or 8. level codes, into {{”. 7" tape Syn-
£145

chronous, parallel-wire input.

WELMEC 7 & 8HOLE
ELECTRO-MECH-
ANICAL PUNCHES
& READER

Models S110 and R82C. 17 char. per sec. Rebuilt, avzilable
from stock. £45.

ICT KEYBOARDS

in original packing—MNumerical from £4-50.

ICT KEYBOARDS

In original packing— Alpha-numeric. Prices from £15-00.

Magnetic Tape Transporters AMPEX TM4, TM2. TM7. FR300.
{BM 7330. POTTER. ICL Magnetic Drums. From £75-00.

IBM PUNCH CARD EQUIPMENT
FULLY GUARANTEED

024 Automatic alphanumerical keypunch ..
026 Automatic alphanumeric printing keypunch ... £820-00
056 Verifier features and operation same as 024. 026 £380-00
082 Sorter 500 cards per minute are sorted . . . . . . . £740-00

Prices trom
... £340-00

Carriage extra.

HEWLETT PACKARD DIGITAL
RECORDER MODEL 565A

Data Entrv.é:warallel to 11 columns. Print speed 5 lines per
second. PRICE £85.00.

PDP SYSTEM

DEC PDP8 4K 1.5 microsecond £1250.
PDPBS 8K CPU plus Teletype £1395. §
PDP8 4K CPU plus VDU P:O.A.
WIDE RANGE OF SPARES FOR i

THE FOLLOWING COMPUTERS ICL

1500, ICL 1900, SYSTEM 4, 4100,
AMPEX, etc.

COSSOR VISUAL DISPLAY DIDA400. Con-
sisting of Keyboard & Display 402 stand alone

803,

capability for alphanumeric data entry. Available
from £500. Please phone for details.

VERMONT & SPERRY MEMORY DRUMS
AVAILABLE—PHONE FOR  DETAILS.

MINITRON

K.G.M. Type 3015F 7 Segment display showing
figures 0-9 plus decimal point. Character pf
9mm height. In 16 DIL case.

NEW LOW PRICE £1-25

SN7447N BCD
Decoder Driver £1-00.

PYE HIGH
RESISTANCE
OHMMETER A
MODEL 108 ’

Range from 0-3-20,000
Megohms in 4 ranges at
500V. Used for the measure-
ment of components or - -
circuits having high parallel
capacitance. PRICE £20-00
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HIGHLY : PRECISION

STABILISED ELECTRONICALLY

POWER SUPPLIES. TUNED MICROWAVE
YOURS AT A FRACTION SIGNAL SOURCES

coST H
v |Howich Polar
OSCILLATORS

3.76c 10 8.36¢ +
08. 25Mc AF Swee,
cummyousfy adjustable from ms :‘:'d'b‘
approximately 10% of frequency range
AF Wit Accuracy + 10% 4 4 3,
Leveled Power sy~ -~ C

»
»

THEWORLD

FAMOUS 545 10

: the DC 10

. @ rThe 30MHzrange
@ m\.T . uS‘?d 10

@ [ aperate .:mh

P Tektromx.
r g X [ s  letter senes

These modular units incor- -
porate overload protection on both INPUT and .

OUTPUT. Load regulation of 1% or better. Low
ripple and fast response time. Input voltage

. i unit 120-130 50 Hz. Available in the following types: 3 8 9 P . e
n \ [
ﬁ .’ plug-! SR G womE
> ’ '3 14 tor virtually BVot gAmp . £1200 12V iZAm . £2200 § L /
L AL ) » fication. BVo 1zamp 1700 12Voli 20Amp . E2400 - ~
= ‘ ﬁﬁ any app 6Yolt 16 Amp _ . £2000  30Voit 7Amp . £19 .
L UI-be 12Voit 4 Amp . . £20-00 £49 5 From the Stanpgar gf
elecln'call Cha"ﬂen's:c :‘;Lh "eadability ang

3

hai .
S Raany uniqye bens’;h;’:MME"F NIXIE
iy

iy} hd *
Fantastic £1 7 5 \Main Frame O o ANOC opers oy Uniy luding
e £235 ower I * Arda 1S 0f oo height 11O, Continugys fine
5 compiete with PO Wit Simpye

Tekuronx 54 S0iid state g,

pie Beam Time 8358 4 ; b '® drive zirgyjts g )
i Z\ :; available: o ~= "l VARIABLE VOLTAGE HIGH CURRENT *"f:n?'?}i"ﬂ’f;’ 200 &72';‘1,’2’,’,2';'
ESKTRON\X 545A Wit ‘ Q : HIGH STABILITY HIGH RELIABILITY Characte; h,,;,"z';“ O brightnggg S
T . . ", : These power supphies were designed for continuous operation in Pri s
: plug-\n 25 with cA g | computer t Manutactured to highest engineering standard L PFICE onfy %p cach
TEKTRONIXS 28V 20A £39.50 oL o e o 7S 160 pg

GV 25A £25 Manufacturers’ price probably in excess of £200. i

p\ug-\n

3 7":‘.' ‘w‘-m-l.:'—, . . = = - RS A= Ay i --;r—'_._ 4 gl
7-TRACK DIGITAL WANDEL & GOLTERMANN
Distortion Measuring Sgt VZM-1 for colour t.v. 625 lines PAL. £750.
MAGNETIC TAPE STORAGE Distortion Measuring Set VZM-2 556KHz-12MHz. £250.
Distortion Measuring Set VZM-83 52/304/556KHz comprises a
DECK TEN TURN 3600° ROTATION generator and receiver used mainly to measure transmission distor- |
These machines. originally Linearity tion on FM radio link systems. £245.
N , " | flesObms  Per cent Manulacturers Model Voltage & Level Meter 10KHz- 14MHz TFPM 43 measuring range
ex-computer. are multi 100 Beckman AS 8v-40uv (- 200 B £339
track  recording  units 200 Beckmen A A Al 86q , ' M FPS 42
ideal for data storage ggg sefkma" ﬁmo, " Selective Level Oscillator 10KHz-14MHz TFPS 42. £349. |
Record and Replay Heads JEID o
encased in one common ;: o g:‘:ﬁ?m"an 2&({30 "%‘ HEWLETT PACKARD
5 ? .
heads - Froqueney | 0% fkman Goms 4. p== | Microwave Power
response  approximately g: g::w'ﬂ‘ Controls GPAI‘ 5/4 3 i Meter Type 430C
con ¥ .
g KFJS ;0758 Ke/s. .B" 5K Colvern CtR2503 E ht, -_-“i Fast readings‘ Read power directly in
ensity 857 b.pi 3 in-. | o 01 Beckman X A mW and dBm. Use 100- or 200-ohm
104 in. spools. 230 V to | 15K Colvern CLR2402 é positive of negative temperature
380V. Capstan motor | 25K 05 Helipot SAJ337 @ § coefficient bolometers. Read CW and
- et 3 0| & f L ED, B Nl e
DC rewind motors complete with vacuum assembly. Finished in g ckman H > P @7 el = © kb ¥
brush aluminium and matt black. Size 27 in. X 26 in. 8 in. gg: 05 ::“C::;" 391]%92 b"' e £65-00.
Weight 90 Ibs_ Price £89.50. 50K o 075 1
!l':gs 05 Beckman A TELE EQUIPMENT
K 01 Beckman A
100K v Covern 2501 D43 OSCILLOSCOPE £89-50
WEE MEGGERS BY g8 01 Beckman 83902
300K 01 Beckman A
EVERSHED & VIGNOLE THREE TURN 780° ROTATION TEKTRONIX
25(2 Beckman Type C £2-25
00wt 00201 20MESeres 3 M 100/100 Beckman Tvpe € £3:00 Spectrum Analyser
100 volt 0 eries 300 Beckman 9303 £2-25
£25 W ; Foo paka . £225 10MHz—40GHz
10K 0 Beckmal C £2:2
250 volt 0010 10MOSeries 3 only 20K/206 01 Beckman is £300 Type 491 {
10K10K 01 .. Beckman c £3.00 |
e Wa N i 50K 05 Bockman cs £1:75 One only £1,250 ‘
FIFTEEN TURN 5400° ROTATION
25K/25K Beckman B 10watts . . £650 "
46K46K Beckman B 10watis . £650 stnn Prnss
VENNER 3334 AC CLAMP VOLTAMMETER
e yoanmew s ves o nesmvenens o | AVOMETERS—Few only available.
0-1MHz £45-00. ges N 9 . These world-famous and much sought after AVOMETERS are
:"’ec'ﬁm"’:‘ q ST fulty guaranteed with 1 year free service included
easurement ranges:— Current
VENNER 3336 250-500 Amps. Voltage 300, 600 V. | Model 7 . . £2400 Model 8 .. .. ....£3200
Digital Counter Six Digit O~ IMHz £55.00. Accuracy 4%. Scale length 80mm. Overall |} Model 7X - £26-00 Model 8X ... £3500
With 15 Meg Counter extension for above £85-00. £10.50 dimensions 283X 94 X36mm. Weight 1.5 Ibs. Cases. leads and batteries extra.

Carriage and packing charge extraon allitems unless

otherwise stated. "’ ADD 10% VAT TO ALL PRICES /

LECTRONIC OKERS LIMITED/r—/

OMPTDESPATCH MAILORDER. CALLERS
49-53Pancras Road, London NW1 2QB. Telephone 01-8377781 \'I,VRELCOME N?ON—FRIQA.M.m 530P.M.

WW115 FOR FURTHER DETAILS



a%4 Wireless World, May 1974

Frwd sl o i I

JUST OUT—NEW CATALOGUE ON FULL RANGE
OF PEN RECORDERS. SEND READER'S
CARD FOR FREE COPY (WW 117)

NEW HIGH SPEED PEN RECORDERS 3 MODELS AVAILABLE:

DC 1 . SINGLE CHANNEL £180 : THREE CHANNEL £310 : FIVE CHANMEL £420

. Frequency range DC to 10DHz Recording presented in curvilinear coordinates by mears of ink on
pager Builtin solid state amglifier {one per channel) piovides 8 calibrated sensitivity steps. Two
‘marker pens are prowded. one of these can be connected te intemal time marker oscilia o providing
i second pulses This pen can atso be used as a process marker (o Mmark a desired event en the charl.
Second marker pen can be used as ‘zero’ {reference) line marker or as another event marker. Full
range of chart speeds is immediately available by means of push button contral.

SPECIFICATION. Basic error 4% Frequency response trom DC to 100Hz 2 db. Cafibrated sensiivity ¥em

MINIATURE PEN RECORDER

Provides permanent record of
currents up to 1mA. Eminently suitable
for use where space is limited. Separate
time marker pen provided. Chart width
80mm. Chart length 40ft Chart speeds
Slow 20-60-180 mm/hour Fast 600-
1800-5400 mm/hour. Dimensions 120x
120x285mm. Weight 7.7 Ibs. (3.5 Kg}

Price complete with accessories

£39.00

002 005 0. 02 D.5 1.2 5 Width of each recording channe! 40mm. Chart speeds mm/sec: 1. 2. 5. 10, 25.
60, 125, 250. Internal calibrating voltage: 40mV. Chart length: 50 meters. Voltage: 220/250. COMPLEMENT 0f

ACCESSORIES AVAILABLE.

10 CHANNEL EVENT RECORDER
Designed for recording sequences of
up to ten different operations. e.g.
sequence of machine tool operation.
switching sequences, etc. Record is
presented in the form of square "'pulses
When energised. pen moves by approxi-
mately 4mm. to the right of zero line,
Response time 100 miliseconds. Chart
width  110mm. Chart length 50ft
Inv. capacity 72 hours. Chart speeds
20-60-180-600-1800-5400  mm/hour.
Size 160x160x256mm. Weight 9 Ibs.
Price complete with accessories

£52.00

T3
.”_

¥

T

AM-FM GENERATOR Type AF 1065

Permits fast and accurate calibration of
modern radio receivers. Suitable for
calibration and testing in the laboratory.
AM frequency range: from 140 KHz to
486 MHz in 6 ranges expended range
430-530 KHz. FM frequency range:
9.5-12 MHz: 85-110 MHz. Frequency
accuracy: better than 1%. RF output
voltage: adjustable from 0.1 A to 0.1V,
Output impedance: 75 Ohm constant.
Modulation: AM: FM: AM 4+ FM.
Amplitude modulation: 400 Hz: from 0
50% adjust. Frequency modulation:
1000 Hz adjust. Deviation from 0 — +

50 KHz. External modulation: AM:
FM: from 30 Hz to 15 KHz.

£259.00

PORTABLE AC/DC
RECORDING VOLTAMMETER

Fitted with separate zero-marking pen.
Accuracy 1.5% DC. 2.5% AC Measure-
ments ranges — AC and D¢: 5-15-150-
250-500mA 1.5-5 Amps 5-15-50-150-
250-.500V. DC only 150mV. Frequency
range 45 to 1000 c¢/s. Chart width
100mm. Chart speeds 20-60-180-600-
1800-5400 mm/hour Weight 22 Ibs.
Price complete with accessories

£78.00

T
I s

2]

-
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RCL BRIOGE Type P 966

For measurement of RCL and capacitor
dissipation factor and inductors figure of
merit Q. Consists of a system of switch-
able bridges, @ 1 KHz generator. and a
sensitive tuned detector. Particularly
suitable for testing of small production
batches and selection of component
parameters.

Measurement ranges:

Resistance: from 0.1 Ohm to 11 MOhm.
Capacitance: from 1 pF to 1100 pF.
inductance: from 10 pH to 1100 H.
Accuracy: +/ 1%. Dissipation factor
D: from 1.10~2 to 50. Quality Factor Q:
from 0.02 to 1000. internal osciliator:

£245.00

SINGLE PEN RECORDER

A most  versatile
pen recorder produc-
ing a trace on a
curvilinear 3 in. strip
chart. Two synchro-
nous speeds: 1 in.
and 6 in. per hour.
Fitted with high and
low alarm contacts
operated by the
moving  coil.  Basic
movement 1mA
DC  coil resistance
400 ohms. Fitted
with rectifier to alow
operation on AC
effective coil imped-
ance at 50Hz.1800 ohms.

Power supply required: 230V 50Hz

Applications: Ideal for recording relatively siow
changing phenomena such as:

Temperature: Gas or Liquid Flow Rates, Sound
Levels. Speed variations. Power Demand. Rainfall,
humidity. etc

PRICE £25.00

Clockwork version also available £29.50

MINIATURISED
STRIP CHART RECORDER

Indicates the magnitude of applied
currents or voltages by a continuous
distortion-free line on pressure sensitive
paper. Moving coil movement. scale
calibrated 0-1 milliamp d.c. internal
resistance 100 ohms. Chart drive motor
240V 50H:z. Chart speed 1” per hour,
Complete with handbook.

Price £25.00

OBTAINABLE ONLY FROM ELECTRONIC BROKERS.
SEND READER'S CARD FOR FREE CATALOGUE OF
TEST EQUIPMENT (WW 118)

% > &
) e 3
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TV SWEEP MARKER
GENERATOR Type VU 167
Suitable for alignment of tuned circuits
in television sets. Incorporates a sweep
generator, a market generator and a3
crystal-controlled oscillator operating at
5.5 MHz. Sweep frequency range 1-30
MHz. 170-260 MHz Fund, 470-780
MHz Harmonic. Marker frequency range

2-266 MHz. 480-800 MHz.

£259.00

Many other
models available

Send for list

QuTPUT
POWER
METER

TYPE M.J 964.

SN
This instrument basically consists of a
transistorized amplifier voltmeter which
measures the voltage across a specified
load. It is provided with 40 load
values ranging from 2.50hm to 20K Chm
As the loads are purely resistive, their
value keeps constant with varying
frequency. A special negative feedback
loop allows a nearly linear scale to be
obtained. No damages to the instr. ment
result from errors in presetting the load
values or the power ranges.

Power measuring range
{in 4 ranges}

Level measuring range
Ret. 1mW

Frequency range
Accuracy

from 1mW to 10W

from —3 dB to + 44 dB
from 20 Hz to 50KHz
Within 0.5 d8

Load input resistances 40 Values

Resistances accuracy better than 5%
Instrument Calibration RMS.

£129.00
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|CE Sole agents for I.G.E.

THESE ACCESSORIES CAN BE USED IN
CONJUNCTION WITH THE SUPERTESTER
680R. ALSO IN MANY CASES WITH
POPULAR MAKES OF TEST METERS.

Amperclamp ,, . Signal
For measuring } lniec'or

a.¢. cutrents Producing
from 250mA to 1KHz and \

crss e ©
Gauss circuit testing. £5.95 Cmpel’atlll'e
Meter Phase Sequence Probe
For Indicator

measuring the phase
magnetic sequence of
tield 4 a 3 phase

I strengths. supply. £5.9
£11.95

Transistor
Tester

For tran
sistors and
diodes
£11.00.

Covering the
range — 50 to
+200°C £11.95

To indicate

5. .
Electronic Voltmeter

Input resistance
of 11Mohms

tor d.c. and
1.6Mohms
shunted by 10pF
for a.c. £18.00

OTHER ACCESSORIES AVAILABLE i
SHUNTS D.C. 25. 50 and 100 amps. £4.50 | H
each. i
CURRENT TRANSFORMERS AC. 25 and
100 amps. £7.00 each.

E.H.T. PROBE Extends DC.
25.000v. £5.95.

voltage 10 {

Ac/DC

With unique selfdocking meter

 MULTE
METER e, iy smpoet

With taut band suspension movement obtain  sccurate results after
Sensitivity 20,000 ohms per volt on DC testing  inaccessible places etc.
and 4,000 ohms per volt on AC Designed for use in one hand. measures
Technical Data: without breaking the circuit. It has six
0.06-0.6-6-60-600mA-3 Amps DC current ranges from 3A 1o 600A fsd
0.3-3-30-300mA 3 Amps AC 0.6-12 with the first division at 100 mA. a 10-t0-1
3-12-30-60-120-600 DC. 1200 Volts. current rransformer supplied with the
3-6-15-60-150- 1300-600-900 Volts instrument provides ranges from 300mA
AC. 45 to 20.000 Hz to 60A fs.d. with the first division at
5004 5-50-500k$2 resistance. Decibel 10mA Two a.c voltage ranges of 250V
range — 10 1o - 12dB Accuracy (% of and 600V f.s.d. are provided

FSD.)—DC and resistance measure
ments *+ 2.5 Price with test leads. and £39.50 POST FREE
inc. leather case

storage case £8 '00 POST FREE

FREE NEW CATALOGUE NOW AVAILABLE

SEND READER'S CARD WW 119

THE REVOLUTIONARY
SUPERTESTER 680R

FOUR INTERNATIONAL PATENTS — SENSITIVITY

20.000 Ohms per Volt

10 FIELDS OF MEASUREMENT

AND 80 RANGES. ACCURACY 1%in D.C. 2%inA.C.
OUTSTANDING FEATURES:

20.000 Ohm per Voit sensitivity @ Fully
screened against external magnetic fields @
Scale width and small case dimensions {128 x
95 x 32mm) @ Accuracy and stability {1% in
D.C. 2% in AC) of indicated reading @

Simplicity and ease of use and readability ® Full ranges
of accessories ® 1000 times overload ® Printed circuit

board is removable without de-soldering @

More ranges

than any other meter. VOLTS AC.= 1l ranges: 2-10-50-250-1000-2500. Volts
and 4-20-100-500 and 2000 Volts. VOLTS D.C.= 13 ranges: 100mV-2V-10-50-200-

500-1000 Voits 200 mV-4V-20-100-400 and 2000 Voits

AMP 0L = 12 ranges:

50.A-50044-5 mA-50 mA-500 mA-50 Amp and 100zA-1 mA-10 mA-100 mA-1 Amp and 10 Amp.
AMP. AC. == 10 ranges: 250.A-2.5mA-25 mA-250 mA-2.5 Amp and 500.A-5mA-50 mA-530 mA-5 Amp. f 1 8 -

OHMS REACTANCE =B ranges: x1-x10-x100-x1000-x0.000 an:

0 to 10 Megaohms. FREQUENCY = 2 ranges; from 0o 500 and trom 0 to 5000 Hz V. OUTPUT VOL™ AGE =9
ranges: 10-50-250-1000-2500 V and 20-100-500-2000 Vohs. DECIBELS = 10 rangss: fram -24 to
+70 dh. CAPACITY =6 ranges: from 0 to 50,000 and from O to 500.000 pF using the mains anc fram to.
20. from 0 to 200, from O to 2.000 and from 0to 20.000 Micro farad using the incorporated 3 Volts battery.

Boid figures indicate depress button.

MULTIMETER WITH FULLY
AUTO CUT-0UT

'

With taut suspension movement and hill coverage
of AC and DBC cument and voltage ranges. The
instrument incorporates afl lacilities needed for
field and laboratory measurements Kmife edge
pointer and 86mm long mirror scale allow the high
inherent accusacy of the instrument to be
utilized in full. The movements and circuits are
fully  protected by transistorized triggering
circuit

Scale length: BSmm D.C cument ranges: 50pA
05. 1.5, 10, 50, 250mA 1. 5 Amps. AC. currem
ranges: 0.25, 05, 1. 5 10. 50, 250mA. 1. 5
Amps. DC. voltage ranges: 100mV. 05. 25,
10. 25. 50, 100, 250. 500, 1000V. A.C. voltage
ranges: 0.5, 25. 10. 25, 50. 100. 250, 500.
1000V. Transmission fevel: —5 to + 10db.
Resistance ranges 0.5. 200 mud-zcale reading 13
100-3kQ); mid-scale reading 2000, 1000,
30k0);  mid-scale reading 20000, 1kQ-300kQ
mid-scale reading 20k(). Accuracy, % of
FSD: DC ranges — 15 AC ranges — 25.
wvity: D.C. ranges. 20.000QN. AC. ranges.

A compact easy-to-operate logic probe.
As a light-emitting diode is used the unit
actuates with low power. It does not
affect the Circuit under test because of
high input impedance. Up to as high a

fr 12 MHz.
eaueney s POS’:’ FREE £5-50

MODEL 300 LOGIC PROBE

4.0000N for all ranges axcept 25V and 10V
10000N for 10V range 2000V for 2.5V range
Batteries requwed: 2 dry celis 1.5V for automatic
cutout. 1 dry cel 15V for resistance range
Overall dimensions: 210 x 115 x 90mm in
canying case, complete with test leads.

POST FREE £1 5'00

d Low Ohms. DETECTOR =1 range: from
with
shockproof
case

FANTASTIC
VALUE

UNIQUE

—

MULTI-
METER

SIGNAL
GENERATOR

Taut suspension movemen.. Simple multimeter combined with
audioIF. Test Oscillator groviding AC and DC Voltage ranges
OC curent ranges and resistance ranges, 1kHz and 465kHz
oscillator output makes te instruments surtable for general
tuning of raceivers etc.

Scale length: 65mm. D.C voltage ranges: 0.5, 2.5, 10, 50,
250. 500. 1000v. AC. voliage ranges: 2.5, 10. 15. 250. 500
1000V, 0.C. current ranges: 8.05, 0.5, 5. 50. 500mA

Sensitivity: 20.000QN. Resistonce ranges: 5-10000 mid-scale
reading 500 5000 10b: mid-scale reading 5000. 5000+
100kQ:  mid-scale  remling 5kQ  BkQ-1mQ  mid-scale
reading 50k

Accuracy: 5% of F S.0. Interrai battary: 3V dry cell.

Oscillator  outpur:  TkHe  squarewave. 465kHz  sinewave
modulated by TkHz squarewave signal. Ouiput vohage: 1V
minimum.

Overall dimensions: 160 x 97 x 40mm. in canying case
complete with test leads.

£7 ‘ 00 POST FREE

a7 LECTRONIC s ROKERS LIVITED

49-53 Pancras Road, London NW1 2QB. Telephone 01-837 7781
PROMPT DESPATCH MAIL ORDER. CALLERS WELCOME MON-FRI 9 A.M. to 5.30 P.M.

WW—116 FOR FURTHER DETAILS

A
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Canada calls Mult

£1 Million

Contract signed against
international competition.

The Multitone Electric Company Limited have announced that their
Canadian subsidiary, Multitone Electronics Limited of Toronto, have
signed a contract with Bell Canada—one of the largest users of
mobile communications equipment in Canada. This contract, worth
approximately £1 million, is for digital selectively called communica-
tions receivers and digital base station equipment. The contract has
been won against considerable international competition.

Most sophisticated equipmeni

o
sygﬁ ".:."'"

of its type in the world.

The equipment will form part of an
area-wide paging system, believed to
be the largest and most sophisticated
in use anywhere in the world, operating
throughout Ontario and Quebec.
About 60 transmitters are co-ordinated
throughout the system by two central
computers which store incoming
calls, automatically decide which
transmitters are to be used for each
outgoing call and access the correct
transmitters over the public telephone
system.

British technology
to the fore
The Multitone group Research and

Development facility in London was
responsible for the design of the re-

ceivers and the associated digital
equipment. Their unique expertise
in designing low power-consumption
RF circuitry, allied with high pack-
aging density and rugged mechanical
design has made possible the high
performance receivers required by this
contract. In fact, the whole package
weighs only S5 ounces, including
batteries and occupies a volume of
7 cubic inches.

Design Philosophy

The receiver section consists of an
internal antenna, and a double con-
version high performance communi-
cations receiver operating in the 150
MHz band with 25 kHz channelling.
Particular care has been taken to

minimize spurious responses so that
the performance is unaffected by
interference in a crowded urban radio-
communications environment. C-MOS
technology is used to achieve the
complex decoding and internal timing
requirements with a minimum of
power consumption. Battery power is
also conserved by a system whereby
the power supply is only switched
on for short periods, during which
time the receiver senses whether a
signal is present or not. If it is, the
receiver locks on until the signal
ceases.

High Speed—
High Integrity

The address code has been developed
by Multitone specifically for selective
calling purposes. It combines the high
traffic rate of up to 4 calls per second
with virtually complete freedom from
false calling. In addition to addressing
the individual receivers, the code

contains additional data which allows
the receiver to pass up to eight
messages to the user to indicate, for
example, the urgency or the origin of
the call. Also the code permits the
calling of receivers in groups in addi-
tion to their being called individually.
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one to the sound of

Bell’s intentions

In the Bell system, the code is gener-
ated by special code converter units
designed by Multitone. They convert
incoming data from the computer
terminal to the receiver address code.
These code converters form a part of
the existing transmitter controllers,
which in turn pass the address code to
the transmitters. These controllers
also receive data regarding the trans-
mitter operating status for trans-
mission back to the terminal.

Plans for the future

The British headquarters of Multi-
tone are naturally delighted with the
success, but a spokesman for the
company expressed the view that this
would only generate more pressure in
terms of research and development.
“As an expanding company, our atti-
tude is one of ensuring that we arg
always one step ahead. Naturally, this
makes demands on our manpower
resources, and doubtless with the
confidence which has been shown in

extend to this field the leadership we
have already established world-wide
in on-site applications.”

Prospects

All in all, it looks very much as though
people, particularly engineers, will be
warmly welcomed at Multitone.

The world-wide explosion of the radio

paging market and the universal
acceptance of this form of data trans-
mission as a prime communications
aid is leading to unique technical
developments. This i1s a new field
waiting to be exploited both by those
who enjoy the challenge of innovation,
and those who find satisfaction in
master-minding a well designed pro-
duct into large scale production.

A NEW TEGHNOLDGY

Today a new technology is being developed. From small beginnings has come
the possibility of real personal communications—not communications with
vehicles or buildings, but directly with people

Radio Selective Calling and Paging are being applied t¢ a vast number of
communication problems—for Public Safety. Business Efficiency. Hospital

Administration etc. etc.

To develop the potential of this new activity we need engineers with a flair
for innovation, engineers with a flair for project administration, engineers
whose experience has brought them into close contact with

radiocommunications

Some of the tools of the trade which are making these developments

possible are:

our products we shall be looking for
more people to join us and apply their
expertise to what is an ever-increasing
market.”

* High performance radio receiver/
transmitter design

* Frequencies from HF to UHF

% Custom integrated circuit design

* C/MOS technalogy

% Thick film development

% Ultra high density packaging
% High speed data transmission

If you have experience of the design or development ot radio receivers. radio
transmitters, or digital circuits why not get in tduch with us?

Salaries are good. ranging from £2000 to £4000+, and so are the
prospects, because Multitone is an expanding international group
of companies—British owned.

If you would like more information just ring our R & D manager
Peter Coles—on an informal basis.

From the
Managing Director

Reaffirming the point, I. H. Karten,
Managing Director of Multitone
Electric Company, stated, “The wide-
area paging market opens up broad
new horizons for our company both
in sales growth and product sophisti-
cation. Multitone will bring to the
wide-area market, products which will

Muititone Electric Co. Ltd.

\10-28 Underwood Street, Londen N1 7JT. Tel: 01-253 7611

3756
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APPOINTMENTS VACANT

DISPLAYED APPOINTMENTS VACANT: £11-88 per single col. inch.

LINE advertisements (run-on): 66p per line (approx. 7 words), minimum two lines. Advertisements accepted up to 12
BOX NUMBERS: 30p extra. (Replies should be addressed to the Box number in the advertisement, noon Tuesday, June 3rd for the
c/o Wireless World, Dorset House, Stamford Street, London, S.E.1. 9LU.) June issue subject to space being
PHONE: Allan Petters on 01-261 8508 available.

Classified Advertisement Rates are currently zero rated for the purpose of VAT

DOLBY SYSTEM

Noise Reduction in Recording and Communications

Dolby Laboratories manufacture professional neise reduction equipment which has been accepted by ali major
recording companies in the world. The same techniques have been applied to consumer products which are
being buiit in several countries by licensees, and are now widely available.

We have vacancies in the engineering department for talented engineers to continue research and develop-
ment in these fields. The department is expanding but is still small (a dozen people) in an organization of 100.
We are situated in a modern building south of the river with excellent communications to the centre of London

and main railway stations.

Project Engineer
Professional Products
£3,000—£4,000

Project Engineer
Licensed Product
Evaluation
£2,500-£3,000

Write with brief details in the first instance or telephone

David Robinson, Chief Engineer

This position is suited to an engineer inclined towards professional
audio. He will work on the design of new products aimed at the
recording, broadcasting and communications industry using
appropriate Dolby system noise reduction techniques. He should be
capable of and interested in following his design through to prototype
models and later of advising the production department throughout
the life of the product.

The ideal candidate will probably be about 25—35 with an honours
degree in engineering or physics, and with experience in some of the
areas mentioned above, together with a personal interest in music
and quality sound reproduction.

The rapid increase in licensees (now over 40) of the Dolby B-type
consumer noise reduction system has resulted in a corresponding
increase in our liaison activities.

Part of the continuing licensing programme involves evaluation of

a wide variety of consumer products incorporating our circuit. and
we are looking for an engineer to be part of the team which performs
these evaluations. He will be responsible for planning and execuiing
the testing programme. which requires some familiarity with the
design and construction of consumer products. He will be 25-35 and
have a degree, together with experience of and a high level of interest
in quality tape recording and sound reproduction.

Dolby Laboratories Inc, 346 Clapham Road, London SW$. Telephone: 01-720 1111

Dolby and the Double-D symbol are trade marks of Dolby Laboratories inc

3720
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AR S Y TR BRI R AR,
customer Engineers

As one of the largest and most successful computer
manufacturers, we place particular importance on the
maintenance of a high level of customer service. Qur
equipment is among the most advanced in the world
today. Highly sophisticated hardware used by top
companies and organisations in commerce, industry,
science and government.

Our Customer Service organisation is, therefore,
immensely important to us if we are to maintain the
high standards we have set ourselves over the years,
during which we have pioneered much of the advanced
technology in use today throughout the industry.

We're looking for Customer Engineers to carry
out, to a high professional standard, all electronic and
electro-mechanical work concerned with installation,
modification, refurbishing, preventive and remedial

maintenance on Sperry
Univac equipment in the

UK . )
We require men

with a knowledge of
electronic or mechanical

fault-finding techniques. In addition to technical
competence, essential requirements are a pleasant
personality and the ability to maintain a good relation-
ship with customers. Full product training will be
given.

To Engineers looking for the best in salaries,
vacancies exist in most parts of the country. Conditions
and fringe benefits are what you would expect when
you join a company within the iniernational Sperry
Rand organisation. Future career prospects in the
computer field are excellent.

For vacancies in London or the South write with
full personal and career details to Personnel Manager,
Ref. WW, Sperry Univac, Univac House. 160 Euston

Road, London NW1. Telephone 01-387 0911. For
vacancies In the Midlands and North write with full
personal and career details to Personnel Manager.

Ref. WW, Sperry Univac, Lynnfield House, Church Street,
Altrincham, Cheshire. Telephone 061-928 773 1.

SPERRY <= UNIVAC

{ PROFIT FROM EXPERIENCE |

(3733
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RADIO
OPERATORS
JOIN THE _

FROM AGE '19

Ajob in the Post Office
Maritime Service is the key to an
interesting career, whether you
have recently qualified and are
looking for a shore- based job, or are
seagoing and wish to swallow the
anchor. A progressive future in the
Post Office could be yours if you
hold a General Certificate in
Radiocommunication, issued by
the Ministry of Posts and
Telecommunications, or an
equivalent certificate issued by a
Commonwealth Administration or
the Irish Republic

Starting pay atage 19 is
£1,450ayear, including contributions
to a compulsory pension scheme,
with an additional allowance
averaging £300 for shift duties. After
two years, satisfactory service your
pay becomes £1,840, rising to a
maximum of £2,450 at age 26 years.

If you are over |9 years of age your
salary is dependent upon age
atentry,

There are opportunities for
further promotion to positions with
a basic salary of £3,475 and prospects
for advancement into Senior
Management.

For further information, write
to the Inspector of Wireless Tele-

graphy (L5623), MRSD/ET17. 1. 1. 3,

Room 643, Armour House,
St. Martins-le-Grand, London
EC1A 1AR,

Offffice

Telecommunications
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We know a lot of
companies who would
like to meet you.

Even if you scour the Sits Vac columns you
won't find all the good jobs to fit your qualifications.
Because the best jobs aren't always advertised.

More and more companies are using the
Electronics Appointments Register to find qualified
men and women.

Join one of our Registers and soon you could
be on ashort list for a better job. Our confidential
service costs you nothing,

Send in the coupon—we’ll mail you by return.

G A R Graduate Appointments Register

Please send me details ol how to earolon one ol vour
Appointment Registers:

Name

Address

Age limits 20-45. wwsg

Post 1o G.A.R. 76 Dean Street London W.1. 01-734 6536

(3682

CIRCUIT DEVELOPMENT ENGINEERS

TELEVISION SYSTEMS
SALARY RANGE £7.000 (OPEN)

The Grass Valley Group, Inc. (USA), ateading manufacturer
of television line and terminal equipment, has immediate
openings for highly qualified circuit development engineers. '
Specifically, we are looking for creative and resourceful
people who are capable of carrying ideas through to com:
pleted products. Applicants are expected to be familiar with
the latest solid state devices and techniques, and preferably
should have experience in the design of video switching sys-
tems, video processing systems, and possibly digital video
systems. Some experience in television studio operations and
techniques is also desirable. Educational requirements are 3
C.E. or a B.Sc. in electronic engineering. A minimum of five
years’ design experience is required.

If you are interested in a challenging and rewarding career
with an expanding company, please airmail a resume of your
educational and technical background, work experience, and
personal history to William L. Rorden, Chief Engineer, The
Grass Valley Group, Inc., P.O. Box 1114, Grass Valley,
California 95945, USA. Resumes need not be formal; how
ever, we are interested in learning as much about you and
your experience as possible. Immediate consideration will be
given and response made to suitable applicants, with a view
toward arranging personal interviews in London in early
1974. All resumes will be treated in confidence. References
will be required at or prior to the time of interview.

Grass Valley is a small town located in the foothills of the
Sierra Nevada mountains in northern California, adjacent to
summer resort and ski areas, and 2 1/2 hours from San
Francisco.

THE GRASS VALLEY GROUP, INC. /8\/A\

3611
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FIELD
SERVIGE
ENGINEERS

The Computer Division of Redifon Electronic Systems
Limited is a leader in the Key-Disc market in the United
Kingdom, manufacturing and selling Key-Check and
See-Check.

We invite applications from experienced Field
Engineers or competent factory-based System Test
Engineers/Trouble Shooters, who desire a career in
Field Service Engineering.

Thorough training in our factory at Crawley will be
given to successful applicants, who should reside in the
Home Counties or Swansea area.

We offer opportunities for overseas travel, excellent
salaries, Life Assurance, Pension Scheme and other
fringe benefits.

Please apply, quoting reference number; Ref: WW/21,
to:

Tony Cox, Personnel Manager,

Redifon Electronic Systems Limited,
P.O.Box 2, Manor Royal, Crawley, Sussex.

REDIFONE}

A Member Company of the Rediffusion Organisation

%o

1970

DESIGN
ENGINEER

An established Radio Company situated on the '
South side of Birmingham requires an enthu- '
siastic electronics engineer to join its design and
development department. |

Eddv%lone

x
ST

Applications are invited from engineers who
have industrial experience in V.H.F. circuit design |
associated with communication equipment.

The successful applicant will be involved from
the initial design stage to production, this pro-
viding an opportunity for considerable initiative.

Please apply in writing in the first instance to
The Employment Officer, Eddystone Radio
Limited, Alvechurch Road, West Heath,
Birmingham, B31 3PP.

A member of Marconi Communication Systems
Ltd.

Eddystone Radio

M APPOINTMENTS

Electronics
Test
Engineers

Pye Telecommunications of Cambridge
and Haverhill have immediate vacancies
for Production Test Engineers. The work
entails checking to an exacting
specification VHF, UHF radio-telephone
equipment before customer delivery;
applicants must therefore have
experience of fault finding and testing
electronic equipment, preferably
communications equipment. Formal
qualifications, while desirable, are not as
important as practical proficiency.
Armed service experience of such work
would be perfectly acceptable.

Pye Telecommunications is the world’s
largest exporter of radio-telephone
equipment and is engaged in a major
expansion programme designed to double
present turnover during the next five
years. There are, therefore, excellent
opportunities for promotion within the
company. Pye also encourages its staff to
take higher technical and professional
qualifications.

These are genuine career opportunities
in an expansionist company,

so write or telephone without delay

for an application form to:

Mrs A E Darkin at

Cambridge Works, Elizabeth Way,
Cambridge CB4 1DW

Telephone: Cambridge 58985

or

Mrs C Dawe at

Colne Valley Road, Haverhill,
Suffolk CB98DU

Telephone: Haverhill 4422

N
lQ @ Pye Telecommunications Ltd

A memper af the Py e 0f C.amietoe Graun

3741
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We are Siemens Limited, the UK company

of the Worlds most diversified electronic and electrical
engineering organisation. We are expanding rapidly
and urgently require

Customer Service Engineers for
Scientific Instruments

To work on analytical the successful experience and

X-ray equipment, candidates. Thisis a necessary qualifications
electron miscroscopes unique positionina then write or phone for
and chromatographs. large well established an application form to
[deally applicants will multi-national concern. Roger Kingsley,

be educated to HNC Excellent salary and Personnel Manager,
level in electronics or fringe benefits. Vacan- Siemens Limited,
physics, but sufficient cies are based in London  Great West House,
relevant experience and Glasgow, interviews  Great West Road,
would be favourably can be arranged ateither  Brentford TW8 9DG,

considered. If necessary centre.lfyouare interest-  Middlesex. Telephone
training will be givento  ed and feel you have the 01-5668 8281 Ext. 34

13680

HAYDEN LABORATORIES LIMITED
exclusive UK. agents for NAGRA tape recorders and SENNHEISER microphones.

A vacancy has arisen in our London Service Department for' an engineer to carry out servicing work on the above prcducts.
We are seeking an enthusiastic and conscientious worker with a good understanding of microphones and tape recorders
and a standard of workmanship consistent with the quality and reputation of these products.

Good working conditions. Four weeks’ annual holiday. Holiday arrangements will be honoured for this summer. 3alary
by negotiation. Interviews in London. Please apply in writing to

Managing Director, HJAYDEN LABORATORIES LTD., Hayden House, 17 Chesham Road, Amersham, Buckinghamshire

THE M.E.L SL75

One of the most advanced Linear Accelerators for world users

The M_E.L. Equipment Company Limited situated at Crawley, Sussex, is that part of the Philips Group involved in the development.
manufacture and marketing of professional electronic equipment.

The SL75 series is the atest of a long line of medical Linear Accelerators which have been used for the treatment of cancer in hospitals
throughout the world for over twenty years.

Further technological breakthroughs in this highly successful area of the Company’s activities have created the following opportunities.

<o, Sales Support Engineer
fvef (Export)

! m () An experienced Sales Suppori Engineer is required tes assist
=7
» 4

with the promotion of export sales of Linear Acceleraters and
associated peripheral equipment to medical. industnal and
scientific customers overseas with values of between
£100.000 and £300,000. He will give specialist advice on
the product to the National Sales Organisations of the
international Philips Sroup

¥

Technical
Support
Engineers

They will be required to work with a
team based at Crawiey, on the

In view of the type of equipment and the markets |
concerned. a degree In Science and experience in |
electronic, scientific and electro-medical markets

would be strong assets but the Comg:any is
8 predomnanily seeking an engineer with experience
A of sales and export mar:eting

/ v R b Y X

;"fs[‘:é'?,‘c'g;;’,"ﬁ;fghs:°ﬂ:ﬁf§g{,‘, - n s & Bl Applicants must be prepared to spend up to a total
at home and ab. aé‘ PZ. ds of up 1o s & L o i | of six months a year overseas, mostly in short
ot T e A < b 3 1 periods but with occasional trips up to two months.

3 months will be spent overseas. Applicants should have
atechnical qualification to at least ONC or equivalent
and itis desirable that they have a knowledge of at leastone
of the following: Radiation Physics, Microwaves (High Power
Radar). High Vacuum Technigues. Complex Mechanical
Assemblies

Semi Conductor Circuitry experience is essential

L The Company offers attractive salarnes and fringe

penefits for these positions including 1 least
four weeks holiday a year and assistance tcwards
moving to Sussex if required

QOO0

Initially, applicants should write or telephcne for
an application form to'~ Mr. M. A. Burns, Per:onnel
Officer (DT/109). The M.E.L. Equipment Co., Ltd.. iManor
Royal. Crawley. Sussex. Tel: Crawley 28787.

{3723
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Installation Engineering with IAL

up to £3,000

Worldwide Travel

The chance for advancement Is
open to ENGINEERS AND
TECHNICIANS looking for a UK
based job with worldwide travel
opportunities.

As a member of our new
installation team you may have
your first job in Singapore or it
could be in Dubai for IAL's
contracts are in all parts of the
world. For the most part your
trips will be of around one
month’'s duration but some may
be extended depending

on job requirement s

and complexity. .

A unique opportunity to join a world-famous
Company, renowned for its product Quality

and Reliability.

We have positions for ENGINEERS
to head the teams whose
experience covers the installa-
tion and commissioning of FDM
in the VHF, UHF, and SHF spectra
and/or radar and sophisticated
ground based aeronautical navi-
gational equipment.

There are also interesting positions
avatlable for TECHNICIANS who
will supervise projects. Here we
require experience in the installa-
tion and commissioning of
single channel radio equipment
in the HF and VHF spectras
and with radio and telephone

line communications equipment
generally. A maintenance back-

ground in these areas would be
useful.

The positions offer real job
responsibility and satisfaction,
generous overseas allowances will
be paid. Other benefits include
membership of a sound contri-
butory pension and life insurance
scheme. and opportunities for
holiday air travel at nominal rates
worldwide.

Please apply by phoning or
writing to Mr Rodney Radcliffe,
Personnel Officer {Ref: IE/WW),
International Aeradio Limited,
Aeradio House, Hayes Road,
Southall, Middlesex. Tel: 01-
574 2411.

A W
Avayv'
\FE

(T

sl

X -

A Career with Sony

years, educated to between CSE Grade 4 and
0" level standard, preferably with Maths

and Physics to become

We are looking for 6 young men aged 16—-17

Apprentice Bench Service Engineers

The four-year Apprenticeship, which leads to
City and Guilds Certificate, commences in
September with a 13-week full-time course

at Kingston College (Surrey).

For full details of a Career with SONY tele-

phone or write to: The Personnel Officer,
SONY (UK) LIMITED. Pyrene House,
Staines Rd. West, Sunbury on Thames,

Middx. Telephone: Sunbury 87644,

13743
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Electronics
Engineers

Do something
completely different-
become a Lecturer.

We are looking for several Electronics Engineers
whom we can train to teach the practicalities of
computer servicing.

You will be based at our training centre in
Letchworth, Herts — the largest of its kind in
Europe. Here, you will be given a comprehensive
grounding in computer technology in general and
ICL equipment in particular. You will also be
taught how to teach and therefore be thoroughly
prepared to train Engineers to the point where they
will be capable of maintaining computers at the
optimum operational specification.

Ideally, you will have an HNC or Forces’
training in electronic engineering. Any experience
in digital electronics or computers, while not
essential, will be useful.

We'll start you as an Assistant Lecturer on a
salary between £2200 and £2756. You’ll be
encouraged and expected to progress to the
position of Senior Lecturer which carries a salary
of up to £3840. Relocation expenses will be
considered where appropriate.

For an application form, write to
A E Turner, quoting reference = WW  at
International Computers Limited, 85/91 Upper
Richmond Road, Putney, London SW135 2TE.

International Computers lCL
think computers-think {CL

(3681
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ELECTRONICS
TECHNICIAN

required to join a small team
dealing with most aspects of
medical electronics including
safety, calibration, purchase,
design and modifications.

The technician appointed will
be expected to gain ex-
perience by working in various
hospitals in South and Central
Liverpool.

Salary scale will be on the
Medical Physics Technician
Grade Il (£719£2,211).

Applicants should have O.N.C.
C & G Certificates or equi-
valent and have experience in
electronics.

Application forms and job
description obtainable from
the District Administrator, 80
Rodney Street, Liverpool, L1
9AP, to be returned by the 4th
June 1974.

{3737

RADIO OFFICERS

Do you have PMG |, PMG Il, MPT 2 years operating experience?

Possession of one of these qualifies you for consideration for a Radio Officer post
with composite signals organisation.

On satisfactory completion of a 7month specialist training course, successful appli-
cants are paid on a scale rising to £3,096 pa; commencing salary according to age—25
years and over £2245 pa. During training salary also by age, 25 years and over £1,724
pa with free accommodation.

The future holds good opportunities for established status, service overseas and
promotion.

Training courses commence at intervals throughout the year. Earliest possible appli-
cation advised.

Applications only from British-born UK residents up to 35 years of age (40 years if
exceptionally well qualified) will be considered.

Full details from:

Recruitment Officer,
Government Communications Headquarters,
Room A/1105, Priors Road, Oakley,
Cheltenham, Glos GL52 5A)
Telephone Cheltenham 21491 Ext 2270
{92

RARLWAY SIGNAL ENGINEER

required by a firm of Consulting Engineers
on the South Coast.

Applicants should be graduates and mem-
bers of the Institution of Railway Signal
Engineers and have had experience in a
responsible fosition of the design and
execution of modern railway signalling
systems, train describers and automatic
routing systems. Experience of signalling
under 25kV a.c. traction conditions is
desirable.

Duties would include the preparation of
signalling and train description specifica-
tions from outline drafts, preparation of
signalling schemes, analysis of tenders and
technical supervision of signalling works.

Salary will be according to qualifications
and experience.

Applications should be addressed to the
Personnel Manager, Messrs. Preece Cardew
& Rider, Paston House, 165-167 Preston
Road, Brighton, BN1 6AF, Sussex, quoting

reference: GET/Pers/3080.
{3689
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ELECTRONIC TECHNICIANS
IN SOUTH AFRICA

Uitenhage Municipality requires the
services of a qualified electronic
technician to work in the Test
Section of the Electricity Depart-
ment. Applicants should preferably
be in possession of a H.N.C. and
have had experience in digital
supervisory systems as related to a
distribution authority.

Uitenhage is situated 30 km from
Port Elizabeth in the Cape Province
and has an excellent climate which
is conducive to the many outdoor
amenities provided.

‘Benefits of employment include
pension and medical schemes, hous-
ing loans at a reduced interest rate,
annual bonus, six weeks annual leave
and assisted passage and removal
expenses for the successful applicant
and family. It is expected the salary
will be up to R6,498.00 per annum
(R1=£0.61).

Applicants shall, in the first instance,
write to Mertz & Mclellan, Carrier
House, Warwick Row, London,
SWIE 5EN, giving age, marital
status, qualifications and a career
resume. Interviews will be held in

London during June/]uly.
{3703

BIAS ELECTRONICS LTD.

have recently moved to larger premises
and to meet the demand for our inter-
nationally acclaimed professional tape
recorders require

TEST ENGINEERS

with experience on high quality audio
and tape recording equipment;

JUNIOR TEST ENGINEERS

with plenty of enthusiasm and the
desire to gain experience in profes-
sional audio;

ELECTRONIC WIRE
MEN/ASSEMBLERS

capable of working to high standards
and with the opportunity to progress
to test and inspection.

Take this opportunity to join a dynamic
expanding company where you will be
regarded as one of the team and not
just a number. Good rates of pay and
profit sharing scheme.

For further information write or phone

BIAS ELECTRONICS LTD.
572 KINGSTON ROAD
LONDON, SW20 8DR

01-540 8808 or 01-540 9818
(3700

M APPOINTMENTS

School leavers-

learn while you earn
at Pye Telecom

You could train for a professional career, gain
help in obtaining further qualifications — and earn
good money at the same time. Pye Telecom is part
of the Pye Group, leading manufacturers in the
electronics industry. Joining will bring you
extensive opportunity stemming from Pye Tele-
com’s vigorous growth. You can start as either of
the following:

Student Engineer

‘A’ level Maths and Physics plus 3 ‘O’ levels
including English, or ONC/OND with credits, are
essentials. You will embark on a ‘thin sandwich’
course (6 months’ practical experience at Pye
Telecom, Cambridge, alternating with 6 months at
a college of your choice,) which will lead to a
B.Sc, or HND in Electronic Engineering. After
qualifying your career path could include Design
Engineering, Systems Engineering, Production
Engineering or Junior Management. If necessary,
lodgings will be found for you during periods spent
at Cambridge.

Trainee Technician

Entry qualifications: ‘O’ level English, Maths,
Physics, plus another science-based subject,
preferably Engineering Drawing, or alternatively
good equivalent CSE passes. A 4-year practical
training course will combine with day release to
take ONC/HNC or City & Guilds Telecommunica-
tions Technicians courses. You could become a
Test Engineer, Production Engineer, Production
Planner, Draughtsman, Engineering Laboratory
Technician or Service Engineer. There are some
opportunities to progress as a Student Engineer,
and take a degree.

For further information and your application form
please write immediately to Mrs. Rowan Turnbull,
Training Officer,

-
) Pye Telecommunications Ltd
Newmarket Road. Cambridge. CB85 8PD.

Tel: Cambridge 61222

At v of the Pye af Camio tge Grous (3718

GLASGOW COLLEGE
OF TECHNOLOGY

DEGREE in ELECTRICAL AND ELECTRONIC ENGINEERING
by PART-TIME STUDY

Applications are invited from holders of a good H.N.C. in Electrical or
Electronic Engineering to enrol for the course:

B.Sc. in Electrical Engineering {CNAA)
This four-year part-time degree course is the first of its type to be offered in
Scotland, and a start is proposed for August 1974.
Full details and application form from:
The Academic Registrar,
Glasgow College of Technology,
North Hanover Place, Glasgow, G40BA.

The College is only a few minutes walk from the City Centre and Queen Street
Station giving easy access from the West of Scotland and Edinburgh.

[3744
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Grow with Pye SCIENTIFIC
s 0S 0 development
engineer

OFFICER

in the Electronics Section of their
LETCOMBE LABORATORY.

Duties will involve the repair and
routine maintenance of a variety of
laboratory instruments, in particular
equipment for the measurement of
radiocactive tracers used in the re-
search programme, and also assisting
with the development of new equip-
ment. The Laboratory is well equipped
with both manual and automated

We at Pye Audio Products are making a and A.F. (powers up to 20 watts) appli- >

whole new range of sophisticated audio cations, as applied to equipments for m9c!ern instru TT}entS:

products. at our modern Stevenage domestic markets. He will be dealing Minimum quaJ'ﬁC“'O':‘Si HNC, . Pass
plant, including car radios. radiograms mainly in equipment for large volume degr?e or equ.!lvalent in Electronics or
and stereo equipment. We now have production with costs playing an Applied Physics. .

an interesting and rewarding opportunity important part of the approach to a Sahf)’ SC.W'e £l ,435'£2,329. according to
for a Development Engineer. project. quhﬁC}thns and experience. Super-
Because of the continual demand for Salary level and benefits are commen- annuation Scheme with a non-pension-
our equipment, and therefore expansion surate with a major company serving able }”C{WIHCE to offset COntﬂbutl?nS‘
of our product range. we need someone an international market. Are YOU Application forms and further particu-
to work in our laboratory, who is looking for a position with good pros- lars may be obtained from the Secre-
capable of self-motivation and possesses  pects and opportunity for career tary, r:ef: 1/74, Agricuitural Research
the ability to work on a complete project development? Come and grow with Council, Letcombe leOl’?tOI’Y. Wan-
with the minimum of supervision. PYE. tage, OX 12' ?JT. The closing date for
Ideally the person we are looking for Write briefly to: Gillian Charter. Pye application is 12 June 1974.

will be qualified to a minimum of HNC Limited, Audio Products Division, (3716
in Electronic Engineering and have Caxton Way. Stevenage or telephone

experience in design techniques for for an application form:

R.F. (A.M. and V.H.F. stereo reception} Stevenage 50241.

Pye Limited
Pye Audio Products, Caxton Way, Stevenage.
Tel: Stevenage 50241

- A Mer.ber of the Pye of Cambridge Group 3736

UNIVERSITY COLLEGE CARDIFF
Applications are Invited for the following oost:

TECHNICIAN GRADE 3
(ELECTRONICS)

for C.C.T.V. and Audio Studio in the Centre for
Educationat Technoiogy.

IOIO IO IO IO NGO KO NGO NO RO HONO RO O NG | | vy sisicions oyt e

tion Equi

equivalent; interest in photography and Hi- FI
"g“ C.C.T.V.

Applications, together with the names and
addresses of two referees, shouid be forwarded to
The Registrar. University College, P.O. Box_ 78,
Cardiff, CF1 1XL. Piease quote 0555. {3725

AL R R A R R o e
insert.
JUNIOR TECHNICIAN
CO NTRACTS E N G | N E E RS— required to assist studio en-
in operation, mainte-

RADIO COMMUNICATIONS i, Sl

3-camera colour CCTV system

required by the CROWN AGENTS fortheir London (Westminster) Office. incorporating telecine and U-
Candidgtes should preferably have had five year's experience as a Contracts Engineer matic videocassette copyin‘g
in one or more of the areas of communications detailed below and possess ONC or facilities.

equivalent in an appropriate discipline. Practical experience of the equipment desirable. Basic knowled-ge of T.V.

(a) Sound Navigational Aids {Radar. ILS. VOR/DME, etc)
{b} HF. VHF, UHF Communication Equipment.
{c) Microwave Equipment and Systems.

theory essential, experience
in  servicing VTR’s and
The duties include the checking of specifications. preparation of tender documents, Bzr;‘e;:llseggeai\\l/:?lfglz if re-
technical and commercial correspondence connected with contracts. the evaluation ;

of tenders and the placing of contracts. Candidates must be prepared to undertake qu'red‘, Salary, c. £1,400 pa
occasiona! visits to works and to overseas principals. according to @ge and experi-
ence. Luncheon vouchers.
Non-contributory pension, free

life assurance.

INENENEENENEEEEEEEEEEEEL | 20 00 e o,

or write with detalls of experience

Commencing salary according to age. qualifications and experience up to £2,557 rising
to £2.891. Non-contributory pension scheme.

Write for further details and application form to the CROWN AGENTS, to:—

4 Millbank, London SW1P 3JD stating brief details of qualifications and T.vV. DEPT,,

experience and quoting reference number MIS/OFFICE VI (RADIO HAMBRO LIFE ASSURANCE LTD.,
7 OLD PARK LANE,

COMM) WF En

LONDON W1Y 3LJ.

B e e e
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ngineers —Field Maintenance

Eastern Gas are seeking to recruit Technicians for their Communication
and Instrumentation Section based at Hertford.

8
Find your place in British Gas J
_———*—__

Draughtsmen @ Designers
Service and Test Engineers

Technicians @ Technical Authors These posts will mvplve; all aspects of maintenance on the Eastern Gas
Integrated Communication System.
Sales Engineers Technician ll communications/Instrumentation)
Proven ability in Communications/Instrumentation is a prime
f 1 ,600-{ 5,000 pa requirement for this post. Previous experience with an appropriate

equipment manufacturer or user would also be desirable,

TeCh n iCia n I I (Message Switching)

The person appointed would specialise in the repair and main-

Permanent or Contract

Phone MICHAEL NORTH tenance of an extensive teleprinter network. He will also, on

01-388 0918 occasions, assist with the maintenance of the Communications
MALLA TECHNICAL equipment associated with this network.

STAFF LIMITED The salaries for both posts will be about £2,000 per annum depending on

334 Euston Rd., London NW1 3BG age and experience with excellent prospects for promotion to higher

195 grades and salaries rising to approximately £2,500 per annum. A current

driving licence is essential.
Werite or telephone for application forms quoting reference 3703/

W| RE lEss 4228 to Mr. H. A. Lloyd, Personnel Officer, Eastern Gas,

Star House, Potters Bar, Herts., within ten days of this

TE c H N l c lAN advertisement.
EDINBt;:]Gu: ec(:il::r POLICE EASTERN GAS

Salary Scale £1,644-£2,040 with placing ac- L (3724 )
cording to qualifications and experience.
Applicants should have knowledge of V.H.F.
and U.H.F. apparatus, also be able to diagnose
and repair faules on such apparatus. A current
driving i is also ial, Applications
to the: Recruiting Officer, Edinb City
Police, Recruiting Department, 7
Street, Edinburgh, EH1 1HR.

37n1

Jointhe EMI Serviceleamat Hayes

We urgently require

SENIOR
VIDEO

: = d required for the repzair and calibration of a wide range of electronic
The international music, instrumentation, including oscilloscopes, DVMs, pulse generators,

electronics and power supplies etc.
leisure Group. R
Applicants should be aged at least 18 years and should have had at
Senior Video Engineer wanted least two years background in electronics. Further training will be

; . given in appropriate cases.
to operate and maintain tele-

cine and video tape recording Cbse o-ral-n Tele'ision
]

equipment for company in

Basildon. ACT.T. rates Emm

honoured. 40-hour week. 18-20

working days holiday p.a. Re- for the servicing and commissioning of CCTV, VTRsetc.

location assistance given For Applicants should be aged at least g years, and must have had some
> . experience in television receiver servicing.

further particulars contact:

For both ofthgse positions, starting salary will be up to £2.300 per
annum according to age, experience and ability.

THE E.V.R. PARTNERSHIP 374 hour week, plus paid overtime.

Christopher Martin Road, Don’t delay, for further details telephone or write to M. Ford,
Basiidon Industrial Estate 01-573 3888 Ext. 2268, EMI Service, 254 Blyth Road, Hayes,
Basildon ’ Middlesex. 3738
(317
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Were not absolutely certain that

the men were looking for even exist.

We are Racal-Mobilcal -~ a world-
famous name in radio communications
equipment.

We are looking for seven outstanding
men to take up new posts as our Technical
Managers in seven Middle Eastern
countries.

And frankly, the qualities we consider
necessary for these positions are so
demanding, we know for a fact that there
can only be very few men who could make
it. Each man must be qualified technically
in radio communications, because he will
supervise the commissioning, installation
and maintenance of mobile radio systems.
He will liaise with the armed services and
other Government agencies of his
particular country. And train their local
operatives. He must have the management
ability and the diplomatic presence to be
able to represent the Company in
discussions at the highest level with the
country’s government and armed services.

He will, in fact, be Racal-Mobilcal’s
front man, technical adviser and diplomat
in residence.

And therefore, ideally, he should have
a command of Arabic. (But we’ll settle for
at |east the ability and willingness to learn
something of the language rapidly).

That is what we’re looking for — seven
outstanding men to become Racal-
Mobilcal in the Middle East.

In return, this is what we’re offering:

An initial four year tour of duty, with
generous leave arrangements.

An excellent salary which lines up with
the job.

Full accommodation for each
successful applicant and his family.

And very good prospects for further
promotion within the Racal Group after
the initial four year tour.

Joining Racal would be joining a
world-famous Group which has achieved
record profits for the last eighteen

successive years. A world name in
electronics. And a world leader in many
product areas.

Can you convince us that at least one
of the seven men we’re looking for does,
in fact, exist ?

Write in strictest confidence, giving all
relevant details, to David Elsbury,
Managing Director, Racal-Mobilcal Ltd,
464 Basingstoke Road, Reading, Berks,
RG20RY, England.

Preliminary interviews will be set up
at convenient locations.

IRIAIC/A/L |

The Electronics Group

W oW W

% b P

(3699

FARINON
ELECTRIC OF
CANADA

is a leading manufacturer of Microwave Radio and Muitiplex
equipment Jocated outside Montreal.

Openings presently exist in our Field Department for
Commissioning Engineers.

The job

— Installation, alignment, testing and commissioning of
Microwave radio and multiplex systems.

— Involves extensive trave! throughout Canada including the
Northern Regions.

The Applicant

— Experienced in field system testing of solid state radio in
the range 150 MHz to 12 GHz having baseband capabilities
to 960 channels or video.

— Fully conversant with state of the art tests and capable
of evaluating results obtained.

— Knowledgeable on Microwave propagation phenomenon
such as multipath.

— Be eligible for Canadian Landed Immigrant status and
driver's licence.

This is a responsible career position offering unusual benefits

to the right person.

Please send complete resume to:—

Farinon Electric
&57 Orly Avenue
Dorval, Quebec,
H9P 1G1
Canada

Attention: Chas. Henry
[3690

Computer Machinery Company Ltd

require a

Systems/Engineering Instructor

Computer Machinery Company Ltd, the leading UK
manufacturer of Key-to-disk data preparation equip-
ment are expanding their Education and Training
Department at their new Education Centre, located
in Heme! Hempstead, Herts.

The successful applicant will be required to assist the
training team with existing courses, the development
of new courses and modern training aids.

Essential qualifications for the position include train-
ing experience, preferably with electronic digital
systems and an ability to absorb new system detail
quickly and create new aids and methods to meet
our training objectives.

The position offers excellent career prospects and
job satisfaction with some UK and Overseas travel.
Salary will be negotiable according to relevant ex-
perience and relocation expenses could be given
where necessary.

Apply in writing or telephone with personal career
details to:
Ken Abbott,
Education and Training Manager,
Computer Machinery Company Ltd.,

Maxted Close,
Hemel Hempstead, Herts.

Tel: Hemel Hempstead 61266 Ext. 284
[3704
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rSouth 7\frica
TV Design/
Development

A well-known international group requires a capable
Design/Development Engineer for its new monochrome
TV factory at Pietersburg. He will be responsible for—

® managing the development laboratory;
@ establishing production quality standards;

@® ensuring that the model, designed in Europe, conforms
to South African design specifications, and

® new components evaluation, including supplier
assessment.

Candidates, aged over 30, should have HNC Electronic
Engineering with at least five years experience in modern
TV development. Experience of solid-state techniques is
highly desirable and a knowledge of German wouid be
useful. Two to three months training in Europe will
precede ‘appointment to South Africa. Subsequent
I promotion to Chief Engineer is a possibility.

Pietersburg is a pleasant town in an area of magnificent
scenic beauty. At a height of 4,000 feet, it has a superb
climate and every amenity.

Please write with full details which will be sent direct to
our client. Please list separately any company to whom
your application should not be sent.

R. Lleweilyn,
MSL ADVERTISING SERVICES LIMITED,
17 Stratton Street, London, W1X 6DB.

[3710 I

TELEVISION ENGINEER

required to join a small but enthusiastic team
operating a

TELEVISION UNIT
FOR HORSERAGING

If you have an HNC, City and Guilds, or equivalent
qualification and have experience in operating and
maintaining outside broadcast television equipment
and VTRs together with a willingness to travel and to
work in a demanding field, then this Company offers
you:—

1 the opportunity to join an organisation that is
forward looking and is planning to develop and
expand in the field of television and electronics;

2 a job that is located in varied surroundings on
British racecourses;

3 a basic salary of between £2,700-£2,900 plus
expenses when on location.

If you are interested, please write or telephone for a

Company form to:—

Mr. . T. Dixon, Racecourse Technical Services Ltd.,
88 Bushey Road, London, S.W.20

Tel: 01-947 3333
(3712

TELEFUNKEN: SOUTH AFRICA

Television transmission will commence for the
first time in South Africa at the end of 1975.
Electra Television, the franchise Telefunken
distributors in South Africa, will be marketing
Telefunken Colour and Black and White
receivers during 1975. Our Service Organisation
is being vastly expanded, and we are recruiting
the following key personnel:—

SERVICE MANAGERS

To be in charge of Service Branches in the
major cities in South Africa. Thorough know-
ledge of all service procedures such as budget-
ing, costing and invoicing, work progress, stock
and staff control as well as a good technical
background with particular reference to semi-
conductor colour receiver circuitry would be
desirable. Salaries negotiable from £5,500 per
annum.

T.V. INSTRUCTORS

To instruct technicians, apprentices, field
service operators as well as trade staff, in the
theory and practice of colour television instal-
lations and repairs at their respective required
levels. Salaries negotiable from £4,000 per
annum.

TELEVISION TECHNICIANS

To take charge of all repairs of colour receivers
in various centres throughout the Republic of
South Africa and in some instances to take
charge of a smaller branch or to supervise a
group of learner technicians.

Thorough knowledge of the PAL colour systems
especially in respect of semi-conductor circuitry
is required. Salaries negotiable from £3,500 per
annum.

As Telefunken will be a major brand in the
South African Market, rapid expansion is
expected, leading to promotion and increase in
responsibilities. The company operates a
Medical Aid Scheme, & Pension Fund and other
fringe benefits. Removal and, immigration
assistance will be provided.

As interviews will be arranged in May and June,
1974, your application should be addressed as
soon as possible to:—

Mr. R. B. Hartog,

C/o0 Messina (Tvl.) Development Co. Lid,,
29/30 St. James's Street,

LONDON, SW1A 1HB.

[3713

APPOINTMENTS
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We want to meet Customer
Engineers who understand
people as well as machines

Today, |IBM Computers play a vital role in  HNC or equivalent. Essential requirements
industry, science, government and com- are a logical mind, a good mechanical
merce. Justasvital are the skilled Engineers  aptitude, and a knowledge of electronics
who keep them running. Because of their andacurrentdrivinglicence. AService back-
close involvement with the customer, we ground though notessential isdesirable.
call them Customer Engineers. This could
be your first step toa highly rewarding future
with one of the world’'s most successtul Your Prospects .
companies. Starting salaries are excellent. In addition
. . IBM offer many fringe benefits such as a
Your job as a Customer Engineer non-contributory Pension Scheme and free
There are several avenues within IBM Life Assurance. It is also IBM policy to pro-
Customer Engineering. At present most of mote from within.
the opportunities lie with our General
Systems Group. Here youwill be responsible .
for the servicing and maintenance of Write tOday

medium and large scale Computer Systems. . A .
You'll receive a first class training-initial and experience to: Anne Dare, IBM United
Kingdom Limited,

e IS 389 Chiswick High Road,
Qualifications London W.4.
Ideally you should be educated to ONC/ quoting Ref. WW/92065.

(3684

Write with details of your age, qualifications

MARINE RADIO SERVICE ENGINEER

As one of the world’s leading companies in radio com and navigstional aids, and
one of Britain's biggest exporters in this field, we are constantly developmg constantly expanding.
Due to this continual expansion we now require Service Engineers at our Tnlbury and Grimsby depots

and at our headquarters in Wandsworth to service our marine ions equip

Formerly an experienced radio officer, you will have had at least three years experience at sea in the
servicing and maintaining of all types of ship borne & ications equip 14

We offer an excellent salary and fringe benefits such as contributory pensi ch and sick benefi

Write or telephone giving details of career to date ta:

DAVID R. STRES
Personnel & Training Officer
Redifon Telecommunications Limited
Broomhill Road, Wandsworth,
London SW18 4)Q

' Tel: 01-374 7281

[3753
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BRUNEL UNIVERSITY

Dept. of Electrical Engineering
and Electronics

RESEARCH IN
ELECTRONIC
SYSTEMS DESIGN

Applications are invited from recent graduates,
preferably with some iIndustrial experience,
who hold honours degrees in Mathematics,
Electrical En neermg or Physics to undertake
research leading to a higher degree in the
following areas:

Computer Aided Design of Digital Systems
Information Processing Systems

Power Electronics Systems

Contro! Systems Design

Communication Systems

Research studentships will be available for
suitably qualified candidates.

Please write to Professor Douglas Lewin,
Dept. of Electrical Engineering and Electronics,
Brunel University, Uxbridge, Msddlesexnnz

‘BROADCASTING, RECORDING, OR

PROJECT & COMMISSIONING
ENGINEER

SHOULD HAVE GOOD THEORETICAL
TRAINING IN ELECTRONICS PLUS
ACTUAL EXPERIENCE OF PROFES-
SIONAL AUDIO EQUIPMENT IN

WITH A SPECIALIST MANUFACTURER.
Apply in writing to

MR. R. SWETTENHAM
HELIOS ELECTRONICS LTD.
161 HIGH STREET, TEDDINGTON

MIDDX., TWI11 8HT
13701

SAW

AN ENTHUSIASTIC

Electronics Engineer is required
for the servicing of a range of
computer-assisted medical equip-
ment. The candidate should have
a sound electronic background
with some basic knowledge of
computer techniques and digital
circuitry. Training will be given
both in England and in the U.S.A.
Preference will be given to appli-
cants residing in the West London
area.

Please write for application form
to:

SIMONSEN & WEEL LTD.,
Hatherley House,
Hatherley Road,
Sidcup,

Kent.

3738
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WORK IN CENTRAL AMERICA

RADIO ENGINEERS AND
TECHNICIANS NEEDED
IN HONDURAS AND
GUATEMALA

The local Radio Stations in Guatemala and
Honduras transmit classes in agriculture, adult
literacy, and simple health topics, to the people
in the rura! areas—approximately 90% of the
population.

The training of local people to maintain the
transmitters and to deal with the techmical pro-
duction of the programmes is being carried out
by four British volunteers. We need people to
replace them for a further two-year period.

Information: Frances Chadwick, Over-
seas Volunteers/CHR, 41 Holland Park,
London, W.11. Tel: 01-727 3195.
Visitors welcome.

[3630

ELECTRONICS
TECHNICIAN-
ENGINEER

Young systems company seeks _intelligent
junior technician-engineer of HNC/ONC or
equivalent standard. Suitable for 19-24 year
old having completed industrial training or
equivalent in one of the services.

Job involves commissioning/development on
Mini-Computer based _Data Communication
systems. Some travel. Training in Mini-Com-
puter hardware/software arranged.

Salary range £1,750-£2,250.

Write or telephone Steve Clifford or Peter
Rogers for informal discussion.

TASK TERMINALS LTD.,
117 Cleveland Street,
London, W.1

01-637 4516
[3714

JOHN KING require )

NEW WORTHING SHOP
Senior Technical Salesman for Hi-Fi, Tape
Department. Terrific scope, superb facilities.
Full details in confidence to

JOHN KING
71 East Street, Brighton. Tel: 25918/27674.
[3688

THE CONTINUALLY
EXPANDING
MILLBANK ELECTRONICS
GROUP
Bellbrook Estate, Uckfleld, Sussex,
TN22 1PS
Tel: Uckfield (0825) 4166

REQUIRES A

TEST ENGINEER

Must be experienced in the testing
and servicing of audio power ampli-
fiers, mixers and associated equip-
ment. .
This is a Staff position and carries
full benefits including membership
of a private medical scheme.
if you are Interested please apply
in writing enclosing curriculum vitae
to Mr Kelth Goodsell, Production
Manager.

[3742

PROFESSIONAL AND
TECHNOLOGY OFFICERS

required by the Crown Agents to plan and control projects overseas. Candidates must be either
M.I.E.E.. or M.1.E.R.E., and must be prepared to serve abroad.

1.P. & T.O.l.—
(Telecommunications—Radio Transmission)

Candidates must have had overseas experience of radio propagation, systems planning. high
frequency microwave line of sight and tropospheric scatter systems. Experience of line carrier
and cable systems traffic analysis and forecasting techniques and television requirements an

advantage.
REFERENCE—MIS/OFFICE VI/I/WF

2.P.&T.0.l.—
(Telecommunications)

Candidates must have had overseas experience in a senior position with a Telecommunications
organisation or operating company. They should have a krowledge of telecommunications
administration and traffic matters. telephone. telegraph and telex operations and a knowledge
of switching. transmission or radio engineering.

3.P.&T.0.l.—
(Telecommunications)

Candidates must have been responsible for the preparation of transmission network schemes
and have a knowledge of some of the following:

{a) Openwire line carrier systems:

(b) Multiplex systems on coaxial cables or radio bearers;

{c) Microwave engineering including propagation studies:

{d) UHF or VHF radio systems suitable for public networks;

{e) Telegraph transmission including automatic error correction;

{f) HF radio systems including LINCOMPEX:

{g) Data transmission

4. P. & T.O.Il.—
(Telecommunications)

Candidates must have had experience with a telecommunications administration or major
manufacturer of telephone switching equipment. A knowledge of Common Control switching
systems and of national and international systems is desirable.

REFERENCE—MIS/OFFICE VI/4/WF

REFERENCE—MIS/OFFICE VI/2/WF

REFERENCE—MIS/OFFICE VI/3/WF

Current salary scales are as follows:
P. & T.0.1.—£3,451 to £4,373
P. & T.0.11.—£2,891 to £3,451

Write for further details and application form to the Crown Agents, 4 Millbank, London
SW1P 3JD stating brief details of qualifications and experience and quoting the relevant

reference number of the post in which you are interested. .

telesonic marine ltd.

MARINE ELECTRONICS ENGINEER

Are you experienced in installing and servicing marine electronic equipment
such as Radar, Navigation Equipment, and radio telephones? We require
such a man for a fascinating job travelling to luxury yachts, etc.. all round
the country. If you live near London and are able to drive, a good salary
awaits you working in idyllic friendly atmosphere.

Tel: 01-387 7467
3608

Apply Telesonic Marine Ltd.
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RADIO RENTALS AUSTRALIA NEEDS
COLOUR TELEVISION TEGCHNICIANS.

Colour television starts officially in Australia on 1st March, 1975, and
Radio Rentals Pty. Ltd., Australia’s largest television rental organisation,
have an expansion programme which will create vacancies for suitably
qualified technicians in Sydney, Melbourne, Brisbane and other centres.
Radio Rentals Pty. Ltd. is a member of the Thorn Group of Companies
and is associated with the British Radio Rentals organisation.

The vacancies will be of interest to experienced colour television
technicians holding the City and Guilds/R.T.E.E.B. Final Servicing
Certificate with colour endorsement, or equivalent
qualifications, who wish to settle and obtain
permanent employment in Australia. All
enquiries will be carefully considered and
suitable applicants interviewed by an
executive of the Company who will be
visiting Britain in the near future.
Successful applicants will be given firm
offers of employment but will make their
own arrangements for migration, possibly
through the Australian Government Assisted Passage Scheme.

Applications forfurtherinformation should include full details ¥
of personal status and qualifications and be addressed to:—

Mr. H. D. Wallace, Technical Director, Radio Rentals Pty. Ltd., P.O.
Box No. 395, Crows Nest, New South Wales 2065, Australia.

13726

TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing all frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with
experience or formal training in electronics and from Ex-
Services technicians.

HIGHLY COMPETITIVE SALARIES, negotiable and
backed by valuable fringe benefits. Overtime normally
available,

GENEROUS RE-LOCATION EXPENSES available in
most instances.

CONDITIONS excellent; free life assurance, pension
schemes, canteen, social club.

374 hour, 5-day, working week.

WRITE or phone for application forms quoting reference
Ww

MARCONI INSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel: St. Albans 59292

Luton Airport, Luton, Beds

Tel: Luton 33866

A GEC-Marconi Electronics Company

THE QutEw S AWaR
10 IvOuSTAY 181

94

0
'

Wireless World, May 1974

OPPORTUNITIES
in the
ELECTRONICS FIELD

Men with analogue or digital
qualifications/experience seeking
higher paid permanent posts in:

TEST — SERVICE — DESIGN
— SALES.
Phone Roger Pearce, Ref WWA4.

NEWMAN
~  APPOINTMENTS
T X#., 360 Oxford St., W.1.
> 9% "01-629 7306.

3685

ELECTRONIC
TECHNICIAN
required at
NORTHWICK PARK HOSPITAL
AND CLINICAL RESEARCH CENTRE

To service and calibrate a wide range of
equipment used for medical, surgical and
engineering purposes. The successful applicant
will work closely with medical and other
professional staff.

Salary—Grade [1l—£1,845-£2,337.

The hospital will have over 800 beds by 1975
and is closely allied with the Clinical Research
Centre. Good staff facilities and a pleasant
working atmosphere. Active social club.
Temporary single accommodation may be
available.

Further particulars and application forms,
returnable by June 14th, from Personnel
Deparuaent, Watford Road, Harrow,
Middlesex, HAl 3UJ. Tel: 01.864 [5337‘416

DEVON AREA HEALTH AUTHORITY
PLYMOUTH HEALTH DISTRICT

ELECTRONICS
TECHNICIAN

required to work on a varied and in-
teresting range of biomedical tasks in
an expanding well-equipped mainte-
nance and development laboratory at
Freedom Fields Hospital, Plymouth.
The person appointed will join a small
team responsible (to the Chartered
Electronics Engineer) for the success-
ful operation of a wide range of
patient-orientated equipment. Deve-
lopment, construction and testing of
special-purpose equipment is under-
taken and safety and purchase decisions
are made on new equipment. Some
travel in South Devon and in Cornwall
necessitates a current driving licence.
Relevant experience is desirable and
the minimum qualification is ONC
(equivalent). The appointment will be
in either of the following grades, de-
pending on experience. (Salary scales
are under review).

Medical Physics Technician IV— £1,530-
£1,953

Medical Physics Technician 11— £1,719-
£2211

Further details of the work may be
obtained from Mr. L. R. Jenkin, Tele-
phone PLYMOUTH 68080, Ext. 369.

Application forms from the Hospital

Secretary, North Friary House, Green-

bank Terrace, Plymouth PL4 8QQ.
{3693
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~ Electronics
Engineers
upto£5000

Many jobs which would suit you down to
the ground — either in the U.K. or overseas
are never advertised. Yet it will cost you
nothing whatever to give yourself the
opportunity to be considered for them.
Join the Lansdowne Appointments Register
used by hundreds of employers to select
electionics engineers. You have nothing to
lose, everything to gain and it's ail
conducted in strict confidence. So post the
coupon find out exactly how you can
make use of a service which is all the more
valuable for being free !

<

fANY/ANY/ANV/ANV/ANV/ANV/ANVY/ANV/ANV/ANY/ANY/ANY/ANY/ANY/ANY/AN

\V/A\Y/

To: Stuart Tait, Lansdowne Appoint-
ments Register, Design House, The
Mall, London W5 5LS. Tel: 01-579 6585
(anytime - 24 hour answering service).

Please send me further details
Name.

Age (20-45only)

Address

- . .. WW 22/5

lansdowme

fippomiments Register

WA

AANV/ANV/ANV/ANV/ANV/ANV/ANV/INV/ANV/INY/ANV/ANY/ANY/ANY/ANY/ANY/ANY/ANY/A\Y/ANY)
N

VAV,

VNN NN/ N/NN/N/S
QUANTEL LIMITED
an expanding electronics company

specialising in the APPLICATION OF
DIGITAL TECHNIQUES TO
TELEVISION requires a

GROUP LEADER

Applicants must have had at feast five years'
experience in the design of broadcast television
equipment using both analogue .and digital
circuit techniques.

The succesiful candidate will lead s team
devoted to the development of large complex
digital video processing equipment.

Conditions of service and salary will be com-
mensurate with the level of responsibility in-
herent in this post.

DEVELOPMENT ENGINEERS

Qualified development engineers with appro-
priate experience in the broadcast equipment
field are also required to support the current
programme of work.

The company provides first class opportunities
for career development in modern well
e?uipped laboratories situated in the céntre
of Newbury, Berkshire.

Please apply to:

The Personne! Officer

19 West Mills

Newbury, Berkshire

or telephone Newbury 5895
(3702

all3
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Opportunities in
Telecommunications

Men with a good telecommunications knowledge are required to be
responsible for the telephone switching and trensmission equipment
on London Transport.

The work involves shift duties and consists of maintaining, testing and
fault finding on the following types of #quipment:—
(a) Automatic Telephone Exchanges and associated equipment.
(b) Multi-channel Carrier Systems and associated equipment.
A sound knowledge and experience of one of these categories of work
is required. The possession of City and Guilds Certificates (or
equivalent) in telecommunications subjects would be an
added advantage.

The rate of pay, including variable bonus, averages £35.00 for a 5 day
(40 hour week). Additional payments are made for overtime, night work
and rostered Saturday and Sunday duties. Current weekly earnings,
including payment for rostered overtime at week-ends, average £45.00.
(These rates of pay are currently under review).

These positions offer valuable free travel on and off duty, certain
privilege conditions for employees and dependants, and sick pay and
pensions schemes.

Please apply in writing to:—London Transport (Ref: ATL),

Chief Signal Engineer's Department, 270 Bollo Lane, Acton, W.3.
or Telephone: Mr. Crowder, 01-748 9564.

\

© LONDON TRANSPORT

BBC requires resourceful and energetic Laboratory Technicians for Equipment
Department, Power Road. Chiswick {within easy reach of Gunnersbury Station).

The work is interesting and involves testing new electronic equipment made by the
BBC for its colour television and stereo radio services. The work also covers
analogue and digital techniques over a frequency range from d.c. to U.H.F.

Salary in the range £1.575 to £1.989, rising to a maximum of £2,268 per annum.
Good opportunities for promotion to Senior Technician (salary max. £2,565) and
Engineering Technician (salary max. £2,940).

Applicants lacking suitable experience may be placed initially on a training grade.
Facilities available to obtain approved technical qualifications.

Good club and canteen facilities. 3 weeks annual leave initially. Pensionable posts.
Write for application form to: Engineering Recruitment Officer, BBC. Broadcasting
House, London. W1A 1AA quoting reference 74E4028WW and enclosing

addressed foolscap envelope. Closing date for completed application forms,
10th June 1974.

B/BJC

3683

3698 ! J
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1
DI REC I OR' Service Engineer
for Audio/Hi-Fi Department,
co M M U N I I I Good practical knowledge of leading
makes, Attractive employment terms.
Write or telephone for appointment
to: '
JOHN KING (FILMS),
. . . to represent the Scottish Home and Health 71 East Street, Brighton
Department on Central Government Committees Tel: 25918/27674
and to discuss telecommunication systems with [3654
police, fire, prison and other Services for which
the Department is responsible. The successful
candidate will manage a professional branch
e_ngaged.in the examination of problems asso- Small but rapidly expanding small
ciated W|t_h the plan_nmg, design, progressing Marine Electronic Company based
of installation and maintenance of such systems. in the South West seeks two
These include mobile radio, message switching ex-Marine Radio Officers—for instal-
and telephone systems, and networks and ter- lation and service work on small
minals to interface with computer based data commercial craft and yachts.
processing and command and control systems. Brief resume to:
R & D work in these fields is also involved.
Candidates must be competent administrators BOX NUMBER W.W. 3707
with a wide knowledge of modern telecommuni-
cations practice both radio and line, and have
appropriate experience of systems planning. _
They must be corporate members of IEE or AWorld, Praciical ‘Wircless and Radio. Constoes
IERE (1962 Regulations), or have equivalent tor for sale. Tel: 061-973 2519 (3406
academic qualifications. A broad knowledge of THERMATIC 2 Automatic test cquipment for
computer systems and peripherals an advan- L L L SR s
tage_ D._\{S.M.. Hewlleu Pat:k:uidl 565A p(Hn ogt. ?scil_l[z_nlor
a H - un . su, c¢ic., compicte or wi separate. cle-
Startlng bsalal'y within the Sr::ale 26,300'27,141 . Ip‘rilnters:;7l?o,f£le. buyerplo collect. Denby, 104 Rooley
Non-contributory pension scheme, ancbradiord: [3419
For full details and an application form (to be ONSTRUCTION AIDS—Screws, nuts, spacers etc.,
returned by 17 June 1974) writeto s, el uantiies, Mluminium pancls punched to
Scottish Office, Room 213, Personnel Division, lnting 0o Bbufin]] iafopapi, i B
. —masters, t s -
22/25 Queen Street, Edlnburgh, EH2 1LY, sn)::ili_lsnurr'r]\%sersr.s Ser::igaﬂl.)ve?or al?st. Razrirl;ar C)g:s?mclg:
quoting re_fe-rence T/861Z| Ih = %\3;:;3?5 29 Shelbourne Road, Stratford on Av?;g'
L SCO"ISh Homemand ealt epartment 13719 | FURZEHILL Spectrum Analyser, Type 14526

SITUATIONE VACAMT
AN YOU WRITE CLEAR, concise technical
handbooks? If you think you could, and have a
thorough understanding in electronics, why not join
ns as a technical author. Obviously, previous experi-
ence would be an advantage but is not necessary as
full training would be given. We have vacancies in
many parts of the country. Starting salaries are high
with excellent prospects for advancement. Box No.
WW 3414,

ELECTRONICS TECHNICIAN Grade 3 required
to assist in the construction, modification and
maintenance of the electronic equipment in the
Biophysics Department at Drury Lane, W.C.2. The
work is varied and interesting and covers a wide
range of analogue and digital techniques. O.N.C.
or equivalent minimum qualification. Salary £1825
on scale rising to £2075 per annum including Lon-
don Weighling. Apply in writing giving full details
of experience and qualifications to The Head Clerk
(Ref: WW 118324), King’s College London, Strand,
WC2R 13425

I-FI AUDIO ENGINEERS. We require experi-
enced Junior and Seniors and will pay top rates
1o get them. Tell us about your abilities. 01-437 4607

[19

MEDICAL Physics Technician Grade IIT or II

required in a small electronics laboratory with
an existing staff of three, The laboratory is respon-
sible for the maintenance and modification of all
types of measuring and recording equipment. Good
opportunities exist for original work in this area.
Salary scale £1,719 to £2,21t1 or £2,040 to £2,661
p.a. plus £126 p.a. London Weighting. Application
torms from: Mr. J. Norman, National Heart
Hospital, Westmoreland Street, London, WI1M [8336?7

FORD University. Nuclear Physics Laboratory.

Electronic Technician. A vacancy exists fOr a
Technician in the Electronics workshop. Duties
include servicing and maintaining a wide range of
dlgltal and analogue electronic equipment used in
nuclear structure research, and the development and
construction of new equnpment Applicants should
possess a theoretical knowledge to about H.N.C.
standard and a formal qualification would be an
advantage. Proven practical ability in the field is

considered essential. Salary will be within a range
rising to £2,382, with eight weeks paid annual leave.
Day release for relevant studies may be granted if
appropriate. Applications giving full particulars of
age, experience and qualifications should be sent
to;— T. E. Green, Nuclear Physics Laboratory,
Keble Road, Oxford. (Mention reference Aiéng.»

696

IANO P.C.B.’s for W.W. Electronic pianos,
Enquiries to Baldock Electronics, 23 Turpins
Way, Baldock, Herts. Tel: Baldock 2559. [3670

EPTEMBER 74. Radio & Television Engineer.
with full C & G Certificate or HNC Electrical
Engineering plus Teaching Qualification and indus-
trial and teaching experience. Apply Principal. Ber-
muda College Dept. of Commerce and Technology,
Friswell’s Hill, Devonshire, Bermuda 4-04. [3385

YOUNG ELECTRONICS TECHNICIAN required
for the construction, testing and servicing of
electronic equipment at our works in N.W.l. Very
varied work. Qualifications: ONC or C&G or ex-
apprentice or similar desirable. Excellent opportunity
for right person with a small expanding company.
Please write for an application form to: Young
Electronics Ltd., 54 Lawford Road., London, NW=:
2LN. [3641

ARTICLES FOR S5ALE
ARVAK ELECTRONICS, 3-channel sound-light
converters, from £18. Strobes, £25. Rainbow
g:)rg%bes £132. —]2A Bruce Grove, N17 6RA. 01- 808
[23

BUILD IT in a DEWBOX quality plastic cabinet
2 in. x 2} in, x any length. D.E.W. Ltd. (W),
Ringwood Rd., Fernwood, Dorset. S.A.E. for leafiet.
Write now—Right now. (76

MPEX FR 1400 I4-channel Instrumentatior

Tape Recorder, £375. Ekco M5024 tt1 Timer-
Counter, £27. Solartron CD1400 db Oscilloscope.
£125. Friden 8-hole paper tape punch & read units,
£15 pair. Hewlett Packard Series 3900 12.5mm
Tape Unit, £75. D.C. Amplifier, £4.50. Friden
Flexowriter, programmatic, £125. Richard Totman.
Gayefere, East Hill, Otford, Kent. Otford 32%420

3-30 MHz. As new. Marconi Spectrum Analyser.
Type OA1094. 0-30 MHz with LF convertor. Good
condition. 2—REDIFON GR410 SSB Tx/Rx with
24 volt transistor PSU. Good condition. 1—
TF885A/1 Video Oscillator. 0-12 MHz. Good condi-
tion. 1—TF1165 Counter. As new. 1—TFI1246
Oscillator. 40 KHz to 50 MHz. As new. 1—
RT264/UPX6 Tx/Rx. Good condition. Offers are
invited for single items, or as one lot. Please réply
to North West Electrics. 769 Stockport Road,
Levenshulme, Manchester 19. Phone: 061-224 4911,
9.30 am-6 pm Tues-Fri. 9 am-5 pm Sat. Closed all
day Mondays. [3718

GENEVAC EC/12/4/1 vacuum coating unit. Sub-
strate heater rotary work holder as new. Offers
061-428 3235. [3458

ADDERS 8ft 10in closed—21ft extended, £23.54,
delivered. Home Sales Ladder Centre (WW2),
Haldane (North) Halesfield (1) Telford, Shropshire.
Tel: 0952-586644. [23

IFFTY POWER SUPPLY—Ideal as a cassette
recorder/radio battery eliminator—constructed

in a neat plastic case, 10cm x 6cm x 5.5cm—con-
sists of a mains transformer followed by a transistor
regulator giving 8V. DC. at 225mA. This voltage
could be adjusted by changing the zener in the
regulator. Circuit and details supplied. A bargain at

£1.50 including P. P. Mail order only. Chris
Harries, 2 Newlands Ave., Shirley, Southampton,
SO1 5ER. 13417

PRINTED Circuit Board in 6 widths: 2 in., 2% in..

3 in., 34 in., 4 in. and 5 in. x any length 1/16
in. smgle-snded ﬁbreglass, 2p per 3 sq. in. Double
sided- Ip per sq. in. P & P Sp per order. SAE
quotations for other sizes and quantity discounts.-~
J. Knopp, 11 Connaught Gardens, Braintree, Essex,
CM7 6LY. Tel. Braintree 25254, [15

RADIO TELEPHONE EQUIPMENT. Expand your

radio telephone system. 124 kc. G.P.O. approved
units. PYE. COSSOR. G.E.C., ULTRA-BURNDEPT,
etc., High Band. Marine. Lowband AM and FM.
Exports to Africa and Middle East. Spa-Radio, 335/
337. High Road, Cheltenham, Glos. [3229

SUPERB Instrument Cases by Bazelli, manufactured
from heavy duty PVC faced steel, choice of 30
types, send for free list. Bazelli Instrument Cases.
Dept, 22, St. Wilfrids, Foundry Lane, Halton, LA2
6LT, near Lancaster. [3646
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TELEQUIPMENI' D53 with 2 Type A amplificrs
plus 30 mhz amplifier. New condition. Offers
over £100. Teleradio, 325 Fore St., N.9. 807 [3;7(}32

ACUUM is our speciality. New and second-hand
rotary pumps, diffusion outfits, accessories,
coaters, etc. Silicone rubber or varnish outgassing
equipment from £40. V. N. Barrett (Sales) Ltd.,
1 Mayo Road, Croydon. 01-684 9917. 24

COLOUR. UHF and TV SPARES. Colour and
UHF lists available on request. New Philips G6
single standard convergence panels complete, incl.
16 controls, coils, P.B. switches, leads, etc. and
circuit data £3.75, or with yoke £5.00, P/P 30p. New
Colour Scan Coils, Mullard or Plessey plus con-
vergence voke and blue lateral, £10.00, P/P 40.
Mullard AT1025/05 Convergence Yoke, £2.50, P/P
. Mullard or Plessey Blue Laterals, £1.25, P/P
10p. BRC 3000 type Scan_ Coils, £4.00, P/P 40p.
Delay Lines DL20, £3.50, DLIE, DL1, £1.50, P/P
25p. Lum. Delay Lines, 50p, P/P 15p. EHT Colour
Quadrupler for Bush Murphy CTV 25 111/174 series,
£8.25, P/P 25p. EHT Colour Tripler ITT TH25/1TH
suitable most sets, £2.00, P/P 25p. KB CVC1 Dual
Stand. convergence panels complete incl. 22 controls,
£3.75, P/P 35p. CRT Base Panel, £1.75, P/P 15p.
Makers Codour surplus/salvaged Philips G8 panels
part complete: Decoder imcl. I/C, £2.50, IF ind.
5 modules, £2.50, T. Base, £1.00, P/P 25p. CRT
base, 75p, P/P 15p. GEC 2040 panels, Decoder,
£3.50, T. Base, £1.00, RGB and Sound, £1.00, P/P
25p. Pye CT70 Colour LOPT assembly incl. EHT
output and Focus Control, £3.50, P/P 35p. B9D
valve bases 10p, P/P 6p. VARICAP TUNERS. UHF
ELC 1043 NEW, £4.50, Philips VHF for Band 1 and
3, £2.85 mcl. data. Salvaged VHF and UHF Varicap
tuners, £1.50, P/P 25p. UHF TUNERS NEW, Tran-
sistorised, £2.85 or incl. slow motion drive, £3.85.
4 position and 6 pos. push-button transistd., £4.95.
UHF/VHF basic integrated tuners, £3.25, Cyldon
UHF valve tuners, £1.50. All tuners P/P 30p.
Transistd. UHF/VHF IF panels salvaged, £2.50 P/P
25p. MURPHY 600/700 series complete UHF Con-
version Kits incl. tuner, drive assy., 625 IF amplifier,
7 valves, accessories housed in cabinet plinth assembly,
£7.50 P/P SOp. SOBELL/GEC 405/625 Dual standard
switchable IF amplifier and output chassis incl. cct.,
£1.50 P/P 35p. THORN 850 Dual standard time
base panel, £1.00 P/P 35p. PHILIPS 625 IF amplifier
panel incl. cct., £1.00 P/P 30p. VHF turret tuners
AT7650 incl. valves for K.B. Featherlight, Philips
19TG170, GEC 2010, etc., £2.50. PYE miniature in-
cremental for 110 to 830, Pam and Invicta, £1.95.
A.B miniature with UHF injection suitable K.B,
Baird, Ferguson, 75p. New fireball tuners Ferguson,
HMV, Marconi, £1.90 P/P all tuners 30p. Large
selection LOPTs, Scan Coils, FOPTs available for
most popular makes. PYE/LABGEAR transistd. Mast-
head UHF Booster, £5.75, Power Unit, £4.65 P/P
30p or Setback battery operated UHF Booster, £4.65
P/P 30p. MANOR SUPPLIES, 172 WEST END
LANE, LONDON, N.W.6 (No. 28. 59, 159 Buses or
W. Hampstead Bakerloo and Brit. RaiD). MAIL
ORDER: 64 GOLDERS MANOR DRIVE, LONDON,

N.W.11. Tel. 01-794 8751.

60 KHz MSF Rugby and 75 KHz Neuchatel Radio
Receivers. Signal and Audio outputs, Small,

compact units. Two available versions £35 and £60,

Toolex, Bristol Road, Sherborne (3211), Dorset.

ASH AVAILABLE for surplus semiconductors
and 1.C. Phone 01-452 2583. {31
WANTED, all types of communications recewvers
and test equipment.—Details to R. T. & L
Electronics, Ltd., Ashville Old Hall, Ashville Rd,,
London. E.11. Ley. 4986. 163

IANO P.C.B.’s for W.W. Electronic Piano.
Enquiries to Baldock Electronics, 23 Turpins
Way, Baldock, Herts. Tel, Baldock 2559. (3697

ONY CRF 230 (World Zone) 13 band receiver.
condition as new £200. Please telephone Kingston
Blount 51801. [3746

SUPERB INSTRUMENTS CASES by Bezelli. Manu-
factured from heavy duty PVC  faced steel.
Choice of 70 types. Send for free lists. Bazelli instru-
ment cases. Dept. 22. St. Wilfrids, Foundry Lane,
Halton, Lancaster LA2 6LT. [3745

IX POWER AMPLIFIERS 1000 watts, good work-
ing order. Price, less valves £195.00 the lot.
Carriage cxtra. Valves available Apply: B Millficld
Road, Whickham. Newcastle Upon Tyne. Tel: 887351

VARIABLE mains transformers. Four rated three

amp, £5 each, one rated fifteen amp, £12.

Carriage extra. Box No. 3705 WW.

VALVES FOR SALE. Valves, large stocks, 1930
to 1974, many obsolete types. S.A.E. for quota-

tion list 10p. Cox Radio, The Parade, East

Wittering. Sussex. {3730

BOOKS
WORLD RADIO TV HANDBOOK 1974. £3.15
inclusive, David McGarva, Agent for World
Publications. P.O. Box 114X, Edinburgh, EH1 1HP.
Ask about quantities. two and up! [12

COURSES

RADIO and Radar M.P.T. and C.G.L.I. Courses.
Write- Principal, Nautical College, Fleetwood,
FY7 81Z . {25
IRTRONICS LTD., for Coil Winding—large or
small production runs. Also PC Boards Assem-

plies. Suppliers to PO, M.OD, etc Export
enquiries welcomed 3a Walerand Road, London.
SEi13 TPE. Tel. 01-852 1706. 61

alls

CLASSIFIED

vision.

TRANSISTOR
APPLICATIONS
ENGINEER

FERRANTI have a vacancy in the Applications Laboratory of their
Electronic Components Division at Chadderton, Lancs., for an En-
gineer to work on the application of R.F. Power Transistors at VHF
and UHF frequencies. The work involves the design of appropriate
circuits, customer liaison and general technical back-up to the market-
ing and device development engineers.

Candidates should possess a degree or H.N.C., have previous experi-
ence in this field, and be able to work with the minimum of super-

Application forms may be obtained from T. J. Lunt, Staff Manager,
Ferranti Limited, Hollinwood, Lancs. Please quote reference GH.

FERRANTI

13596

SSEMBLY, alignment and wiring work under-
taken. Outworker can do up to 50 hours per
week to a high standard. Collection and delivery by
arrangement. lan Bowden, 165 Lancaster Road, New
Barnet, Herts. 01-440 2979. {3589

ATCH Production Wiring and Assembly to
sample or drawings. Deane Electricals, 19B
Station Parade, Ealing Common, London, W.5. Tel:
01-992 8976. [20

(APACITY available to the Electronic Industry.

Precision turned parts, engraving, milling and
grinding both in metals and plastics, Limited capa-
city available on Mathey SP33 JIG BORER. Write
for lists of full plant capacity to C.B. Industrial
Engineering Ltd., 1 Mackintosh Lane, E9 6AB.
Tel. 01-985 7057. (14

ESIGN, development, repair, test and small pro-
duction of electronic cquipment. Specialist in
production of printed circuit assemblies.  YOUNG
Electronics Ltd., 54 Lawford Road, London, NWS5
01-267 0201. 29

MALL Batch Production, wiring, assembly, to
sample or drawings. Specialist in printed circuit
assemblies. D. Electronics, 42 Bishopsfield,
Harlow. Essex. Harlow 33018. (17

NEW GRAM AND SOUND
EQUIPMIENT

LASGOW.—Recorders bought, sold, exchanged;
cameras, etc., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.12.
(11

RECEIVERS AND AMPLIFIERS=—
SUAPLUS AND SECONDHAND
RO Rx5s, etc., ARS8, CR100, BRT400, G209,
S640, etc., etc., in stock. —R. T. & 1. Electronics,

Ltd., Ashville Old Hall, Ashville Rd., London, E.11.
Ley. 4986. (65

LECTRONIC test equipment repair service

offered on Avometers, Signal Generators Pulse/
A.M./FM./CW./AF., Frequency Counters,
D.V.M.s. P.S.U.s. Oscilloscopes. Production test
problems? Why not try us. ‘‘Q" Services Electronic
(Camberley) Ltd., 29 ULawford Crescent, Yateley,
Camberley, Surrey, Yateley 871048. {13

SCRATCHED TUBES. Our experienced polishing
service can make your colour or monochrome
tubes as nesw again for only £2.75, plus carriage 75p.
With absolute confidence sent to Retube Ltd., North
Somercote, Louth, Lincs. or 'phone 0507-85 300. [27

IGNAL generators, oscilloscopes, output meters,
wave voltmeters. frequency meters, multi-range
meters, etc.. etc . in stock.—R. T. & L Electronics,
Ltd., Ashville Old Hail, Ashville Rd., London, E:él4

Ley. 4936

%

WE buy new valves, transistors and clean new com-
ponents, large or small quantities, all details,
quotation by return.—-Walton’s, 55 Worcester St,,
Wolverhampton. [62

SERVICE & REPAIRS

LECTRONICS ENGINEER. Mid-Suffolk arca.
Own test equipment offers service facilities any-
thing considered. Box No. WW 3747,

1947-1963
[3754

IRELESS WORLD bound volumes
inclusive, Offers to 0722 29926.

SITUATIONS WANTED

TWO Electronics Enginecrs wishing to start small
business. initially in spare time, assembling printed
Box No

‘TECHNICAL WRITER (ex RAF Radar) available
for work on clectronic and radar subjects on
freclance bass. Write Box No. WW 3416

TAPE RECORDING ETC.

lF quality, durability matter, consult Britain’s oldest
transfer service. Quality records from your suitable
tapes. (Excellent tax-free fund raisers for schools).
Modern studio facilities with Steinway Grand.—
Sound News, 18 Blenheim Road, London, W.4.
01-995 1661 23

circuit boards. WW  3450.

ARTICLESE WANTED

ITACHI WH!1160—9 Cavendish Square,
W.l. 01636 7070.
Hitachi WH1160—9 Cavendish Square.
W.1 01-636 7070.
(3731

WANI'ED. To complete collection. Wireless World,
August 1969 and January 1973 issues. Apply to
Box No. WW 3433,

BOOKS, INSTRUCTIONS, ETC.

OMMERCIAL RADIO INFORMATION Buletin
Packed with facts on the IBA local radio stations.
Radio Luxembourg and the offshore stations. Send
20p for sample copy or £1.50 for 10 issues to Com-
mercial Radio News Agency, 67-69 Chancery Lane.
Loadun WC2A TAF {3441
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B. BAMBER ELECTRONICS 0 "etina's 5t Liieport, Cambs. By

MARCONI
TFE7SE  100-50HKz

Push-button selectlvity ..............

HI 15Hz-50HKz.

MARCONI
TFBO1A 10-30MHz ............ccvunn

MARCONI!
TF428C 0-300 volt

201 30KHZ-30MHZ.........c0vvuennnn
DARD, 12 channel..................
LYSER, 1Hz-1200Hz................
PYE ELECTROSTATIC
METER, 0-20kV. main®..............

COMPARATOR

COMPARATOR,
CZu4sT2

with  Automator

Tll(TRONIX S4AD OSCILLOSCOPE
£100-00

NAGARD oounl.E-PULSE GENERATOR
Type 5002A.0. 1Hz-1MH; £85-00

AIRMEC MODULATION METER Type
2103-300MHZ. ........oiieeiiiiinenns £100-00

MARCONI SIGNAL GENERATOR Type
TF144G 85KHz-25MHz .. .............; £25 N

MARCONI SIGNAL
TF887/2 15KHz-30MHz

AIRHEC BRIDGE HETERODYNE DETEC-
TOR Type 775.........cvvvneennnnns £65-00

HEWLETT-PACKARD UHF  SIGNAL
GENERATOR Type. 614A MMI&
£175

HARCONI SIGNAL GENERATOR TF762B
300-600MH £50-00

PULSE GENERATOR Type
£35-00

ADVANCE SIGNAL GENERATOR C2/H
ADVANCE AUDIO GENERATOR Model
£20-00

SIGNAI. GENERATOR Type
£40:00

VAI.VE VOLTMETER Type
D.C. £28.00
ASRMEC SIGNAL GENERATOR Type
£75:00

WAYNE KERR VHF FREQUENCY STAN-
£20-00

WAVYNE KERR A321 WAVEFORM ANA-
£30-00

BRIT. PHYS. LABS. CZ980 COMPONENT
£40-00

BRIT. PHYS. LABS. CZ457/3 COMPONENT
UNIT
£65:00

30-300MHZz . ..ol

ADVANCE J2, AF SIGNAL GENERATOR,
15Hz-50kHz 0-00

ROHDE l SCHWARZ DIAGRAPH BN3561
£300-00

FRIDEN FLEXOWRITER, good condition
with tape reader ................... £120-00

FRIDEN FLEXOWRITER, less tape reader,
sultable as spares.................. £80-00

GRESHAM LION WAVEFORM GENERA-
‘TOR, 625 line staircase 5-00

GRESHAM LION WAVEFORM GEN‘:ER&_

TOR, 405 line staircase..............

GRESHAM LION COMPOSITE WAVE-
FORM GENERATOR 405]5@5[025 sine,
square, pulse, bar......... -00

MARCONI TF1673, 000000 STEP AT‘I’ENU-
ATOR £20:00

MARCONI TF1289, VSWR INDICATOR
£50-00

MARCON! TF1237, NOISE GENERATOR
£50-00

BERCO MAINS VOLTAGE STABILISER
Type CVS4 240 voit 32 amp.......... £75-00

PYE MF TRANSMITTERS. 2 x 5B254Ms in
final, VFO In 340/540kHz, 2 x SB254Ms In
modulntor. cwmcw units complete bugiv;%

MAINS ISOLATING TRANSFORMERS,
{ex equipment), in metal cases totallyenclctee
tapped mains input, 110240V, etc. Output,
240V at 3A +12V at 0.5A, carriage £1  £10-0C

AS ABOVE, Output 240V at 2A + 12V at

3A + 22V at 2.5A, carriage £2:00. .. £25-00

RADIOSPARES SOWATT AUTO TRANS-

FORMERS ,100-110-150-200-220-240-250V tap-

rad input and output, step up or step down

cillA), ex new equipment, carriage 5030
£5

PHOTOMULTIPLIER TUBES, EMI $834C
new Bases to fit (only supplied wlthhmbes) 50p

PYE MIKE INSERTS, 2.4Kohm Impedsnce,
each 50p

KNOBS, black with skirt and metai insert,
skirt dia. 1 In. for 50p

BULGIN MAINS PLUGS, 3 pin each 25p

DIN PLUGS 5 pin 270 deg. 4for...... 50p
DIN SOCKETS 5 pin 270 deg 4 for.. S0p
22 WAY UECL sockets oniy ........ 20p
25 WAY (SEP plug and socket set.. 40p
B WAY ISEP plugs only............ 20p

CANNON RIGHT ANGLED PLUGS, XLR
LNR15 each 75p

PABST FANS TYPE 1200, 110127V, with
cnrrlaoa 50p.. £2-00

PSUs with circuits, brand new, {l
£20:00

RACK VENTILATION UNITS, 19 in,
incorporating mains blower, cnrrlnoe“sgg

SAVAGE stowait PA amp., contains 12 x
KT88s, no details, offers.

PHILIPS MONITOR DECODER PANELS,
Type EL6818/50F, NTSC only c-rrlnoe 50p

TWIN PSU, 19in. rack mount, 1oo-2aov
prasst at 500mA stab,, plus 170-280V preset,
at 160mA stab., plus 6.3V at 5A twice, plus
6.3V at 3A twice, malns input, carriage £1~6'sg

P8U, as above but 190-280V at 500mA preset,
stab., plus 6.3V at 5A twice, mains Input,
carriage £1.50........co000iiiiiane £5-00

MAINS ISOLATING TRANSFORMERS,
375VA,

MULLARD TUBUI.AR CERAMIC CAPA-
CITORS, 1-18pF, new boxed, per 100, carriage
50p £10-00

PC2

ODULES, 9V, output 15ohm at 400mWatts,
Inm:lt 1mV into 1Kohm, brand new, boxe&
34} coooooacacoaoo0s0onac0acaaat0o

=EWMARKET AUDIO AMP

MAINS TRANSFORMERS Ex Pye F27
Base Statlon TX. 465V at 500mA. 6.3V at BA
carrlage 50p ... ..oiiiiiiiiiiiiaian. £5:00

40V at2A. carriage25p . ......... each 80p
20-0-20V at 1.5A, 60p each carriage 30p 2 for £1

13-0-13V  at100mA. 40p each, carriage30
3 for £1

HIGH QUALITY SPEAKERS 6 in. x 4 in.
eliptical,'2in. deep 4 ohm, carriage 23p, 90p
@ACH, ii.iiicesirscriicriecniinns 2for £1:70

8% in. x 8 in, eliptical, 2 in. deep, 4 ohm recess

DIN SPEAKER SOCKETS 2 pin (flat and
ound) carrlage 20p 4 for....... .... 30p

SHEPHERD CASTORS, troiley fitting, 4 in.
wheel, rubber tyred. Brand new carriage 50p
per sot of 4 £0-

VALVES

QQVO3 20A (ex-equipment)........ £2:00
DET 22 (ex-equipment).... £1-00
2C38A (ex-equipment)... £100
4CX2508B (ex-equipment)... £2:00
EZ8t new 25p
EF86 new ... 25p
ES8CC (ex-equipment) 25p
ES6C (EC88 new) 2 for S0p

Post & Packing £1-50 on all Test & Large Equip-
ment, 20p on small orders, uniess stated.

PLEASE ADD 10 % VAT

CALLERS WELCOME BY
APPOINTMENT.

S.A.E. FOR ALL ENQUIRIES,
PLEASE.

TERMS OF BUSINESS:

:ARCONI VIDEO OSCILLATOR TF885/A

tapped primary, 240V output, new
............... 1esessiencn.. £45-00 carriage 50p £500

CASH WITH ORDER.

(3751

magnet, rated up to 10W £1-50 each, 2 for £2-75

BUILD OR BUY a

| MINTATURE

WIRED TELEVISION SPARES

AMPLIFIER type TA 902 at £6.60
AMPLIFIER type RA 211 at £5.50
AMPLIFER pe RA 016 at £5.50

Tap type RE151-40, RE141.-28,

'Don't be held up for them—
SWIIBHES § million always in stock. Wafer,

® micro, toggle, push button,
rocker, reed, slide, relay, mercury, lever, delay,

Miniature

Transmitter d\eﬂnostatk essure, combination, motorised SUBSCRI!
s sequentisd, time, mat, digical, etc. RET&1-34. AX at £1.10
" v ' ’ ' SPLITTERS type RD50], RD502, RD503,
My ag1 ¥n Sy Send for our latest list. J. Bull (Electrical) Ltd., RD504, RDsos Rmn A|| at “Rse.ch
- 7 Park Street, Croydon, CRO 1YD. 139 GREENPAR COAXIA| ECTO éype
The li itter ilable in the UK. Only GE27517-C3, GE275I9-C3. GE27574.C15,

GE27886. AN at 22? each

SEALECTRO SUB-MINIATURE CONNECTORS
type 3000, 3002, 3003, 3005, 3014, 3024,
3100 3102, 3103, 3104, 3105, 3114, 3124,
5775, Alf at 22p each

TEXAS OP-AMPS type SN 72771 at £4 each

PLBSSESY DUAL COMPARITORS type SL717
at 55p eac

27 x 1". Fits in the palm of your hand. Can pick up and
transmit voices and minute sounds. Receive on a VHF

radio. Excellent range. Can be worn round the neck CARBON FILM RESISTORS

heid in the hand or operated on a shetf. Works almost High Stab. g‘"*w 5%. .}.‘gupnruzéi‘;o';?g%{ -2M2) E12
anywhere. Uses PP3 battery (very Long Life). Simply 10E13KIT: 10 of bacn valus {Total of S10) - £3.10
switch on; no other connections. Completely self con 25E12KIT. 25 oAl_rencl:.h velll,uo (TotnlEoéL’-E&S) £7.20

tained. . Transistorised. printed circuit. Used the world FREE CATALO ON R!
icati i Mchl Fitm 1W 5%. 14p, £1. 10I1N £8 25/1000
oves. Many applications. Fully g'teed Ei! Kit (1063 "‘) Total of 915 £3.00

B boards 1 reed relays, pot cores
(our selection) from unused lllohlly dnmaged units. Long
leads, mostly re-usable. £1.80 each (inc. p. & p.)
Low-volt transformers, Pri. 240v Sec. 28v, 24vand 10v, £1.50 ea.
{inc. p. & p.) (Ex GPO unused)
4-core cords—curly approx. 5ft.,
(Inc p. & p.) (ex GPO)

Send S.A.E. for complete list, many items selection varies
every month.

Mone
8.8B. Sup

stralght approx. 7ft. 20p ea.

back guarantee, V.A.T. inclusive.
les, 38 Ellerdale Street, London, S.E.13

[372¢

Build a mixer to your own
spec. using our easy to wire

AUDIO MODULES
For full details contact Richard Brown
at Zero 88, 115 Hatfield Road,

St. Albans. Herts, AL1 4JS Tel. 63727

ASSEMBLED UNIT £15.50 C.W.0. P, . 10p on orders under £5. Overseas extra. DIsC CEMMB .01uf 50v.w., .02uf 50v.w.,
Kit with step-by-step assembly m BH COMPONENT FACTO at 50p per 100
structions £11.50 Dept. WW., 61 Cheddington Road, PITSTONE MORGANITE BIPOLAR LADDER SWITCHES
quired suitable radio for 1 Lelghton Buzzard, Beds., LU7 9AQ. 32 type 241-2 at £15 each
transmitter £13.25 X BAND 5 mW GUNN DIODES at £3 each
I HORCATE SINARY, Liblen BeryiOas
items! q at .50, o
MULHALLELECTRON,CS (ww) HI FIDELITY MODULES made and tested. 'Y'ge“ £10 each, tope 2||-A|'27Pfox at £5
ass, Co. Down, UK, B Linsley Hood, Class A ...... . £7.25* each, type 262B-100K at £8 each
DIRECT SALES (constructed nems onty) Linsley Hood, D.C. coupled 7 . £14.00*
Pater Spencer {London Agem), Linsley Hood, pre-amp (75W) . . cg.;g ). BRKETT
39 Oxford Gardens, London, W10. Bailey Quilter, pre.amp ...... . H
Telephone: 969 3564. Toshiba I.C. Stereo, pre-amp 25 The Strait, Lincoln LN2 1)F
RAE lcence required o *Excl. Heat Sinks. Tel: 20767 38
TELERADIO HIFI, 325 Fore 5t., London, N.9 OPE. (
01-807 3715. (Closed Thursday.) [33
ENAMELLEI:IEOP’PER WIRE b Reel CONSTRUCTORS
Th a0 e Ry 8-TRACK STEREO DECK AMATEURS
e FHoH 4 We have a few surplus 12 volt decks, unused . . MANUF.ACTUREBS
25-29 £1-52 .1: and in original cartons. High grade Italian American 1.C.s, Transistors, etc., with no British
30-34 £1-57 $7p make—circuit diagrams for a complete player equivalent, supptied speedily to order. One offs
PI dd 10% to all above priced to cover VAT supplied with each deck. E{_‘é’c.f'.{'é';ﬂg‘?upms
ease a o abo T.M.P.
P. & P. in U.K. Supplied b Price £15 Each—Money Back Guarantee
T oy N DUSTRIAL SUPPLIES o C.w.0. to TRIMARAN, 210 Strand, London, & L (= Leﬁwv‘;diunold' el 4m[13,603
162 Parrswood Road, Withington, Manchester 20 .C.2. « al
Tel.: 061-224-3553 85 | [3708
[~ A BONANZA FOR. CONSTRUCTORS— |
A BONANZR éPO surpLUS zerogg JAN CRYSTALS

Fast delivery of prototype and production
military quality crymls Competmve rnces
all fre?uencues. crystals a lity
Details from:

INTERFACE INTERNATIONAL

29 Market Street, Crewkerne, Somerset.

Tel: (046031) 3578,  Telex: 46371.[42

(3891
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CLASSIFIED

ARTICLES FOR SALE all7

PRECISION
POLYCARBONATE CAPACITORS

Ext, loak:

Close tolerance. High low
AI 83V D.C. Plus or mlnul 1% lolofnnce 0-47uF-56p;
1-0uF-88p; 2-2uF: ; 4TUF-£1-30; 6-BuF-£1-64; 10-0uF-
£2:00; 15uF-£2-TS. Al s0 nnllnblcj;z% and +5%, ex. Stock.
TANTALUIA BEAD CAPACITORS: Values available:
0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 6.8uF at 15v/25v or 35v. 10.0u at
1Gl20v or 25v; 221) uF ‘at GI10V or 18v; 33-0 uF at 6v or 10v;
47-0uF at 3v or 8v; 100uF at
All at 10p each; 10 for #5p; 50 'or £4-00.

TRANSISTORS: BC107, BC188, BC109; all at 9p each;
& for S1p; 12 for 98p. May be mixed for quantity price.
BC182 and BC212 at 10p each; AF178 at 38p edch. All brand
new and marked. Full spec, devices.

POPULAR DIODES IN#14—8p each; 8 for 43p; 18 for
9p. INY6—8p each; & for 43p; 14 for 88p. 1844—58p each;
1 lnr S8p; 24 for 1. All brand new and marked,

NEW LOW PRICE—400 mW Zeners. Values avallable
4-7, 5:6, 6:8, 75, 82, 9-1, 10, 11, 12, 13:5, 15V, Tol. + 5%
at 5 mA. All new and marked. Price 7p each; 8 for 3p;
1£4: for 84p. Speclal offer & of each voltage (86 zeners)
RESISTORS. Cnrbon film 5%. 1 W at 40°C, 1/3W at 70°C,

Range from 2-262 to 22MQ In E12 serles, l.e. 10, 12, 15, 18,
22, 27, 33, 39, 47, 56, 68, 82 and th.lr decades. High ltablllly.
low nolse. AN at 1p each; 8p for 10 of any one value;
76p for 100 of any one value. Speclai pack—10 of each value
2:202 to 2-2M£2 (730 resistors) £5.

40V A.C. CAPACITORS uF size 1}In X {in, 48p;

025uF slze 1§in X §in, 55p; 0 andosu slze 1 Inxiln.
1-8uF, & uze 2in x !In. 83p; 2:0uF, olxe 2in x 1ln,

ﬂ iSp each

SILICON PI.ASTIC RECTIFIERS 15 Amp. Brand

new wire-ended DO27, 100PIV at 7p each or 4 for 28p;
PIV at 8p each or 4 for 38p; B00PIV at 11p each or 4 for

7p post and packing on all orders below £5:00
Export Orders—please add cost of air/sea mail
PLEASE ADD 10% V.A.T. TO ALL ORDERS

Send S.A.E. for iists of other ex-nock items, L.E.D's,
disc ytica etc. Wh e price lists
nvallable to bona fide companlu

MARCO TRADING

Dept. D4, THE MALTINGS, STATION ROAD, WEM,
SALOP. Tel: NANTWICH (CHESHIRE) #3201 [
87

16mm SOUND S/H

Projector
2000 cap.
750/1000 W
Lamp

Sound/ Silent
Speeds.
Supplied
c/w

Fully guaranteed
Bell Howell 631

Transformer
£120.
Speaker

Ex or 4.

HILTON CINE 7 West Hill,
DARTFORD 27566 a1

BELCO Signal Generator $G2030 250Hz to
150MHz on 6 bands. 150MHz to 300MHz on
harmonics. Accuracy + 0.01% with calibrator.

KAISE Panel Meters. Multitesters and Test
Instruments.

MOTWANE Voltage Stabilisers.
Transformers. Insulation Testers.

Variable

For full information write or telephone:

F. HORSMAN & SON
Imports & Exports, 52 Rounton Road, Church
Crookham, Aldershot, Hants. GU13 0JH.
Teol: Floot 4424 Cables: HORSEPOWER
Aldershot 13709

B.TH 16mm 450 projector, sound, in
good working order, £60.

B.TH 16mm 452 projector, £75.
MAGNAVOX TAPE DECKS

These 3-motor 3-speed decks were
used in a language lab and are in
good condition. Complete with pre-
amp, £5 each.

NEONS, miniature wire-ended long™
life, 2p each or 100 for £1.30.
CHOKES. 9uH small PUC wire-ended
2A Chokes for motor suppression,
etc. 2p each, 100 for £1.30.

Light dimmers MK, standard plate
flush fitting, £2.70,

CASSETTES, blank C45, 10 for £1.50.
6 pin din plugs, 8p each.

ELECTRO DEVICES
35 Roper Close, Rugby

Warwickshire
{3729

SURPLUS BARGAINS

KLEINSCHMIDT S.C.M.
TELEPRINTER OUTFITS

Comprising. Teletypewriter (page printer) type TT-271B/FG
{known as Kleinschmidt 160) Reperforator- Transmitter (tape
printer} type TT-272A/FG with table FN-65/FG. Both units
are supplied with change wheels for 45 & 50 Bauds. the
whole equipment operates on 115 or 230V 50cyclesinvery
choice condition £55. {carr £4).

ELECTRONIC TIMER KITS 0-8 sec to 100 sec comprises
A.E.l. Transstorised Module. Relay and all electrical
components tor 115 or 240V AC operation £ 1.75(25p) VAT
20p. Veeder root 4-digit resettable counters 115V £1.25
(8p). Printed Circuit Kits. £1:25 {25p) total with VAT £1.65.
AMPEX VIDEQ TAPE 2 in. x 1670 NEW £9 (50p). AVO
CT38 Electronic Test Meters £18 (£1). FERRIC
CHLORIDE 25p a Ib. {16p), 10 Ib £2:50 (paid). Kent Chart
recorders 115V AC £20 {1.50). Multipoint Kent Chart
recorders £30 {£1-50). TELEPRINTER Papers and Tape.
84 in. rolls 3-ply. carbon/buff manilla 60p per roll (32p).
s.} in. rolls 7 ply NCR no carbon required. white. £1 {32p).
} in., 2 in. core. white. £2 per box of 8 rolis (52p).
8 in. 2 in. core. buff, £2 per box of 10 rolls (52p).
Friden Tape £2 per box of 6 rolls (52p). Loads of surplus to
clear. Large SAE for List.

ALLPLUS VAT 10%

CASEY BROS.
233-237, Boundary Road, St. Helens, Lancs. 86

ARTICLES WANTED

STOCK CLEARANCE BARGAINS

all brand new and unused, to full spec.
Plastic Transistor BC212 (PNP) .............. £3.00 per 50

Plastic Transistor BC182 (NPN) .. £2.58 per 50
Si. Diode IN4148 .............. £1.56 per 50
1.C. Type T00P . £2.08 per 10
1.C. Type 7413N £2.08 per 10
I.C. Type 7490 48p each
I.C. Type 7492 48p each
1.C. Type 7493 40p each
1.C. Type MC1455 (equiv. 555(Imer) 50p each
Trilac TAG 240400 (5A 400V isol.) . 58p each
Unljunction Trnnumor 2n2646 £2.56 per 10
Piastic Zeners 1W 5%, 10V and Y . £1.08 per 10
Zeners, 400mW 5%, 3.3, 4.3, 5.1, 10, £1.00 per 15
Eloclrolyllc Caps. (uFlV) 220[10 220/6, 150[10

100/40 10016, 100{10, 68/40, 47/40, all at...... S8p per 20
Min, Continental Relny, 2 C/O, 24V DC coll

(H/D Contacts, 3A250V).........oooviiin.s S0p each
Open Relay, 24V DC coil. 2 C/O 10 A H/D

CONACES ... i...v0e  iecieiioncenaanaanns 58p each
Min. Toggle Switch, SPDT, 3A ZSOV .. £1.00 per 4
Min. Transformer, 8-0-9V 100mA.............. 50p each
Terminal Block, high quality screw der tag,

12-way Klippon £1.00 per 5

Min. Jack Socket, Rendar R32300, Three term.. £1.00 per 10
Penny & Giles LOCOST Servo-pot., 2K, type
RP1534102,360% . ......iiinuiiinnnaiccnnes £5.00 each
Minimum quantities as shown; add 10p p & p under £5;add
10% VAT: CWO only.

SHENNANTON ELECTRONICS LTO.
Church 8t., Kirkcowan, Wigtownshire DGS OHB

[3722

TEKTRONIX SCOPES
453A. Dual Beam Dc to 60 MHz £400.

545 B with 1A2 plug in Dual Beam Dc to 33

MHz transistorised £300.
Box No. WW. 3755

TOP PRICES PAID

for semiconductor and com-
ponemM redundant or excess
inventories

P.R.S. ELECTRONICS

126 Headstone Road,
Harrow, Middlesex

Tel: 01-965 6864

[34

TAPE RECORDING

RECORDS MADE TO ORDER

DEMO DISCS
MASTERS FOR
RECORD COMPAN|ES

VINYLITE
PRESSINGS

Singke discs, 1-20. Mono or Stereo, delivery 4 days
from your tapes. Quantity runs 25 to 1,000 records
PRESSED IN VINYLITE IN OUR OWN PLANT.
Delivery 3-4 weeks. Sleeves/Labels. Finest quality
NEUMANN STEREO/Mono Lathes. We cut for
many Studies UK/OVERSEAS. SAE list.
DEROY RECORDS
PO Box 3, Hawk Street, Carnforth, Lancs.
Tel. 2273 (82

ELECTRO-TECH
COMPONENTS LTD.

Are buyers of all types of electronic
components and equipment. They will
be pleased to view clearance stocks
anywhere in Great Britain at one or
two days notice

and negotiate on the spot/

ELECTRO-TECH
COMPONENTS LTD.

315/317 Edgware Road, London, W.2
Tel: 01-723 5667. 01-402 5580

{37

CAPACITY AVAILABLE

CAPACITY AVAILABLE

25in. WIRED COLOUR TVs.

Bush CTV25 (domestic chassis) with colour bars

displayed, £45+VAT; Non Workers Tube O.K.,

£354+VAT; Non Workers Tube U.S., £204 VAT,

19in. G.E.C. 2028 available. Quantity discount
over 10 Sets, CW.O.

25in. AERIAL COLOUR TVs. Bush CTV25 Thorn

2000 G.E.C. 2028, £90+ VAT (displayed working).

SECONDHAND COLOUR
Church

Lower treet,
Stokenchurch, High W, eombe, Bucks.
Tel: 024 026 (lhdnage) 3321
off M40 Motorway, West Wycombe
turnoff. ) (40

(2 mins.

Sheet Metal Work including Fabrication of
Chassis Panels. Boxes and Guards. Large and Small Runs
at highly Competitive Rates. Let us quote you now

ANGUS ASSOCIATES

6 Sunny Place, Sunny Garden Road
London NW4 1RS Tel: 01-203 4822 3597

ELECTRONIC DESIGN ASSEMBLY
Highest quality at competitive prices

Contact :

MULTIFORM ELECTRONICS LTD.
27 Ferry Road, Teddington, Middlesex
Tel. 01977 938
{3527

ESSENTIAL

unmu RAQIOTELEPHONE EQUIPMENT HANDBOOK. Gives circuits
ta and illustrations plus some valuable modifications for amateur use for

mmmminl radistelophone equipment mdudum PYE and other popular makes.

This impression prics £4-75. g.p. 35p. is at pi

HOw TO mz 2 & 4 METRE l;nI(VEIITEIIS FOR AMATEUR USE

Atpress §59.pp 1

IIDW TO MAEE WALKIE -TALKIES FOR LICEMSED OPERATION. 4Gy

HE BVEM!IEIT SURPLUS WIRELESS EQUIPMENT HANOBOOK.
Geves circats, plus val for

recsivers, N 7 th hificati to sets and test
t £325
IIIIECTIIII' oF enﬂm SURPLUS WIRELESS EQUIPMENT
OEALERS. Gives details of surplus wirsless squipment stores and deaiers
moluding addrezses plus m-mmm(m.m-«mm
available. A valuable book, p 1
GETTING THE BEST FROM Wlll COLOUR TV R Mauds. T Eng (CEI).
FSERT. AMRTS. Essental advice for colour TV owners. engineers. Could
save you pounds Sze 97 X 77 in true calour. Just published 50p. pp. 10p
TNE THEORY OF GUIOED ELECTROMAGNETIC WAVES. The most
comprehensve  book m wrmm it nvqu-d-s transmission lines.

cavity resonators Over 500 pages. ldeal for anyone interested in Radar and
UHF. Hxﬂdndmtf‘l‘lﬂl Spmlufhroil‘l—ﬁﬂ pp. 3
Dept WW, ‘s;uw MVERnS‘ (Publisher & ldrvl Mad enler o
L H Cardigen Rd, H . Losds 8. Yorkubire,

" oadingly, England.

(3750
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CAVERN ELECTRONICS

1974 COMPONENTS CATALOGUE

30p plus 11p Post and Packing

30p refunded on your first order of £3 or over
HUNDREDS OF COMPONENTS ILLUSTRATIONS - DATA
Details of our Credit Scheme included.
Send Cheque or P.O. for 41p to:—

CAVERN ELECTRONICS

94 Stratford Road, Wolverton
MILTON KEYNES MK12 5LU

Retail Counter open Monday to Saturday
(Closed all day Wednesday)

Thermistors
F.J. Hyde, DSc. MSc, BSc

“Provides a very comprehensive account of the properties and
apphications of both negative and positive temperature coefficient
types of thermistors. An extremely useful reference work on this
essential circuit component — thoroughly recommended as
essential reading for all control engineers.”

Instrument and Control Engineering.
0592 02807 0 208 pages illustrated 1971 £3.20
Available from leading booksellers or:

The Butterworth Group
88 Kingsway London WC2B 6AB

Showrooms and Trade Counter 4-5 Bell Yard London WC2 E

ELECTRONIC ORGAN KITS

There are 5 superb models in
kit-form specially designed for
the D-I-Y enthusiast. With our
free and generous after sales
service you can build in sections,
and the whole project can be
extended over several months.
All specialised components can
be purchased separately.

We also stock keyboards, volume
pedals, MOS master oscillators,
ICs., transistors, ECT, for W/W
synthesiser and W/W electronic
piano. Send 50p for catalogue
and vouchers worth 50p or send
your own parts list, enclosing
SAE for quotation.

ELVINS ELECTRONIC MUSICAL INSTRUMENTS

Components suppliers to the music industry
12 Brett Rd., Hackney, London E8 1JP. Tel: 01-986 8455

W._H.M.
20W AUDIO
POWER
AMPLIFIER

involves radical departures in conception.
% Class A performance with Class B economy.
% T.H.D. <0-05% at all frequencies and power levels.
* No crossover distortion.
% Unsurpassed stability into reactive loads.
£7-28 + VAT. £15 per stereo pair inc.
Full spec. on written request.

Sydney House, 35 Villiers Road, Watford

BEDFORD ELEGTRONIGS ™":ororo "

TELEPHONE 0234 51961

CLOSING DOWN
SALE

SATURDAYS ONLY
9 am—5 pm

June 1st, June 8th,
June 15th

All stock must be cleared

For the amateur electronics

Samplebest Ltd engineer

We offer the Walter
Scott Industries range
of filamentary indicators
on an ex-stock

basis.

The range now includes

N

character height sizes:

—— | |

3015 3016 3017
9mm 12mm 16mm
(E1-25ea)  (£1-25ea) (£2-00 ea)

All sizes are available in 0-9.+ 1 versions (F + G
respectively}. Displays are ideal foruseincalculators,
digital clocks, digital meters etc.

All have life of 100,000 hrs, 4—6 volts, 4-6 mA per
segment operation. TTL compatible, DIL package.

RESISTORS Carbonfilm (semi-precision)
+ watt 5% tolerance. 2 Q —1 megohm
Pack of assorted values.
Pack of 500—£5

Cash with order. Cheques made 127CLAYTONRD.,
payableto SAMPLEBESTLTD CHESSINGTON.
SURREY

Add 5p perunit P&P(min.25p‘)and 10% VAT tel: 01-9492430

WW 117 FOR FIIRTHER DFTAILS
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The items below are from the April Supplement to
our 1974 Catalogue. You can receive this Catalogue
and the next 12 supplements b nding 66p.

=

THIS MONTH'S SNIP Cassette Tape Player
Recorder. With dynamic microphone. First-class Jap

made tape recorder and player. Push-button operated
and with automatic level control of recording. Standard
cassettes clean "acks for microphone {(which has motor
stop/start switch) for recording from radio and for being
powered by mains. A bargain at £8-95 plus 35p post etc.
Mullard Unilex. The four Mullard modules—2 EP9000.
1 EP9001. 1 EP9002. for £7-50 plus 30p post. The con-
trol panel kit. with spun aluminium-faced knobs and silk-
screened front plate cannot be reduced. but at least we
will hold the price at £3.30 despite increases in prices.
Spartan Portable Radio. Long and medium wave band.
telescopic pull up aerial. leather carrying case. size approx.
7 X 4" X 2. Seven transistors. ferrite rod aerial. Uses
comparatively large speaker. so tone better than average.
Brand new in original packing case. untested. only
£1.95 each. Instant Start Fluorescent Lighting bar-
gains. Starterless control gear. resin filled. super-silent
cool running. by very famous maker. 4ft 40w £

65w £1.60, 5ft 80w £1.75, 6ft 85w £1.95. These are
about one-half of maker's current prices and cant be
repeated once stocks are cleared: Add 20p per piece
carriage. Mini Screwdriver. Only 3in long with plastic
handle. Exceptionally good quality steel. Ideal to carry in
your ticket pocket. Fits all terminal blocks etc. S5p each.
10 for 45p. Wall Mounting Thermostat. Kit containin

neat ivory plastic case. thermostat that will switch ISX
at normal mains voltage and pointer knob. Price £1.25
lot. Hooter Siren. Battery operated. Works from 1}V—
43V upwards. Useful for burglar alarm or personal atarm.
Has its own battery holder. Pricé 30p. 50 ohm Wire
Wound Controi Colvern with standard }in spindle for
knob. 3w size. 30p each. Sensor Head for Smoke/Gas
Detection. Ceramic semi-conductor which changes its
rasistance very rapidly when atmosphere becomes
polluted by smoke. coal gas. naturai gas. alcohol. exhaust
fumes. paint vapour and fire damp etc. etc. Price £2.20
each. Plug-in Base. For smoke detector head. 6p each.
Bargain Parcel of |.C.’s. five brand new and perfect
devices—all type coded and made by Plessey Semicon-
ductors and supplied complete with technical data. Also
thrown in for good measure three uncoded devices for
experimenting etc. No data given on these, Wholie pack
£1. Ultra Sensitive Relay. Single changeover contacts,
24v at extremely low current as coil value is 5100 ohms.
P.C.E. Mounting. Price 65p each. Synchronous Vibra-
tor. Ref. X331B. 12v. Self starting eight pin to fit stand-
ard octal holder. Ministry equipment. so this is obviously
of high quality but is slightly storage soiled. Only 50p
each. 3 Gang Tuning ndenser. By Jackson Bros.
50pf each section. 85p each. Heating Elements. Three
more types to add to our considerable stock. (1) 230/240v
1KW straight &in diameter tube nearly 6ft long. This is
mineral filled. nicke! alloy metal clad and can be mouided
to almost any shape you like. Price £1-25 plus 25p post
etc. (2} This is the old type 1KW spiral wire in clay refrac-
tory. bowed and size approx. 11in long 3in wide. Standard
replacement in many old type radiant heat fires. Price
85p plus 22p post. {3) 400w wire spirals in clay refrac-
tories, held in metal jacket. overall size 1Bin X 13in.
Probably a replacement for some old type Jackson
cookers. Price 85p plus 22p post. Washing Machine
Thermostat. Sometimes known as a mixer stat. Tedding-
ton type TBF. The beliows. as it expands with the heat.
operates first one and then another switch to give fine
control of water temperature. Current rating 6A—3B0V.
Price 76p each. Oven Thermostat. With calibrated con-
trol knob and "on” indicator famp. Made by famous Dia-
mond H company. Makers Ref. No. 2TH 43C3-92. This is
an expensive stat fitted to some Jackson and other good-
class cookers. The tem&eramre seltin% by the caiibrated
knob ranges from 150° to 550°F. Price £1-76 each.
Infra-red Binoculars. Made for military purposes during
and immediately after fast war to enable snipers. vehicle
drivers. etc. to see in the dark. The binoculars have to be
fed from a high voltage source {65KV approx.) and provid-
ing the objects are in the rays of an infra-red beam. then
the binoculars will enable these objects to be seen. Each
binocular eye tube contains a complete optical lens
system as well as the infra-red ceil, technicai data on
which is available. The binoculars are unused. believed to
be in good working order. In fact they were never issued
and are stifl in original cases. but since they were made a
long time ago, they can hardly be called new. Sold with-
out guarantee. Price £16-50 per set + €1 carriage. Bulk
head aerial lead out. Two cone-shaped porcelain insu-
lators with cork wafer for waterproofing and OBA brass
rod passing through centre. terminal heads top and
bottom. Price 75p each. Message tapes. 250ft best
quality PVC tape (USA made) on a 3in spool. Packed in
small mailing box. 30p each. 3 for 75p. Timer and
thermostat switch. For control of oil-fired boilers and
process ovens. in fact any equipment where parts of it
have to operate for short starting periods—but which will
be switched off immediately should a high enough tem-
perature be reached. The clockwork mechanism with
iewelled escapement may be set for up to 4 min and oper-
ates 15 amp changeover contacts. The thermostat can be
set 70°-300°F and operates more switches directly the
present temperature is reached. Made by Smith's Elec

trics: brand new and perfect. £1-50. Mains transformer
12v-0-12v % amp. Small construction for instruments.
size_approx. fin cube. upright mounting with fixing lugs.
£1.54. Qutput Transformer. Ratio 140-1 midget size
1in X #in X %in. Primary impedance 450 ohms. connec
tions by flying leads, upright mounting. 46p. Output
Transtormer. Ratio 80:1, small size. approx. 14in X 1in
X tin. printed circuit board connection. 56p. Light cell.
Has almost no resistance in sunlight but increases to over
200k in the dark. Size not much more than the top of a
pencil with wire leads. 22p. Clock movement has hour
and minute hands. Mains operated. has switches but
are easy to remove. Movement by Smiths, reliable. £2.

TERMS: Add 10% VAT. Send postage where quoted—
other terms, post-free if order for these items is £6-00.
otherwise add 20p.

J.BULL(ELEGTRICAL)LTD.

(Dept. WW) 7 Park Street,
Croydon CRO 1YD. Callers to:
1027103 Tamworth Rd. Croydon

The Young
Generation

Flatform Relay AZ 535

1 changeover,

high dielectric strength
between coil and contact
stack for reliable insulation
between signal

and heavy duty circuits.

Contact material: Silver
cadmium oxide, fine silver.
Switching IA
capability 240V 50 Hz

500 VA
Operating
power ca. 360 mW
Coil voltage maximum 110V
Surface area 32.5 x 20 mm
Height 11 mm

Zettler UK Division
Equitable House,
Lyon Rd., Harrow,
Middx. HA12DU
Tel. (01) 8636329

WW—118 FOR FURTHER. DETAILS

PRINTED CIRCUITS

& ELECTRONIC EQUIPMENT

B LARGE & SMALL QUANTITIES

W FULLDESIGN & P.T.H.
PROTOTYPE SERVICE

B ASSEMBLIES AT REASONABLE

PRICES

tor full detarls contact

K.J.BENTLEY
& PARTNERS

18 GREENACRES
ROAD. OLDHAM

P O APPROVED Tel 061 624 0939

WE PURCHASE ALL FORMS
OF ELECTRONIC EQUIPMENT
AND COMPONENTS, ETC.
SPOT CASH
CHILTMEAD LTD.

7. 9. 11 Arthur Road. Reading.
Berks.

Tel: 582 605

all9

EXCLUSIVE OFFERS

NEVER BEFORE OFFERED

WORLD-WIDE RANGE

COMPLETE TRANSPORTABLE HF. COMMUNICA-
TIONS CENTRE housed in Alr Conditioned TRAILER
fitted two COLLINS KWT-6 500w 8.8.B. Transmitter-
Receivers and one COLLINB Receiver all fully tuneable
2 to 30 m/es digltal readout synthesised frequency
control, with line amplifiers and Inputs, operating
position and remote control facilities and ancill ary
equlpment. Power input 115V or 230V A.C. Full details
on application.
PHILCO HC-150 POINT-TO-POINT STRIP RADIC HF
RECEIVERS /30 m/cs. Ten fully tuneable channels to
05 kcs with synthesisers. Single and diversity reception
on ISB, D3B, 83B with 4 sub-bands to each channel.
Full details and prices on application.

HIGHEST QUALITY {9 RACK
MOUNTING CABINETS & RACKS

CABINETS
Width Depth  Rack Pansi

Our  Haight
Ref. in inches  ininches  #n énches Space in ins. Price
cD 69 21 13 68 £10-00
CL 30 60 36 42 £12-50
CR 659 30 20 £24-00
DM 70 20 26 138 £21-00
FA 85 22 36 180 £22-00
no sides
FB 74 21 22 70 8-00
FC 52 26 22 47 £17-00
FD 40 22 24 72 £14:00
FE 72 22 21 68 £18-00
FG 11 19 18 10 £11-00
FH 15 21 17 11 £12:00
FJ 15 21 15 12 £12:00
FN 70 24 20 68 £17-00
FL 84 22 17 80 £21-00
FM 70 72 27 120 £20-00
FP 1800

76 22 70 £
Also Consoles. twin and muiti-way Cabinets.
OPEN RACKS

Our Heightin Ohannel Rack Pansl
inches Depth 8pace Base Prios
RF 85 3 79 15 £11-00
57 2 51 14 £9-00
Full details of all above on request.

We have a large quantity of *‘ bits and pieces”
we oannot fist—please send us your requirements
we cap probably help—all enquiries answersd.

400 channel Pulee Height Bpectrum Analyzers P.U.R.

Racal BA Counters £30-00
Airmec 245 L.F.150 watt Oscillators £30-00
Solartron CD 1015 Oscilloscopes £490-00
Eddystone Receiver Cabinets £12-00
E.M.1 R.301 Tape Recorders £85-00
Ampex 36% Tape Recorders £95-00
Solartron £/25000 cyc. Oscillators £24-00
Dawe 630 Phase Meters £22-50
Southern Inst. 1800 F. M. Meters £24:00
Belling Lee T.V. Relay Equipment P.U.R
Addo 5/8 track Tape Readers £48-00
Tally 5/8 track Tape Readers £48-00
80 column Cerd Hand Punches £40-00
78 foot sectional self supporting Towers 230088
Auto Eleciric Carillon Chimes £250-

CV-157 Hoftman I8B/88B Converters £85-00

10 foot Triangular Lattice Mast Sections
6 Inch skdes

Ditto 15 feot with 15 inch sides

Cagella Asemann Electric Hygrometers

Racal MA-150 Synthesisers

Racal MA-2560 Decade Generators

Racal RA-98 8.8.B./D.8,B. Adaptors

Avo Geiger Counters, new

Bervomex 2KV A Voltage Regulators

Double Co-axial Blowers 6 x 8 220 v. A.C.

ByludnBERe
2IRIBI2I

Ampex 8.E.10 Auto Degaussers -00.
Uniselectors 10 bank 26 way full wipe £3-00
R.C.A. 5 element 420 m/cs Yagi Beams £8-00
Haynea 50D watt 230 v./115v. Isolation
Transformers £9-00
Muirbead 1.888 Analysers £80-00
Laboratory Radio Filters £2.00
Pye Scalamp Galvos £14-00
Cawkell Trpe 1471 Variable Filters £70-00
54in. dia. Meteorological Balloons £2-00
Flann Microwave Attenuators 4/12 GMC £40-00

FREE
40-page list ot over 1,000 different items In stock
available—keep one by you.
INSTRUMENTATION TAPE
RECORDER-REPRODUCERS

AMPEX

FR-100B

17 14 tracks 6 speeds
FR-600

1” and 4” 14 and 7
tracks 4 speeds Trans-
istorised

MINCOM

CMP-100
$° 4”17 7 tracks 6 speeds

E.M.I.

] o AT 2 222 R

)

TD-1
4" 4 tracks 7 speeds
Several other smaller

ecks.
Full details on request.

Prices ofabove are
from £100 to £400.
COMPUTER HARDWARE

i{)CARD READER 80 col. 600 c.p.m.
¥ PRINTER, High speed 1000 lines p.m.
% TAPE READER, High speed 5/8 track
800 ¢.p.m.
Prices on Application

PLEASE ADD V.A.T. TO ABOVE

P. HARRIS
ORGANFORD — DORSET

BH 16 6ER
BOURNEMOUTH-85051
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WILMSLOW

AUDIO
The firm

for

speakers!

Baker Group2538or ISohm.......... £7-75
Baker Group 35,380r I50hm.......... £8-50
Baker Group 50/128ovIS ohm .......... £12-50
Baker Deluxe 12” dfcone.............. £10-75
BakerMajor ...ttt £8-50
Baker MajorModule .................. £10-55
Baker Regent ....... e £7-75
BakerSuperb ........... ... £14-50
Celestion PST8 (for Unilex) ... £2-55
Celestion MFI000 horn ....... £]0-45
CelestionHF1300............. -16
EMII3x8,380r 150hm ..... £2:15
EMI 13x 8, 150d/c 3,8, I5 chm... £2-35
EMI 13 x 8, t/tw. 450, 3,8, 15 ohm. £3-60
EMI i3 x8type3508or 15 ohm... .. £82§
FanePop 100 watt 18” ........... .. £22-50
Fane Pop 60 watt 157 ......... ... £13-00
Fane Pop 50 wate 127 ......... .... £11-00
Fane Pop25/212°............. ... £640
FanePop I5wate 127 ......... ... £4-40
Fane Crescendo 18 ........... .... £47-50
Fane Crescendo 15 ......... .. £36-00
Fane Crescendo [2A or 128 .. £29-00
Fane Crescendo 12BL ............ .... £30-00
Fane 807T 8" roll surr.8or I50hm ...... £3-85
Elac 59RM 109 15 chm, 59RMI14 8 ohm .. £2:65
Elac 64" d/c roll surr.80hm............ £3-35
Elac 4” tweeter TW4 ........... .. £1-21
Goodmans 8P 8 or I5ohm ..... .. £4-49
Goodmans |OP 8 or 15 ohm ... .. £470
Goodmans I2P 8 or |5 ohm ... .. £11-65
Goodmans I5P8or I150hm ..... .. £18-00
Goodmans I8P 8 or |5 ohm ..... .. £13-00
Goodmans 12PD 8 or 15 0hm ..... .. £15:25
Goodmans 12PG 8 or I50hm ..... .. £14-50
Goodmans Audiomax 12AX ....... .. £39-65
Goodmans Audio 100 5 £9-50
Goodmans Axent 100 £6-60
Goodmans Axiom 401 .. £15-10
Goodmans Twinaxiom8 ......... .. £679
Goodmans Twinaxiom 10 ......... .. £7-61
KefT27 ... .. £475
KefTI5 ..o iiiiiiiiiinnnnens .. £5-7%
KefBEIO .......coovvviininnnnnn .. £675
KefB200 ..........covvvvninunnnn .. £7'50
KefBI39 .........ccvvinvinnnnnn .. £11-75
KefDNB ...........coovnninnn. .. £1-92
Kef DNI2.....oooovniiiniiiane, .. £412
KefDNI3 .......ovviiniinnns .. £2-7%
Richard Allan CG8T 8° d/c Bohm ...... £6-35
Wharfedale Super IORS/DD .......... £9-80
Wharfedale Linton 11 kit (pair) ........ £19-25
Wharfedale Glendale (pair) ............ £34-50
Wharfedale Dovedale (pair) ............ £52-00
Richard Allan Twinkiteach ............ £8-25
Richard Allan TripleBeach ............ £13-00
Richard Allan Triple each ............ £18-00
Richard Allan Super Triple each ........ £21-50

Goodmans DIN 20 each...........
Fane Model 1 each ...............
Helme XLK25 (pair) .............
Helme XLK50 (pair) .............
Kefkit il each ............ovtn
Kefkit il each .............
STC 4001G Super Tweeter

PRICES INCLUDE VAT
Cabinets, for HiFl and PA., wadding, vynair etc.

Send for free booklet—*'Choosing a Speaker”

FREE with orders over £7—HiF1 Loudspeaker
enclosures book

All units guaranteed new and perfect.
Prompt despatch

Carriage and insurance: Speakers 35p each,
Kits 75p each (£1-50 pair) Tweeters and crossovers
20p each.

Telephone Wilmslow 29599

(Discount HiFijradio sales at 10 Swan Street

WILMSLOW AUDIO,
Dept WW,

Swan Works, Bank Square, Wilmslow,
Cheshire SK9 1HF.

J. LINSLEY HOOD
LOW DISTORTION AMPLIFIERS
IN KIT FORM

1. 10 Watt Class A £5-25
2. 20 Watt Class B £20 (Incl. P.SU)
3. 20-75 Watt Direct coupled £11-80

Also ‘Texan’ Amplifier Kits in pack form,
Bailey, Texas, Toshiba and Sanken
Systems. Send large SAE for detailed

lists.
TELERADIO HI FI

325 Fore St., London N9 OPE
01-807 3719 (Closed Thursdays)

CRAMPIAN REPRODUCERS LIMITED
Hamworth Trading Estate Feltham, Middlesex
Tetephone: 01894 941,

SPECIAL NOTICE
TO ALL MANUFACTURERS
in the
ELECTRONIC, RADIO, TELEVISION
and ALLIED TRADES.
Please note that we will purchase any
redundant and surplus stocks which you
may have available after stocktaking, or
wishing to make space for more important
items. We are particularly interested in large
quantities of components, raw materials, etc.

BROADFIELD & MAYCO
DISPOSALS LTD.

21 Lodge lame. N. Finchley,
London. N12 8JG.
Telephone :
01-445 2713

01-445 0749 01-958 7624

QUARTZ CRYSTAL
UNITS from

©® 185608 MHZ
@ FAST DELIVERY
® HIGH STABIUTY
® TO DEF 5271-A

WRITE FOR
LEAFLET AT-1
McKNIGHT
CRYSTAL Co.
HARDLEY INDUSTRIAL
ESTATE. HYTHE.

TEL. HYTHE 8961 SOUTHAMPTON S04 62ZY.
STD CODE 042 14

WW-—119 FOR FURTHER DETAILS

TAPE RECORDERS FOR
RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO
single and multichannel
SIMMONDS ROAD, WINCHEAP

CANTERBURY, KENT
0227-68597

Wireless World, Mzy 1974

R

HENGSTLER

Manufacturers of counters and counting systems

HENGSTLER GB LIMITED
MNAZEING ¥ oAD
BROX * .

WW-—120 FOR FURTHER DETAILS
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PEAK PROGRAM METERS TO BS4297

also 200K Hz version for high speed copying.

Drive circyit. 35 x 80mm. tor 1mA L.H. zero meter to BBC
ED1477. Gold B-way edge con supplied.

4 off 10 off 50 off
Complete kit £10.00 CS.OO es 50
Built and aligned £14.00 £‘I3 30 £11.90
ERNEST TURNER PPM meters. scalings 1/7 OR 22/+4 Type
642, 71 x 56mm £9.90; 643. 102 x 79mm £11.77
Twin movement. scale 86 x 54mm £31.00

PUBLIC ADDRESS : SOUND REINFORCEMENT

In any public-address system where the microphones and
loudspeakers are in the same vicinity acoustic feedback (howi-
round) occurs if the amplification exceeds a critical value. By
sh-hmg the audn) spectrum fed to the speakers by a few Hertz
the g at room

destroyed and an increase in gain of 6-8dB is passmle before
the onset of feedback. The SIgz shift used 1s imperceptible on
both speech and music.

SHIFTERS IN BOXES with overload LED. shift/bypass switch.
BS4491 mains connector and housed in strong diecast boxes
finished in attractive durabie blue acrylic. Jack or XLR audio con-
nectors.

THELINEAR AND INTERFACE
CIRCUITS DATA BOOK FOR
DESIGN ENGINEERS

by Texas Instruments Ltd.

PRICE £2-25
TELEPRINTER HANDBOOK
by RSGB Price £€5:25
LOGICAL DESIGN OF SWITCHING
CIRCUITS by D. Lewin Price £€5-00
ADVANCED INDUSTRIAL ELEC-
TRONICS by N. Morris Price £3-55
INTEGRATED ELECTRONICS
by Millman Price £4-20

TESTEQUIPMENT FOR THE RADIO
AMATEUR by H. L. Gibsén Price £2-00
THE MAZDA BOOK OF PAL
RECEIVER SERVICING by D. J. Seal
Price £4 00
BASIC THEORY & APPLICATION
OF TRANSISTORS by Dover Publica-
tions Inc. Price £1-10
IMPROVING YOUR HI-FI
by J. Earl Price £3-20
WORLD RADIO & TY HANDBOOK
1974 by J. M. Frost Price €3-20

SEMICONDUCTOR MEMORY

al2i

EX-COMPUTER
STABILISED POWER SUPPLIES

RECOMDITIONED, TESTED AND
GUARANTEED
Ripple <10mV. Over-voltage protection
on all except 24v. 7A. unit. 120-130v. 50 ¢/s
input. Stepdown transformer to suit about

.

Post & Packing £1-50

5-8v. 8A. £12 24v. TA. £14
5-8v. 12A. £14 30v. 7A. £14
5-8v. 16A. £16

PAPST FANS 44 x 44 x 2In. 100 cfm.
£3-50 (30p).

PAPST FANS 6in. dia. x 2&in. deep
Type 7576 £5-00 (30p).

WOODS FANS 6in. Plastic rotor £6-00
(36p).

ELECTROLYTICS

4000 70v., 3,6001 40v., 10,000 50v.,

41 % 2in. dia. 55p (14p)

10,000u 35v., 5,000 35v., 40p (12p)

2,000 30v., 1,000u 16v., wire ends 15p (6p)
4,000p 100v., 44 X 24 §5p (22p)

EX-COMPUTER PC PANELS 2 x 4In,,
min. 35 transistors with data 50p (12p). 25
boards for £1 (30p).

PANELS WITH 4 POWER TRANSIS-
TORS SIM OC28 50p (10p).

Mmms e dge S LT 5 (LI S s Mo oo o oo for
if nce m or m o ol b . L k Pri £9-50 xe esiStors ......cc00000 P P
Pkt fsese o800 0 y 5. buecke rice 250 Mixed Capacitors ............ 60p (9ip)
200 Si Planar Diodes ............ 50p (7p)
33‘.'352 E:tn fn‘f,'lfé’,é Rt[:)zs'l F&R m}:‘;ﬁn amdl;ESlGNER LA SR (RIS (e el 37y Microswitches.............. 8 for 50p (9p)
Board built and aligned B.00 mains transformer APPROVED Min. Glass Neons ...... . 8 for 50p (gp)
10-way Terminal Blocks ... 10 for 55p (15p)
SURREY ELECTRONICS THE MODERN BOOK CO. Postage and package shown in brackets
The Forge, Lucks Green, Cranleigh, SPECIALISTS IN SCIENTIFIC R RS TR CRICEAL
Surrey GUG 7BG. (STD 04866) 5997 & TECHNICAL BOOKS KEYTRONICS
CASH WITH ORDER. less 5% UK post free. add VAT 19-21 PRAED STREET, Mail Order only.
LONDON, W2 INP 44 EARLS COURT ROAD, LONDON, W.8
3330 Phone 723 4185 01-478 8499

Closed Sat. I p.m.

TRANSFORMER LAMINATIONS enor-

mous range in Radiometal, Mumetal and
H.C.R., also “C" & “’E’’ cores. Case and
Frame assemblies.

MULTICORE CABLE IN STOCK
TELEPHONE CABLE. Plastic ccvered grey 4-core coloured CONNECTING WIRES

cno‘ﬁoegn?’sr&n’;u UNITS. Brand new. Antl-warp. ‘Compact Large quantities ot miniature potentiometers BHAND NEw Hlll sp[c DEVICES
200" stores 200 records. ‘Compact 100" stores 100 records. A N .

Prices and leaflets avallahle on request, s.a.e. (t"m pOtS) 20 ohm to 25K. Various makes.
ELECTRICIT!

SLOT METERS (5p In slot) for A.C. maina. Pixed Wholesale and Export only. U.K. CUSTOMERS ADD 0% VAT TO TOTAL
tariff to your requirements. Sultable for hotels, ‘ete. 200/250v.

15 A. £7-42. 20 A. £8 25. P.P. 75p. Other ampernges available. MICROCIRCUITS : 709 31p: 710 41p; 723 S8p: 141 (14 £in)
Reconditioned as new. 2 years guarantee. j Bl ack $ip: 148 41p; SNTROI30T £1'78. TRANSISTORS: 2N
MODERN DESK PHONES, red, green, blue or topaz, 2 tone grey ] 55 50p; AC126/7/8 18p: AF“‘ISISI'I 180p; BC|01A
or black, with internal bell and handset with 0-1 dial £5-50. |Ip. BC107B 16p; BC103B 15p; BC109 14p; BC1098 15p;
:—:AY r&ﬁs—lnummu bommhnn dml mnomggyluov:me;' OFFICE : 44 GREEN LANE, HENDON, NW4 2AH BO109C 18p: BEVS0/51/52 22p1 DCAAASITOTI 14p; OCT2/8]
CcAse junction X

guarnteed, Price £5-85, Wirlog disgram on request, scnd s.a.c. Tel: 01-203 1855.  01-203 3033 Eop CELTETN CrafT Bl T
10-WAY mus-numn INTER-COM rnu.'rsom in Bake- . LESWIN ROAD, N.16 1 AMP RECTIFIERS: 50V 43p; 100V 5p; 200V 5p; 400V 6p;
e T W ot zeo 2260 B g1, 00010 i 1 I SOCIS  SoLBER:
G teed. £6- unit. Wiring- onnqnut., . K : P per pin. p. arbon Fllm

m 5 per Tel: 01-249 2260 Resistors: 10 of one value per 7p. PANEL MOUNTING LED
BO-WAY n.us-smon nmool TELEPHONES in Bake- with data 22p.

th

%%n;m‘ W(Hn‘dhgnm on reqnen send s.a.e. L Pricas at 3rd April. Check our list. Discounts on SEMI-

The “88'' Set. This transcelver, weighs approx. B} Ibs, and

meuuru 34in. x Biin. x 94in. It is & 4 frequency channel set
1-44 mc/s.. Crystal Controlled and operates from a dry battery

B.T.IL.T. 91[1 . v. LLE. Ruben Mallory Type No. 1 and employs

the following 14 valves, 3A4. 1 off; 1L4 6 off; 1T4, 4 off; 185, 1

off; 1A3, 2 oft. £8-50 plus 75p P. & P.

Al prices subject to fluctuation

13 LISLE ST. (:5) LONDON W.C.2

Open all day Saturday

CONDUCTORS of ONE TYPE—10% for 10+; 15% for 28+;

THE ONLY 20% for 100+.
COMPREHENSIVE
RANGE OF RECORD JEF ELECTRONICS (W.W.5)

MA'NTENANCE York House, 12 York lerlAv‘O.zE.:I:lpnonhnll. Warrington,

Mail Order Only. C.W.O. P. & P. 10p per order
EuUlPMENT o minimum, or at cost if more.

IN THE WORLD! LIST FREE

Ssend P.O. 15p (plus 4p Satisfaction or your money back.

postage) for 48 page booklet PROMPT SERVICE
providing all necessary informa-
tion on Record Care.

CECIL E. WATTS UMITED
Darby House
Sunbury-on-Thames. Middx.

%
i
i

FOR SOUND RECORDING AND REPRODUCING EQUIPMENT E P R E s s
i = - We are suppliers to many well-known companies, Prototype Printed Circuits
Private enguiries, send 5p in stamps for brochure studios and broadcasting authorities and were estab- Fastest in London Area
lished in 1941. Early deliveries. Competitive prices. Also medium production runs. call-offs. etc.
THE uuA HTI EHYSTAL cu LTD Large or small quantities. Let us quote. Electronic & Mechanical
- . Transf E. AA;‘SO'_WTER L':dnb i " Suh-Amnw Co.; Ltd,
Q.C.C. WORKS. WELLINGTON CRESCENT ransformer Manufacturers and Designers ightield H ast Kingsd
o g 7 Dedham Place, Fore Street, lpswich IP4 UP Nr. Sevencaks, Kent.
NEW MALDEN, SURREY. 01-942-0334 8 2998 Telephone 0473 53794 Tol: West Kingsdown 2344




> L B

al22 Wireless World, May 1974
NEW—LOW PRICED 12" DISPLAY UNITS
12" DISPLAY UNIT 12” DISPLAY UNIT WITH VERY BASIC
COMPLETE WITH X+Y 12” DISPLAY UNIT
.
AMPLIFIERS AND SHIFT BUILT-IN WOBBULATOR INPUT TERMINALS
CONTROLS. BLANK SECTION (USING OUR WIDE
FOR HOUSING YOUR OWN | & ANGE WOBBULATOR) DIRECTLY LINKED TO
CIRCUITRY. ' SCAN COILS.
ALL UNITS COMPLETELY CASED; TRANSISTORISED EHT, STANDARD
7-9 ARTHUR ROAD, READING, BERKS. (rear Tech. College). Tel. Reading 582605
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Compare the new
Bradley 200 with any
100 MHz oscilloscope

and see which is better value

Y AMPLIFIERS BRADLEY 200 BRANDX

Bandwidth 100MHz 100MHz
Plug-in facilities YES
Sensitivity 5mV/cm—
10V/em
(Cascaded (Cascaded
500uV/cm TmV/em
calibrated with  approximate,
4% accuracy.) uncalibrated.)
Y Accuracy +2% +3% =
Inversion facility Y14Y2 Y2only
Phase difference 1°DCto50kHz  3°DCto 50kHz
(X/Y plotting)

TIMEBASES

Timebase accuracy +3% +2%

Input impedance 1MQinto 18pF  1Mt2into 20pF

Main and delaying YES YES

timebases

Mixed sweep YES YES

Timebase ranges 5ns/cm-— 5ns/cm-—
1.0s/cm 0.5s/cm

Mixed trigger facilities YES, YES, but not
independentof  independent of
shift controis shift controls

Variable hold- off YES YES

External trigger level +10V with + 20V with G 8. E B RA D LEY L| M |TE D’

controlrange automatic manual

attenuator attenuator Electral House, Neasden Lane,
Automatic trigger Preset level Manual level London NW1 O 1 RR

adjustment adjustment

GENERAL Telephone: 01-450 7811

CRT writing ability Test this yourself by viewing fast TeleX 0 25583
Secondary Emission rise time pulses of low p.r.f.
Interference A Lucas Company
Calibrator — Voltage 0.3mV, 30mv 0.3V (£1%)
and 3V
(£0.5%)
Time TkHz (£1%) Approx. TkHz
Current 15mA (+£1%) 30mA (2%)
Probes £21 each Standard
(200MHzBW) (100MHz BW)
Price £595 £795

BRADLEY
. electronics |
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Multicore Solder preforms,
a little something
for automatic processes.

Multicore Preforms.

Multicore precision made solder
preforms come in virtually any shape
or size.Rings.washers. discs, pellets,
and lengths of solder tape —in mos!
soft solder allovs. Designed, with or
without flux cores, to make the most
of asutomalic soldering processes.a
solder preforin is simple and accurate
to use.It's just positioned between
the parts to be soldered and the
temperature of the metal surfaces
raised to about 50°C above the
melting temperature of the solder.
The solder preform does the rest.
Heating techniques can include gas
flame. hot plate.oven convevor,
induction coils. resistance/electrode
soldering. hot gas and infra-red.

Multicore Solder Preforms just get
on withthe job. Automatically.

Ll

Our Solder Creams,
something else again...

New Multicore Solder Creams are
designed for electronics assembly
where quality is vital. Like manufac-
turing diodes. for instance, or making
a tuner chassis. or soldering thick-
film circuits.

A finely graded solder alloy
powder in a thixotropic organic
vehicle.It's olten quicker.cheaper.
easier and more reliable than other
soldering techniques. It's different.
it doesn't spit or need stirring. It can
be applied by syringe,automatic
dispenser or screen printing — giving
instant soldering with good spread,
strong joints with low contact angles.
It can act as a temporary adhesive
during assembly and the clear colour
flux residue — without solder globules

simplifies inspection.

There are three types of Multicore
Solder Cream —one of them may be
just what vou've been looking for.
Approved USA Federal Specification QQ~S-571E
XA 27430

XN127328

Multicore NN 27298

Product Ref.

Allov Camposition 62/36/2 Sn/Ph/Ag G0/405n/1’h 96/4 Sn/Ag

Melting Point
or Liquidus "C 174 188

I~
[

Recommended Flow
Temperature °C 234 230 280
General purpose
jainls requiring
high quality solder
creain

Higher temperature
resistant joints.

Lead free. Higher joint
strength than Sn/Ph

Low Melling Point
Soldering ol silver
and gold-plated
surlaces

Typical Application

ORI g T
60/a Bl
CONTYE TS -5

BRa0F g Pk
K5 ricat
R T

For full information on these or any other Multicore products, please write on vour company's letterhead direct to:
Multicore Solders Limited. Maylands Avenue,Hemel I lempstead. Hertfordshire FHIP2 7ED.
Tel: Tlemel Hempstead 3636. Telex: 82363,




