


% 3 pole 7.5 amp
* 5 miilion ops. min.

* 12/4 each per 1000
Single pole 9’7 each
per 1000

*MM Contactor

% 2pole15 amps
% 5 million operations minimum

* 1718 cach per 1000

* 4 pole, 1 amp

% 100 million
operations

! each
13 " per1000
SOLDER TERMS

MHP Plug-in relay

2 pole 8'- each per 1000

% S1ap action microswitch relay
% 7.5 amp. 1 million operations
Aiso available in plug-in

versicn

* 715 sach per 1000

*MKP Plug-in relay

s

2 pole 5 amp

5 million ops. min.

14/8 each per 1000

P.O. 3000 RELAY

Manufactured to full
G.P.0O. specification,
also to

Industrial Standards

Contacts up to 30 amp

P33
PLUG-IN RELAY

% Plug-in version
to BPO 3000 relay,
made to measure
for Industrial
Applications

Contact ratings up
to 10A/750V
Positive-lock
retaining clip

30 million
operations minimum

P.O. 600 RELAY

*MK103

minimum

* 5’11 each per 1

Compact version of
BPO 3000 relay

Contacts up to 10A
Sensitivities
down 10 30mwW

Up 10 18 contact
springs

% Single pole 3 amp
% 1 million operations

000

COMPONENT BOARD

% Plug-in component
board unit for low
cost, easy
chassis fabrication

* 15" each per 500
FROM STOCK

MK403P NVEW Plug-in relay

4 pole 3 amp
5 million
operations minimum

29" each per 1000
SOLDER TERMS

CONTACTOR
K700 RELAY

High-current/high-
voltage 3000-type
relay

Contact up to
30A240V a.c.

Sensitivities down
to 45mw

PTFE armature
bar/lifting rods

KEYSWITCH RELAYS LIMITED

120/132 Cricklewood Lane - London - NW2 .

Telex: 262754
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You don't have
to smuggle an
Avometer out of
the IEA when you
might wina
brand-new one
legally

g

"

if
your entry in the big Win-An-Avometer Contest convinces //

the judges (not shown in the photograph above) that you've got the

most unusual Avometer application in Britain. The way to convince them is
(1) send them a half-plate glossy photograph clearly showing the
Avometer and what it's doing and (2) complete the following assertion in
12 additional words or fewer : | like Avometers because

To be eligible, the photograph must be suitable for publication in this
journal, and your complete entry must be received no later than

30th April 1968 as usual, the judges’ decision will be final.

Anybody who doesn’t already have an Avometer may now buy one
and discover its versatility for himself (or herself). There is practically
nothing—amps-volts-ohmswise—that an Avometer can’t do, and
practically nowhere—from the equator to the poles—that an Avometer can’t
do it. Get yourself one, and find out. You might just get another one free !

Send your Win-An-Avometer entries (no
limit on numbers) to Avo Ltd (Dept 710), Avocet
House, Dover, Kent; the winner will be announced | [ | _
on Stand G.35 at the IEA, Olympia and will be - J
notified by post about 15th May 1968. |V THORN

AVQ MEANS BASIC MEASUREMENTS ALL OVER THE WORLD

WW-—005 FOR FURTHER DETAILS
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...OR A THOUSAND

To your specification....with quick delivery

mes)lurneer RELIABILITY

Whether your need is for a single instrument or
a thousand (or even more) the Ernest Turner
organisation is geared to give the same renowned
service. From a very wide choice of movements
and case styles we can provide precisely the
instrument for your application, including the
manufacture of special dials and provision of
built-in or external units to permit indication of
any electrical quantity.

We invite your specific enquiry for any number
of instruments from one upward, and we should
be pleased to send you a copy of our general
catalogue 86/25 on request.

ERNEST TURNER ELECTRICAL INSTRUMENTS LTD.

HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND. Tel: High Wycombe 30931

WW—006 FOR FURTHER DETAILS
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To catch a thief...
use EEV vidicons in CCTV

Closed circuit television is proving very sleuthful in keeping an eye on
things. But when it comes to watching Rembrandts and Goyas it has to
be reliable. This is where EEV high sensitivity vidicons should be used
These tubes can give up to 8000 hours viewing without dropping off in per-
formance. They also provide unusually high resolution, high sensitivity and
short lag. EEV vidicons are available with two different values of heater s
current, 6.3V/600mA and 6.3V 85mA, and with either separate mesh or integ-

ral mesh construction. For further information and the name and address of

your nearest stockist write to: L

ENGLISH ELECTRIC VALVE COMPANY LIMITED cHeLMSFORD, ESSEX. TELEPHONE: 61777

AP295
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See all these models, and many more...
in the latest free HEATHKIT Catalogue

LOW-COST TRANSISTOR STEREO AMPLIFIER, TS-23

Incorporates all the essential features ‘or gzood
quality sound reproduction from record, radio and
other sources ® 16 transistor, 4 diode circuit
® Good f{requency response ® 3 watts r.m.s.
{15 ohms) each channel ® 6 po.ition sclector
switch easily handles your record, radio or tape
inputs—stereo or mono @ Separate controls pro-
vide bass boost, treble cut. amplifier balance and
volume @ Printed circuit board construction ® Compact, slimline styling ® Measures
3}in. high x 13in. wide x 8in. deep ® Beautiful walnut vencered cabinet {(optional
extra) @ Attractive Perspex front panel.

KIT £17.15.0 (less cabinet)

Walnut vencered cabinet £€2/5/- extra.

KIT £18.19.0 (with cabinet)

Ready to-use price on request

LATEST 12--12 W. TRANSISTOR STEREO AMPLIFIER,

Mode! TSA-I2

Luxury performance at lowest cost. Full range
power over wide frequency range. ® |7 transis-
tors, 6 diode circuit @ - | dB., 16 to 50,000 ¢/s at
12 watts per channel into 8 ohms. @ Output suit-
able for B or |5 ohm loudspeakers. ® 3 stereo
inputs for Grams., Radio and Aux. @ Modern low
silhouette styling ® Actractive aluminium, golden
anodised front panel @ Handsome assembled and
finished walnut veneered cabinet available. ® Matches Heathkit models TFM-| and
AFM-2 transistor tuners.

KIT £30.10.0 (less cabinet)

Ready to use price on request.
Beautiful Walnut cabinet £2.5.0 extra.

TRANSISTOR AM-FM STEREO TUNER, AFM-2

e I8 Transistor, 7 diode circuit ® AM-LW/MW, FM
Stereo and FM Mono tuning e Automatic stereo
indicator light @ Stereo phase control for maximum
separation, minimum distortion ® Automatic fre-
quency contrul for positive " lock-in *' tuning ® Auto-
matic gain vontrol for even, steady volume ® Pre-
assembled and aligned “front end’” FM unit @
Separate Al) and FM printed circuit boards @ Self-
powered @ Low-silhouette styling——.hatches AA-22U amplifier ® Handsome
fully finished walnut veneered cabinut, available as optional extra. Comprising
AFM-2T RF Tuning Heart kit £7/17/6 incl. P.T., AFM-2A IF Amplifier and power
supply kit £24/9/6.

TOTAL PRICE KIT £32.7.0 incl. P.T.

Optional extra: Walnut veneercd cabinet £2/5/- extra

TRANSISTOR FM STEREO TUNER, TFM-IS
(Mono version TFM-IM available)
® 14 eransistor, 5 diode circuit for cool instant
operation @ Mono TFM-IM and Stereo TFM-IS models
available ® Automatic frequency control @ Sterco
phase control to maximise stereo separation, minimise
distortion @ 4-stage IF -ection ensures high sensitivity
and selectivity > Filtered outputs for direct ™ beat- .
free " stereo recording ® Automatic stereo indicator
light ® Prealigned, preassembled " front-end ' tuner
and one circuit board for fast, simple assembly. Cabinet £2/5/- extra. Comprising®
TFM-TI RF Tuning Heart Kit, £€5/16/=incl. P.T., TFMA-IM (Mono) IF Amplifier, Power
supply £15/3/-. Kit or TFMA-IS (Stereo) IF Amplifier, Power supply £19/2/- Kit.
TOTAL PRICE KIT (Stereo) £20.19.0 incl. P.T,
TOTAL PRICE KIT (Mono) £24.18.0 incl. P.T.
Optional extra: Walnut veneered cabinet £2/5/- extra.

VLIV i

IR

BERKELEY SLIM-LINE SPEAKER SYSTEM

® Specially designed to obtain optimum performance from
the slim elegant cabinet ® Beautiful walnut veneered, fully
finished cabinet ® Makes attractive addition to any room @
Stood on end uses only 17in. x 7iin. of floor space ® Two spec-
ially designed loudspeakers give adequate power handling for
most applications @ 12in. low resonance unit and 4in. Mid/High
frequency unit. covers 30-17,000 c/s. ® Build it in an evening
® Professional attractive styling @ Use one for mono and a pair
for stereo @ OQutstanding performance at a low price ® Shelfl
or floor standing @ Use vertical or horizontal @ Designed to
harmonize with modern or traditional decor.

KIT £19.10.0 Ready-to-Use £24.0.0

LOW-COST SPEAKER SYSTEM SSU-I (not illustrated)

oBuild it yourself in an evening ®All wooden parts accurately pre-cut, drilled
and sanded ®Wide frequency response @Two specially designed loudspeakers
®Hi-Fi on a budget @ Glue, sandpaper, etc. are included in kit @Use one for mono,
two for sterep @ Finish it to match your own furnishing @16 page instruction
manual @7in. or I5in. legs optional extra, 14/6 @ Use vertical or horizontal.

KIT £11.17.6 (less legs)

Ready to-use price on request

Send for the Latest

]

4

!
FREE CATALOGUE |
Now with more Kits more colour. Fully
describes these models along with over 150 l
models for Stereo/Hi-Fi, test and laboratory
instruments, amateur radio gear, intercom, I
radio educational kits. Includes heipful in-
formation on Hi-Fi in your home and planning I

your Hi-Fi system. Mail coupon or write
Daystrom Ltd., Dept. WW3 Gloucester.

VISIT THE HEATHKIT CENTRES

233 TOTTENHAM COURT ROAD, LONDON, W.|
Open Mon.-Fri. 9 2.m.-5.30 p.m. Sat. 9 a.m.-l p.m.
17-18 ST. MARTINS HOUSE, BULL RING, BIRMINGHAM
Open Tues.-Sat. 9 a.m.-6 p.m. inclusive.
BRISTOL ROAD, GLOUCESTER. Mon.-Fri. 9.0-5.30 p.m. |

All models must perform to published specification when assembled in accordance
with the instruction manual. ALL MODELS COVERED BY MONEY BACK GUARANTEE.

® 4 bands—3 short wave bands cover | Mc/s

to 30 Mc/s, plus 550 kefs to 1,620 kefs AM .
broadcast band @ Built-in Sin. permanent

magnet speaker for a big, bold sound e Illumi-

nated 7in. slide-rule dial with extra logging

scale ® Easy to read lighted bandspread tuning 5

dial for precise station sclection @ Relative Do o0 5 5)
tuning @ 4-valve superhet circuit plus two -
silicon diode rectifiers ® Variable BFO control for code and SSB transmissions
® Built-in external antenna connections @ Built-in AM rod antenna e Fase,
simple circuit board construction assures stabillt; ® Handsome * low-boy ' styling
—charcoal grey cabinet. black front panel, and green and white band markings
® Headphone jack for private {1stening. Power requirements: |15, 230 v. 50-60 ¢/s
A.C. 30 watts. Dimensions: 134in. wide x 6in. high x 9in. deep.

LOW-COST SHORTWAVE RECEIVER, GR-64E
signal strength indicator aids pin-point station
KIT £22.8.0 Ready-to-Use £27.8.0

GENERAL COVERAGE RECEIVER, GC-1U (not illustrated)

® Powerful 10 transistor, 5 diode circuit @ Tunes 580 to 1,550 ke/s and 1.69 to 30
Mc/s in five bands eBandspread on all banas eFixed-aligned cermatic IF trans-
filters for best selectivity @ Pre-assembled and aligned “front-end” for fast, easy
assembly @ Built-in 6in. 4in. speaker @ Tuning meter for pin-point tuning
® Completely self-contained for portability.

KIT £37.17.6 Ready-to-Use £45.17.6

HEATHKIT

All mail orders and correspondence

To: DAYSTROM LTD., Dept. WW.4, Gloucester. Tel.: 29451

Enclosed is £ .post paid U.K. only

Please send model(s).

Please send me FREE Heathkit Catalogue.

ADDRESS, gt Sabiare ps 6 ad 504 bmb bmsf v o gasvd@ais b fio b dbn

CITY. ..
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INSTRUMENTS - HI-FI

Sin. GENERAL-PURPOSE OSCILLO-
SCOPE, 10-12V

® 'Y " sensitivity IO mV. r.m.s per ¢cm. at | ke/s. @ Band-
width 3 ¢/s-4.5 Mc/s. @ Frequency compensated input
attenuator X1, X10, X100. T/B, 10 ¢/s-500 k¢fs. in 5 steps.
® Two extra switch selected pre-set sweep frequencies in
T/B range. ® T/B output approx. |0 v. peak to peak. ® Built-
in IV calibrator @ Facility tor * Z "’ axis modulation @ Efec-
tronically stabilised power supply ® Power req. 200-250 v.
| A.C., 40-60 ¢/s., 80 watts ® Fused ® Fron® panel, silver and
charcoal grey @ Cabinet, charcoal grey, size 8§ x 14 x 17in.
dcep. Net weight 23lb. 56-page construction and operation
manual.

Kit £35.17.6. Ready-to-use £45.15.0
Attenuator and demodulator probes available as optional extras.

6in. VALVE VOLTMETER, IM-13U

® Modern styling ® Extra features ® The ideal
VVM for the Electronic Engincer ® 6in. Ernest
Turner 200uA. meter with multi-coloured scales
® Unique gimbal bracket allows bench, shelf or
wall mounting @ Mecasures A.C. (r.m.s.), D.C. volts
0-1.5, 5, 15, 50, 150, 500, 1,500 e Resistance
range 0.0 to 1,000MS) with inc, battery ® Vernier
action zero and ohms adjustment @ Roller-tinned
printed circuit ® High input resiscance (11MS2) ® Comprehensive assembly and
operation manual @ Size 5X 12 X 43in. Complete with test prod and leads.

Kit £18.18.0. Ready-to-use £26.18.0
4iin. Valve Voltmeter-V-7A (not illustrated). Kit £13.18.6.
Ready-to-use £19.18.6

[t

it

1111

E)

NEW ! PORTABLE STEREO
TAPE RECORDER, STR-I

@ } track stereo or mono record and play-
back at 74, 3} and 1} i.p.s. @ I8 transistor
clrcuit @ Record level indicator @ Digital
counter with zero reset @ Stereo mic and
aux. inputs. @ Speaker/headphone outputs.
@ Built-in audic amplifier glves 4 watts rms
output per channel. @ Two high efficiency
8in. X Sin. speakers.

Versatile Recording facilities. So-casy-to-
ulld. Outstanding performance for price.

Kit £45.18.0.

THE CAR RADIO TO COMPLETE YOUR MOTORING
PLEASURE CR-I

Complete your motoring pleasure with this
small, compact, high output unic. Superb
long and medium wave entertainment
L whenever you drive. For |2v. positive or 12v
~ p— negative car earth systems.

® 8 latest semi-conductors (6 transistors, 2 diode circuit) ® Powerful output
(4 watts) will drive two speakers. ® Styled to harmonise with most car colour
schemes ® Supplied in two units, pre-assembled and aligned RF unit kie. €1.13.6
inc. P.T. IF/AF amplifier kic €£11.3.6.

Total price kit (excl.LS)....£12.17.0 inc. P.T.

L/speakers and accessories available as extras. Loudspeaker £1.4.5 extra.

Bt mmtr ot mmt e By

Heathkit World-Leader in

- RADIO . Electronic kits

The construction manual provided with the kit ensures successful assembly

3in. PORTABLE GENERAL-PURPOSE o
SERVICE OSCILLOSCOPE, OS-2 o] PSS

® Modern styling. lightweight and compact size, make
this the ideal 'scope for service man, laboratory tech-
nician, amateur radio enthusiast or hobbyist e " Y°
bandwidth 2 ¢/s-3 Mc/s+-3 dB. @ Sensitivity 100 mV:
c<m @ Push-pult vertical and horizontal ymplifiers @ Wide
range time-base generator 20 ¢/s-200 ke/s in four ranges.
® Automatic lock-in synchronisation ® Mu-metal c.r.t
shicld @ Printed circuit board construction ® Power req.
200-250 v. 50-60 c/s A.C. 40 watts @ Fused ® Front panel
silver and charcoal grey. Size Sin. w.x7}in. h.x12in,
decp. Weight: 9%lb.

Kit £23.18.0. Ready-to-use £31.18.0

GENERAL-PURPOSE SERVICE
RF SIGNAL GENERATOR, RF-1U

® Ideal for the alignment and trouble shooting
of RF, IF and audio circuits ® Large easy-to-read
dial ® Pre-aligned coil and bandswitch assembly
RF output of at least millivoles @ 100 ke/s-100
Mc/s. fundamentals up to 200 Mc/s harmonics
® 400 cycle audio signal with 4 v. output e
Dimensions 94in. wide X 64in. high X 5in, deep.

Kit £13.18.0. Ready-to-use £20.8.0
AUDIO SIGNAL GENERATOR, AG-9U (not illustrated)
Kit £23.15.0. Ready-to-use £31.15.0

See these and other Heathkit models in the FREE catalogue

NEW! PORTABLE STEREO RECORD PLAYER, SRP-I

® Compact, economical sterec and mono
record playing for the whole family
® Mains operated ® All * solid state
circuitry. Modern compact styling
® Detachable second loudspeaker glves
optimum sterec effect @ Automatic
playing of 16, 33, 45 and 78 rpm records
® Suitcase portability ® Two 8in. X 5in.
speakers @ Controls: Volume, Balance
and Tone. Dimensions: overall 27in.
wide X |4}in. high X 7}in. deep.

Kit £27.15.0.

“OXFORD"” LUXURY TRANSISTOR PORTABLE, UXR-2

This superb transistor radio is the ideal domestic
or personal portable Medium and Long Wave
receiver @ Solid leather case and handle, in black or
brown @ Easy-to-read tuning scale ® Extra large
loudspeaker. Push button L, MW and tone @ 10
semi-conductors (7 eransistors plus 3 diodes) @
Sockets for personal earphones, tape recorder, car
acrial @ Internal 9-volt battery (not supplied) lasts
for months @ Latest printed circuit techniques ®
Comprehensive, easy-to-follow, fully illustrated
Instruction Manual.

Kit ¢14.18.0 inc. P.T.

@ Prices quoted are Mail Order, and include free delivery in U.K. @ Retail prices slightly higher.

DAYSTROM LTD.-----

DEPT. WW4,, GLOUCESTER, ENGLAND
Member of the Schilumberger Group including the Heath Company

MANUFACTURERS OF THE WORLD-FAMOUS EASY-TO-BUILD ELECTRONIC KITS

v
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DILLINGOEN

a unique sound mixing system...

i lant: 3
@ KQ N GSBERG ?:fzd b?;:;ibaer:g g7?nt:zlé<xi):n1g489b1€.rgag::{v\vlaaypenfabrikken, Kongsberg
—~ VAPEN FABRIKK '(I:’):II.? g)'s':geslsosr:%r,nfglse\;ﬁl:%44?.c\a“blle: Konsern, Oslo
E ice: b 5 ikk,
KONGSBERG WallsF Fiex Siradas 1, WAk Dommany Tk Bone
Tel.: Bonn 27 422, telex: 88 65 05, cable: Korakontor, Bonn
NORWAY
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LEVELL

PORTABLE INSTRUMENTS

R. C. OSCILLATORS
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LEVELL ELECTRONICS LTD., Park Road,High Barnet,Herts. Phone 01-449 5028
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TYPE TG66A TG66B TGI50 TGIS50M TGI50D TGIS50DM
FREQUENCY 0.2 Hz to 1.22 MHz. 1-5 Hz to 150 kHz
ACCURACY 0.02 Hz below 6 Hz
0.3% from 6 Hz to 100 kHz 3% + 0.15 Hz
19, from 100 kHz to 300 kHz
39, above 300 kHz
DISTORTION <0.15%, from 15 Hz to |5 kHz '0.19% at | kHz, <0.3%, from 50 Hz to I5 kHz,
<0.5% at |.5 Hz and 150 kHz 1.5% below 50 Hz and above 15 kHz.
SINE WAVE Source voltage varlable from 30V to | Source voltage variable from 2504V to 2.5V, Output impedance < 250Q
OUTPUT 5V. Output impedance 600Q at ali | above 250mV, 6000 below 250mV. Less than 19, variation of amplitude
settings. throughout frequency range.
SQUARE WAVE None None Variable up to 2.5V peak. Rise
OUTPUT \ time 19 of period + 0.2uS.
OUTPUT Expanded voltage scales and —2dB to 0 tc 2.5V 0 to 2.5V
METER 4dB. Scale length 3.5” None and — 10dB | None and — 10dB
to -+ 10dB to + 10dB
POWER 4 type PP9 batteries, life 400 hours, || 2 type PP9 batteries, life 400 hours, or, A.C. Mains when batteries are
SUPPLY or, A.C. Mains when: replaced by Levell Power Unit.
selected by batteries re-
panel control placed by Power
Unit
SIZE o 77 % 104" x 7" Weight 12 |b. 10” high X 6” wide X 4" deep. Weight 6 1b.
PRICES £150 £120 £32 £42 £35 £45
Mains Power Unit included £15 £7 10 0
+ Leather Case £5 £5 €410 0




OME
GROWN

69 F Tantalum Capacitors are now made in Britain by EMIHUS Microcomponents Limited |
at thelr Glenrothes factory.
What does this mean to you? Plenty!
You are now assured of a regular and rellable source of supply—no import problems.
Then, the EMIHUS 69 F Tantalum Capacitors are smaller and less expensive than similar
capacitors obtainable in Britaln. And these EMIHUS 66 F Capacitors give the lowest leakage {
current of all and are manutactured under the
strictest quality control conditions.
Approval’lo DEF 5134 A-4 is pending.
For full details write or 'phone {o:
E m EMIHUS MICROCOMPONENTS LIMITED
Sales Office:
Heathrow House, Bath Road, Cranford, Hounslow, Middx.
Tel: 01-759-9584/5 9961/2 /Telex: 23613,
L
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WE DO

speed.

Make available the widest
range of valves for com-
mercial and industrial use. Help out rapidly with that
Give a personalised service ‘awkward’’ valve that no-
based on intelligence and body else seems to have
heard of,

Pinnacle

valve independent
THIS IS WHAT

Ensure that we only supply
valves made by the world’s
foremost manufacturers.

Provide valves selected for
your special needs.

IFI’D ONLY TRIED PINNACLE FIRST. ..

Every valve in either widespread or special-
ised use in the fields of Entertainment,
Industry, Education and Research will be
found in our catalogue, together with its
main equivalents, classification, and the
Pinnacle “P’'' number under which it may
be ordered.

Specialise in European or
American types which are
not normally easily obtain-
able.

Rush you a small order, or
quote for a bulk require-
ment—1’s or 1,000’s are all
the same to us.

PINNAGLE ELECTRONICS LIMITED ACHILLES STREET - NEW CROSS * LONDON S.E.14

Telephone : All Departments—01-692 7285 Direct orders — 01-692 7714

Wireless World, April 1968
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A new science project combining the fascination

of optics with electronics . . . the new field of S"B lAsEB '

~OPTOELECTRONICS -
rom PROOPS

Demonstrations of these devices These new devices offer features which can be ex-
operating as ploited in an extremely wide field of applications.
SPEECH LINK Their outstanding modulation and switching capa-

and bilities, coupled with completely solid state circuit

ON/OFF LINK

are being given daily at our only
address,

52 TOTTENHAM COURT ROAD,
LONDON, W.1, lar alarms, batch counters, level detectors, etc.

=—— TYPE MIGA 100 General Purpose Galllum Arsenide Light Source
G A 1 0 0 0 ] A filamentless, Gallium Arsenide infra-red emitter, only 5.54 mm.
5 dia. and 8.1 mm. long. Features a robust cylindrical package
coaxial with the beam, facilitating optical alignment and heat-
sinking.

7 MAX RATINGS
Posts Free Forward current |y max.®* D.C. 400mA. Forward_peak current Iy max.* (pk) 6A
6 Power dissipation® 600mW. Derating factor for Tymy, greater than 25°C....7.5mW/°C.
Reverse voitage Yp max . . . i-0v
EACH *When ted on an alumi heat sink lin. X }in. X }in.
Supplied complete with suitable lenses, full Technical Data and Application
Sheets,in0luding Line of Sight Speech Link.

TYPE MSP3 Solid State Photo Receiving Device f = =

An ultra-sensitive infra-red and visible light detector, this device '_,)' . =
is a complete silicon photo-electric receiver with a peak spectral

response at 9500A. Size only 6.4 mm. dia. and 25.4 mm. long, yet

absolutely complete, the device will generate sufficient power to 85’ EAGH

drive an external relay. Chiefly intended for use in optical links

based on Gallium Arsenide Light Sources, they are equally Post Free
suitable for systems based on visible light. Features a robust
cylindrical package coaxial with the incident light facilitating

optical alignment and heat-sinking.

design and small physical size make them ideally
suited to such purposes as short distance speech and

data links, remote relay controls, safety devices, burg-

MAX RATINGS

Total dissipotion (in free air, Tams 25°C) 100mW. Derating  Factor 2mwW/°C.
Output Current Intensity. . 100mA.  Voltage 25V. Operating Temperature .from
30"t +125°C.

iSnucllas‘l’iiondgcf'r::I:'tes\i;;i':.lt\ ;:l::cl:\leLll’nnks.'s' tull Technical Data and Application Sheets, L a nd these new So | id
’ state devices . ..

== Type 31F2 Micro-miniature = - s
" Infra-Red Detector RCA TRIACS Type) #2382 e
d Intended primarily for phase control of A.C.
2 EACH Ex"emely small phOtO .d'OdeS loads in light dimming, universal and induction
6 of silicon NPN passivated motor control, heater control, etc., these gate

H it controlled full-wave A.C. siticon switches,
planar construction and suit with integral trigger, switch from a blocking

able for Punched Card Readers, state to a conducting state for elther polarity
Counters, Film Sound Track, of applied voltage with positive or negative
etc gate triggering.

Supplied complete with suitable lenses, full Technical Data and Application Sheets, a:ﬁplsl::e::mplete withiihill Dataand Applicas
including Line of Sight Speech Link. ’

Post Free

Post Free

INTEQRATED CIRCUIT RCA—CA 3020 AF
POWER AMPLIFIER & PRE-AMPLIFIER
(or servo-amplifier).

B ROTH E RS The RCA-CA 3020 is an integrated-circuit,
Multistage, Multi-Purpose AF Power Amplifier
on a single monolithic silicon chip, providing a
LI M IT E D stabilized direct-coupled amplifier, performing

pre-amp., phase inverter, driver and power

output functions withlout trarl:forfmers, ar:’d 7
ith e power supply suitable for sound,

58 Tottenham Court Road’ London' W.1. :gmmgrr‘\ica':ions and control systems. 42 = EACH

Telephone . LANgham 0141 (01 '580 0141 ) Supplied complete with full Data and Applica-

Post Fi
tion Sheets. ost Free
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give designers the best of both worlds...

... all the advantages .. . humidity resistant housing

of a metallised of tough, clean epoxy resin
polyethelene terephthalate neatly styled to eliminate any
film capacitor moisture trap between terminations.

HUNTS HUNTS

New 0-047/400 022160
Hunts Type M314 '

gives high standards of reliability
in a new range specifically designed
for printed circuitry.

Hunts Type M314 Standard Capacitance Range

Capacitance . 160V.d.c. T_ZSOV.d.c. 400V.d.c.
Microfarads List Number | List Number | List Number

0.022 f [ TMD 552

0033 i TMD 566

0047 | | TMD 560

0068 | | T™MD 502 |

0.1 TMD 506

0.156 | TMD 452 | |

0.22 | TMD 456
0.9 | T™mPs40*

F—c—

18 | | T™asar+ |
Temperature-55° to +100°C * These units are approved to Post Office Specification D2283
Humidity Classification Dimensions mm
21 days (H5 DEF 5011) = T C

5 15

3175 | 2223 7.94 276
31.75 ‘ RIS 10.72 275

Please use the Reader Enquiry Service to obtain full technical information or contact us direct

RECISTERTD A. H. HUNT (CapaCitorS) I.td

- H l.l 'FS - Wandsworth, London SW18, Telephone VANdyke 6454, Telex 25640

CAPALITORS Factories also in Surrey and North Wales

A member of the ERIE GROUP of COMPANIES

WW—015 FOR FURTHER DETAILS
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he same safeguards in manufacture and control that have won government contracts for

TEONEX in over forty different countries apply equally to ensure top quality for private users too
When you require valves to comply with E.V.S. or M.I.L. standards — choose TEONEX

The TEONEX range (for use outside the U.K. only) incorporates the entire series of British-

produced valves or their Continental equivalents, including a wide range of colour T.V. valves.
Price list and technicai specifications may be obtained from

Export Enquiries Only Please! TEDNEXR LIMITED

TEONEX 2a, Westbourne Grove Mews,

London, W.11

England
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VALUABLE NEW HANDBOOK

FREE wes

Have you had your copy of “Engineering Opportunities”?

The new edition of * ENGINEERING OPPOR-
TUNITIES ” is now available—without charge—to
all who are anxious for a worthwhile post in Engineer-
ing. Frank, informative and completely up to date,
the new * ENGINEERING OPPORTUNITIES ”
should be in the hands of every person engaged in
any branch of the Engineering industry, irrespective
of age, experience or training.

On *‘SATISFACTION OR
REFUND OF FEE’ terms

This remarkable book gives details of examinations,
and courses in every branch of Engineering, Building,
etc., outlines the openings available and describes our
Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

ELECTRONIC ENG. RADIO ENG.

Advanced Electronic Eng. —  Advanced Radio — Gen. Radio
Gen. Electronic Eng—Applied  Radio & TV _Servicing —
Electronics — Practical Elec- TV Eng. — Telecommunica-
tronics — Radar Tech. —  tions — Sound Recording —
Frequency Modudation — Automation — Practical Radio
Transistors. Radio Amateurs’ Exam.

ENG.
ELECTRICAL ENG. g e &

T0 AMBITIOUS

THIS BOOK TELLS YOU

Y HOW to get a better paid, more Interesting job.
Y HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
and become a key man . . . quickly and easily.

Y HOW to benefit from our free Advisory and
Appointments Depts.

Y HOW you can take advantage of the chances
you are now missing.

Y HOW, irrespective of your age, educotion or
experience, YOU can succeed in any bronch of
Engineering.

132 PAGES OF EXPERT
CAREER-GUIDANCE

PRACTICAL
EQUIPMENT

Basic Practical and Theo-
retic Courses for begin-
ners in Radio, T.V., Elec-
tronics, etc. A.M.LE.R.E.
City & Guilds Radio
Amateurs’ Exam., R.T.E.B.
Certificate, P.M.G. Cer-
tificate, Practical Radio,
Radio & Television Ser-
vicing, Practical Elec-
tronics, Electronics
Engineering, Automation.

INCLUDING
TOOLS

The specialise  Elec-
tronics  Division  of
B.I.LE.T.

NOW offers you a
real laboratory train-
ing at home with
practical  equipment.
Ask for details.

B.L.E.T.

Advanced Electrical Eng. —
Gen. Electrical Eng. —
Installations — Draughtsman-
ship — Hluminating Eng. —
Refrigeration — Elem. Elec-
trical Science — Electrical
Supply — Mining Electrical
Eng.

CIVIL ENG.

Advanced Civil Eng. — Gen.
Civil Eng.—Municipal Eng.—
Structural Eng. — Sanitary
Eng. — Road Eng. — Hy-
draulics — Mining — Water

Advanced Mechanical Eng. —
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work — Welding
— Eng. Pattern Making —
Inspection — Draughtsmanship
—  Metallurgy — Production
Eng.

AUTOMOBILE ENG.

Advanced Automobile Eng. —
Gen. Automobile Eng. —

Automobile Maintenance —
Repair — Automobile Diesel
Maintenance —  Automobile
Electrical Equipment — Garage

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES,” Send for your copy now—FREE
and without obligation.

ENGINEERING OPPORTUNITIES

(

POST COUPON NOW!

Supply — Petrol Tech. Management.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

qualification would increase your_ earning
Es, B.Sc {Eng.,) A.MS.E., R.T.E.B.,

Nag l B.A A.lLO.B,, P.M.G

R.S.H., M “AM.1Mun.E., C.ENG., Aty & GUILDS.
GEN CERT. OF EDUCATION ETC.

22

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.I.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

TO B.I.LE.T. 446A ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.

3d, stamp if posted in
an unsealed envelope.

Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject,
exam., or career).

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

Ww-—017 FOR FURTHER DETAILS
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YOUVE READ THE REVIEWS - NOW
HEAR THE DITTONS' FOR YOURSELF
AT THE AUDI

If you have not had the stimulating experience of
hearing either the Ditton 10 or 15 bookshelf loud-
speakers, come and listen for yourself at this year's
AUDIO FAIR. Hearing's believing! You'll be amazed
at the sensitivity and range of response from such
compact speakers.

DITTON 10

The most sophisticated mini-speaker on the market.
Response from 35-15,000Hz, impedance 3/5 or 15
ohm versions, power handling 10 watts.

Truly bookshelf size: 123" x62"x8%".

DITTON 10

DITTON 15
Just listen to Gordon J. King's summary in a February
‘Hi-Fi Sound’ Review: ‘|l have no reservations

whatever in thoroughly recommending this out-
standing loudspeaker to all wishing to obtain
large-speaker sounds from a modest 21”x91”x91"
of enclosure”. Suffice it to add that this is a 3 drive
unit incorporating the famous ABR (Auxiliary Bass
Radiator), 8" bass unit and the HF 1300 for treble
notes. Full power response from 15,000 right down
to 30Hz—-the threshold of audible sound.

DITTON 15

NEW FROM CELESTION —

We will be demonstrating a remarkable new loud-
speaker at the Fair. Be sure not to miss the opportunity
of being amongst the first to hear this superb new NEW

addition to the Ditton range. FROM

So now you have an even greater choice of superb I CELESTION
Ditton loudspeakers, from miniature bookshelf to

professional standard. For the home constructor,
Celestion offer a wide range of drive units.

Celestion loudspeakers — for the perfectionist

—K

See us... HEAR US .. . at the AUDIO FAIR, April 18-21

HOTEL RUSSELL, W.C.2. Booth 22. Demonstration Room 534

Ce'es“on ::::;’ Rola Celestion Ltd., Ferry Works, Thames Ditton, Surrey. 01-398 3402

Go108

WW—018 FOR FURTHER DETAILS
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) ‘ plug in

the smallest
soldering iron
; available

T e e

When you buy a British
made Antex miniature
soldering iron you are buying
a specialised precision
instrument that has proved
its success in the majority of
leading companies in the
electronics industries
throughout the World. These
are professional irons for the
man who wants the ultimate
in precision soldering. The
versatility and accuracy of an
Antex iron will give you
fingertip control over any
soldering problem. Send for
your Antex iron now. Or you
may have our colour
catalogue. Simply complete
the coupon.

CN 15 watts. ldeal for minia-
ture and micro miniature
soldering.18 interchangeable
spare bits available from .040”
(1mm) up to 3/16". For 240,
220,110, 50 or 24 volts.

From Electrical and

Radio Shops or direct 32,6

from Antex.

Complete precision
soldering kit

This kit—in a rigid plastic
“tool-box” — contains
everything you need for
precision soldering.

m Model CN 15 watts
miniature iron, fitted
2" bit.

B Interchangeable spare
bit, £,

B Interchangeable spare
bit, "”.

B Reel of resin-cored
solder

m Felt cleaning pad

m Stand forsolderingiron

m Space for stowage of
lead and plug

PLUS 36-page booklet on
“How-to-Solder”—a mine
of information for amateur
and professional.

From Electrical and Radio

Shops or
direct from 4 9 , 6

Antex.

PRECISION MINIATURE
SOLDERING IRONS

Antex, Grosvenor House, Croydon, CR9 1QE
Telephone 01-686 2774

Wireless World, April 1968
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To: Antex, Grosvenor House, Croydon, CR9 1QE '

i

Please send me the Antex colour catalogue

(r

| Please send me the following irons

Quantity  Model Bit Size Volts Price

| enclose cheque/P.0O./cash value.
NAME .
ADDRESS

W - Telephone:................
EEEEEEEEEEEEEEEEEEEEESEEEEENENEENEEEEEER
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What price
performance
like this?

Direct gating at*100 MHz. ..
costs just £747 in the Racal 801R Digital Frequency Meter

Like all 800 Series instruments, the 801R, the latest in the line, is custom-designed for specific
function, combining excellent sensitivity with high input impedance and exceptional stability. Gate
times of 10 mS to 10 seconds and the RACAL patent dynamic readout give operational flexibility -
instant follow for fast tuning or resolution of 0.1 Hz. Remote control and BCD output are options of
particular value to the Production Engineer. Measuring to 500 MHz (resolving to 1 Hz in just over one
second) the 801/802 combination at £1025*1s value engineering at its best, true RACAL performance.

% price in UK
[0 Measures 10 Hz to 100 MHz

[ 1 MQ & 15pF input impedance, 10 M with your 'scope probe

[J 50 mV sensitivity

[J 2 parts in 109 daily stability

[ 500 MHz Resolution with fully automatic heterodyne converter 802

Remote control and BCD output options EHHHH
8-digit latched display -
% (] 7{ ]{ ]
If you need any more convincing, get details and a demonstration by contacting. () U U

Racal Instruments Ltd., Crowthorne, Berkshire, England. .
Telephone Crowthorne 5652 Telex 84166 series

RAGAL
INSTRUMENTS

Q' GUT COSTS
NOT

PERFORMANGE

WW-—020 FOR FURTHER DETAILS
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what has changed?

Well, loudspeakers for one thing. Practically
all loudspeakers designed in the last few years
have (rightly) followed the trend towards
lower efficiency and therefore require more
power to drive them.

And pickups, too. The trend here is towards
smaller and lighter moving parts producing
lower outputs, requiring greater sensitivity
and improved signal to noise ratio in the

pre-amplifier.

QUAD has changed to accommodate both,
and has also taken the opportunity of
introducing other significant improvements in
performance and facilities.

QUAD 33 QUAD 303

QUAD for the closest approach to the original sound

Wireless World, April 1968

Complete the coupon below and post today for full details of the new QUAD

----_--------------
Please send me a copy of the new QUAD leaflet

NAME
(Block Capitals)

L |

E

i
ADDRESS ' .
(Block Capitals) .
ACOUSTICAL MANUFACTURING COMPANY LTD., :
=

Huntingdon. Telephone Huntingdon (0480) 2561/2 w

.------------------
WW—021 FOR FURTHER DETAILS
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Armstrong
the high fidelity sound

Compare an Armstrong
with any tuner, amplifier
or tuner-amplifier of even
remotely comparable
price and you will find
the Armstrong is not only
the best value but the
best.

AUDIO FESTIVAL AND FAIR
DISPLAY BOOTH 80
DEMONSTRATION ROOM 538
ENQUIRY ROOM 539

Armstrong Audio Limited, Warlters Road, London N.7 Telephone 01-607 3213

WW—022 FOR FURTHER DETAILS
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OK! I know glass-tin-oxide is the best
resistor-but why do I need three types?

— because internationally famous TR,
the finest general purpose resistor
available, cannot quite meet ALL your
needs. To meet increasingly exacting
specifications in terms of TC and
stability, Electrosil have added C and NC
resistors to the range. They give you
everything any other type of resistor

can offer, with the added bonus of
complete reliability.

50 ppm Type NC5H

Meets DEF5115-1 Pattern RFG7-0-125
and MIL-R-10509F Characteristic C.
(49-9 ohms-499K) 0-5%, 1% selection
tolerance E96 and E24 series of

Electrosil

preferred values legend marked. A truly
precision resistor which retains all the
glass tin Oxide qualities of high reliability,
excellent long term stability and
environmental inertia.

100 ppm Type C5

The only resistor fully approved to DEF
5115-1 Pattem RFG5-E with a
guaranteed 100 ppm temperature
coefficient. 10 ohms-1 MOhm (Approved
range 10 ohms-470K) 1%, 2% and 5%,
selection tolerances E96 and E24 series
of preferred values. Colour coded. A
multiple rated resistor that provides RFG
5 versatility PLUS 100 ppm capability.

200 ppm Type TRS5

Fully approved to DEF 5115-1 Pattern
RFGS5-E. 10 ohms-1 MOhm (Approved
range 10 ohm-470K) 2%, and 6%
selection tolerances E24 series of
preferred values. Colour coded. A truly
low cost (31/3d per 100) resistor.
Probably the most widely used film
resistor in the U.K. today. The originator
of triple rating, now available at a new
low price which make 2%, resistors
cheaper than competitive 59, type, and
allows standardisation on ONE resistor
type and ONE selection tolerance.

you need oxide reliability

Electrosil Limited, PO Box 37, Pallion, Sunderland, Co. Durham.
Telephone: Sunderland 71481. Telex 563273.

Wireless World, April 1968
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This is an illustration
of sixty-two different

power units

Concealed behind this 42" x 54" front panel is a standard range of parts
manufactured in large quantities, resulting in low production costs. The saving is
passed on to you without affecting the superior performance and high reliability.
For examrle, you can have a pre-set unit in the range 11 to 28 volts at 4 amps
for as little as £34.

The 62 units in the new Series 30 range cover voltages from 0 to 500 with
output currents up to 10 amps, depending.on the voltage. A choice of protection
circuits 1s available including ‘crowbar’ for your integrated circuits.

For complete details of this new approach to power supply design send for
Series 30 full-colour folder and price list.

A.P.T Electronic Industries Ltd. Chertsey Rd., Byfleet, Surrey. Tel: Byfleet 41131.

WW-—024 FOR FURTHER DETAILS
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Jack Peters knows the quality and reliability of the
Weller soldering equipment he uses during the day—
so he naturally chooses Weller for all the soldering jobs
around the house. The same technical know-how and
perfection go into both.

The world’s widest range of quality soldering tools
offers :

TEMPERATURE CONTROLLED IRONS with iron
plated tips which control temperature without limiting

performance. For mains or fow voltage.

RAPID SOLDERING GUNS. Instant heatmodels. Just
reach for the solder . . . 4 seconds and the job’s
done.

LOW INITIAL COST. The range of Marksman lrons—
25, 40, 80, 120 & 175 watt,—all have pretinned
nickel plated tips.

There's a Weller soldering tool for every job and every
pocket. Send for full details of our range.

Weller Electric Limited

REDKILN WAY - HORSHAM - SUSSEX, Ilﬁcl)ephone: 0403 61747

WW-—025 FOR FURTHER DET
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Eddystone 990R

A NEW SOLID-STATE V.H.F RECEIVER

BRITISH MADE

The ‘990R’ when used in conjunction with the matching ‘990S’
provides continuous AM/FM coverage from 27 to 870MHz.
A common Panoramic Display Unit is available for use with

both receivers.

FEATURES ™)
® The '990R’ tunes 27 to 240MHz in four switched

bands. 10MHz markers from crystal calibrator for
scale checking.

A.M, F.M, and C.W reception; video output available
at AM, and F.M.

Provision for crystal-controlled working on up to
eight switched channels. Socket permits connection
of external synthesizer for applications requiring
high-stability operation coupled with flexibility in
frequency selection.

Stability one partin 10° per°C or one partin 10° per
°C with crystal control.

Standard 10.7MHz |.F with 200kHz and 30kHz
bandwidth—narrower bandwidths to order.

Spurious responses 50dB down. (Three signal
circuits prior to mixer stage).

Low and high level outputs available from I.F
channel; 10.7MHz input provided for external
converter,

Noise factor of the order of 10dB.

Audio outputs for external speaker, headset and
line. Built-in monitor speaker for convenience in
rack installations.

Audio response level within 6dB from 200Hz to
10kHz. Qutput 500 mW.

Operates from 12V D.C or 100/130V and 200/260V
40-60Hz A.C supply.

Full technical specification available from :
Eddystone Radio Limited, Alvechurch Road, Birmingham 31. Telex: 33708. Telephone : 021-475 2231,

A MARCONI COMPANY

WW—026 FOR FURTHER DETAILS
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MANUFACTURED BY NATIONAL

1 Output Voltage Range 2V to 20V
2 Load Regulation typ. 0°1%
3 Line Regulation typ. 0°1%
4 Short-Circuit Current Limiting
1 o
- p—pp—— 5 Operating Temperature Ran.ge . Oto + 70°C
02 RS 6 Output Currents up to 5A with external transistors typ. ImA
| 620 ;
01l 2 BOOSTER OUTPUT 1 Standby Current Drain
N1 &k | oL ”
. RS
a0 S M
: T3 1 current Lt
4 A4 0 8 REGULATED OUTPUT
03
® S i e FOR ONLY £2.4.8%
Qs r—e 7 COMPENSATION I
Rl Prices for LM 300:
- SR 1-24: £2.16.11
Dl 08 ) 6 FEEDBACK - Bl
6.3V l.szx 25up:£2. 7. 4
5 REFERENCE BYPASS *100 up: £2. 4. 8
a7 <R
b AL
- 4 GROUND

Please ask for detailed data sheets.
The LM 300 is available ex-stock from us—24 hour delivery—
as for a wide range of other semiconductors—ask for our

catalogue.

RasTRAa ELECTRONICS LTD.
975 KINGSTREET - HAMMERSMITH - LONDON - W.6. - RIVerside 3143 - TELEX 24443

In Switzerland: DIMOS AG, 8048 Zurich, Badenerstrasse 701. Tel: 62 61 40. Telex 52028
WW—027 FOR FURTHER DETAILS
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EAGLE ANNOUNCE AN IMPORTANT NEW TEST INSTRUMENT

MODEL KEW.66 brilliantly designed and engineered for versatile,
accurate and dependable measurements.

10 overlapping voltage ranges on both AC and DC measuring from PGL

1 to 1,000 Voits at 20,000 O.P.V. sensitivity. < &

4 overlapping resistance ranges measuring from 5K to 5 meg ohm.

4 overlapping DC current ranges measuring from 50uA to 500mA. W
Additional, decibels, inductance, capacitance and up to 350 mV measurements ﬂ,% &@
are provided. Features include Overload Protection Circuit, Opy<

4" mirrored meter scale, and sealed operating components. Distributed by
Each instrument is supplied in a fitted carrying case, R Sons (Rad oLl

complete with test leads, battery and manual, Guaranteed 12 months. CoPCISt ety Lazdon. Iv:Cil

Size:79/32" x4" x 147/,

EAGLE VERSATILITY AND RELIABILITY FOR ONLY 9 GUINEAS

WW—028 FOR FURTHER DETAILS
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OUR ORGANISATION draws upon
the resources of electronic valve
manufacturers all over the world.

It responds immediately to your
requirements. Our new catalogue of
over 1,000 specific types is available
to bona-fide users through the
Wireless World reader service.

SPECIAL

CV4010 : CV2578 :
Cv2134

The special needs of
Government Establish-
ments and Depart-
ments are regularly
catered for by us.
Our stocking policy
ensures positive ability
to supply even obscure
types.

can assist all

B84 11 (-] electronic valve
users

ROUTINE

ECC83/12AX7 : 2D21/ENST : 6AKSEW/
M8100 : ECF82/6U3.

We supply many thousands of these and
similar everyday valves to both small and
large equipment manufacturers.

DIFFICULT

6AWSBA : 6DK6/8136 : 5643 :
12BY7A

Users of American instrumentation
rely upon us to provide a speedy

replacement service in valves not
easily obtainable in this country.

UNUSUAL

Over 100,000 valves a year are specially
aged and then rigorously selected by us
for one computer manufacturer alone.

® The largest independent specialist
in valve distribution

| | PINNACLE ELECTRONICS LTD., ACHILLES STREET - NEW CROSS - LONDON S.E.14

Telephone: All departments —01-692 7285 Direct orders— 01-692 7714

Wireless World, April 1968
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3=| ADVANCED STATE-OF-THE-ART PRODUCTS

2-Phase Sensitive Voltmeter

Phase-Locked
Integrating Voltmeter Model 110

Applications for Model 110 include bridge measurements with
simultaneous in-phase and quadrature null-detection. High
sensitivity measurements are possible of inductance, capacitance
and resistance and consequently of temperature, force, pressure,
displacement, strain, creep etc.

There are also applications in radio astronomy, biological studies,
oceanography, vibration analysis, pulsed nuclear resonance,
thermal conductivity, Hall effect measurements, spectrum-analysis
and VSWR measurements.

Automatic Systems Laboratories Ltd

CONSTRUCTION HOUSE - GROVEBURY ROAD - LEIGHTON BUZZARD
BEDFORDSHIRE - ENGLAND - TEL: LINSLADE 4624

Features

* Recovery of signals 60dB below white noise

* Hum rejection 100 dB

* Simultaneous IN-PHASE and QUADRATURE indication
* RC filters—no ringing—rapid recovery

* Adjustable selectivity

* Nuvistor input stage—low noise-high impedance

* 0.1 nanovolt f.s.d. with input transformer (low temp.)

* Total signal indication with warning of overload

The instrument can be useful in any application calling for the
recovery of signals buried in noise and where a reference signal is
available.

ASL also manufacture a range of automatic and hand-set precision
bridges and potentiometers based on synchronous detection and
high accuracy inductive ratio-arms.

ASL policy is to develop and manufacture advanced state-of-the-
art measuring instruments and to maintain close liaison betweenthe
Company’s Research and Development Department and National
and University Research Establishments.

ASL is British owned and financed.

Ask us NOW for
further information.
Please quote Ref. W4/V

WW—030 FOR FURTHER DETAILS
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The best pick-up arm in the world

Only $.M.E. Precision Pick-up Arms offer all these features - Choice of arm length Model 3009 (%in.) or Model 3012 (12in.) for
still lower tracking error—of special importance with elliptical styli - low inertia - High precision ball races and knife-edge
bearings for minimum pivot friction - Linear offset chosen for lowest distortion - Automatic slow-descent with hydraulic
control - Bias adjuster calibrated for tracking force - Exact overhang adjustment with alignment protractor - Precise tracking
force from -5 grams applied without a gauge - Shielded output socket - Low capacity 4ft. connecting cable with quality plugs -
Light-weight shell - Camera finish in satin chrome, gun-black and anodised alloy - Comprehensive Instructions - Rational
development—all improvements can be incorporated in any existing Series |l arm.

For sales and service ring Steyning 2228

SME LIMITED - STEYNING - SUSSEX -

WWwW—031 FOR FURTHER DETAILS
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Goodmans
welcome you...

... to Room 434 at the Hotel Russell at the London Audio Festival—
19th — 21st April (Trade and Export on the 18th)

See and hear for yourself how well-mannered High Fidelity can be.

Handsome yet unobtrusive, truthful in the highest degree—handling your discs and favourite

broadcasts with gentle precision-controlled power.

Technically superb— Goodmans Audio Suite is designed for the man who knows a good

'éhir?g when he hears it—and who appreciates visual elegance — with technical excellence
utlt-in.

Amplifier and Tuner design - and size-matched. Available in Teak or Walnut finishes to

order. Transcription Record Player complete in the same elegant idiom and a choice of

handsome loudspeaker enclosures to suit your ear and your living-room. All with the

Goodmans reputation behind them and all top-flight true High Fidelity products.

Goodmans Loudspeakers Ltd - Axiom Works - Wembley - Middx - Tel : 01-902 1200

WW—032 FOR FURTHER DETAILS
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Normal
Telephone Service
from anywhere

- with full
dialling facilities

The Pye Pioneer provides a two-way Provides normal telephone service
radiotelephone link to the nearest Fully transistorised
telephone exchange in remote areas Use with automatic or manual exchanges

where land lines are impracticable or ‘

the Pioneer than a conventional cable

-

]

PYE TELECOMMUNICATIONS LIMITED, CAMBRIDGE, ENGLAND. TELEPHONE CAMBRIDGE 61222, TELEX 81166

Designed for unattended operation
too costly. With the exception of very Ioneer over long periods
short distances, it is cheaper to specify Facility for fitting privacy equipment
. Weatherproof cabinet
link which has copper conductors. Rad|0'[8|eph0ne Optional single antenna operation

WW-—033 FOR FURTHER DETAILS
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IF THIS

IS NOT THE

ONE YOU

WANT WE STILL
HAVE A FEW
MILLION OTHERS

R \\\\?L\‘\\\“ \'

g

o

VALVES FOR:

Radio and Television Manufacturers.
Radio and Television Service Departments.
Radio Relay Companies

Audio Equipment.

Electronic Equipment.
Instrumentation

Computers.

Marine Radar

Communication Equipment.
Research and Development.
Government Departments.

Aircraft Military and Civil

Ministry of Aviation Approved Inspection. Air Registration Board
Approved Inspection.

For quality, reliability and world-wide availability, rely on
Hall Electric’s speed, intelligence and reputation.

- ALTRON

RADIO VALVES & TUBES

Hall Electric Ltd., Haltron House, Anglers Lane, London, N.W.5.

Telephone® 01-485 8531 (10 lines). Telex: 2-2573. Cables: Hallectric, London, N.W.5,
WW—034 FOR FURTHER DETAILS
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Copyright British Trans-Arctic Expedition.

The British Trans-Arctic Expedition needed an utterly reliable
battery which would operate in the sub-zero temperatures of
the first surface crossing of the Polar Cap.

Mallory made it.

What can we do for you?

Early in 1968 the British Trans-Arctic Expedition set out to
accomplish the first surface crossing of the frozen Arctic. This
Trans-Polar journey of 3,800 miles will take them approximately a
year and half. In order to keep the four-man team supplied through
out this period, The Arctic Research Laboratory and Royal Canadian
Air Force are making a number of supply drops.

A battery was needed to power the Elliott radio survival and
homing beacon which is being used to transmit the location of the
party—a battery upon which four men'’s fives could depend.

Mallory made it.

The SKB 1064 is specially designed to work under a wide range
of conditions. Tests have proved that this mercury system operates
even at temperatures which will freeze sea-water solid. The capacity
and performance of the Mallory mercury cell in hostile environ-
ments has meant that it has found many applications in equipment
ranging from fingertip lighting for astronauts in space to deep-sea
photography at a depth of 30,000 feet.

If you're considering a battery system for a new product, think
of what Mallory can do for you. Our sales and application engineers
are always at your service. Contact our Manager, U.K. Sales, at
Mallory Batteries Limited, Gatwick Road, Crawley, Sussex—Crawley
26041—or getin touch with our nearest industrial distributor.

Mallory Industrial Distributors:

BIRMINGHAM Messrs. Hawnt & Co.. 112/114 Pritchett Street, Birmingham, 6. Aston Cross 4301
BRISTOL Wireless-Electric Lid., **Wirelect House", St. Thomas St., Bristol, 1. Bristol 294313
BURNHAM_BUCKS Gawt Distributor Services Ltd., The Red House, High Street, Burnham
Bucks. Orchard Grove 694

CARDIFF South Wales Wireless Instatlation Co. Ltd.. 121 City Road, Cardifl. Cardifl 23636
COVENTRY Coventry Factors Ltd., Upper Well Streel, Coventry. Coventry 21051

CRAWLEY S.A.S.C.0., P.O. Box 20, Gatwick Road, Crawley, Sussex. Crawley 28700
GLASGOW British Electrical & Mfg. Co. Ltd., 183 St. Vincent Street, Glasgow, C.2. City 4131
Harper Robertson Electronics Ltd., 97 St. George's Road. Glasgow, C.3. Douglas 2711
S.A.S.C.0., Factory 13B, Carbraln Industrial Estate, Cumbernauld, Giasgow. Cumbernauld 410
HARLOW Standard Telephones & Cables Ltd., Electronic Services Sub-Divislor

Edinburgh Way, Harlow, Essex. Harlow 26811

HITCHIN S.A.S.C.0., Hunting Gate, Wilbury Way, Hitchin, Herts. Hitchin 2242

Roberts Electronics Ltd.. 17 Hermitage Road, Hitchin, Herts. Hitchln 505512

LEEDS A. C. Farnell Limited. 81 Kirkstall Road, Leeds, 3. Leeds 35111

LONDON Britlsh Electrical & Mfg. Co. Ltd.. 10 Rushworth Street, London S.E.1. WA Terloo 7731
Cables & Components Ltd., Coronation Road, Park Avenue. London N.W.10. ELGar 2266
Edmundsons Electronics, 60-74 Market Parade. Rye Lane, London S.E.15. New Cross 9731

Lugton & Co. Ltd., Mr. Lun. Radio House, 209-212 Tottenham Court Rd.. London W.1. Museum 3261
NEWCASTLE Britlsh Efectrical & Mtg. Co. Ltd.. Clavering Place, Newcast e-upon-Tyne, 1

Newcastie 22416
J.Gledson & Co. Ltd., Newbiggin Lane, Westerhope, Newcastle-upon-Tyne, 5. Newcastle 869033

NORTHAMPTON E.M.F. (Electrical) Ltd.. Dunster Street, Northampton Northampton 37316
POYNTON Scientific Furnishings Ltd., Electronics Division, Poynton, Cheshire. Poynton 2215
SHEFFIELD Needham Engineering Co. Ltd., P.O. Box 23, Townhead.Street, Sheffield, 1.

Sheffield 27161

SUNDERLAND 8ritish Electrical & Mfg. Co. Ltd., 16/17 Bridge St., Sunderland. Sunderland 70567

It's good business to do business with Mallory MA”_ORY

WW—035 FOR FURTHER DETAILS
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controlled soldering starts with an Enthoven preform

The right amount of solder, in the right place, every time. The right alloy
to suit the surfaces to be Jomed The right flux for effective wetting. The
right heat-source. Enthoven know about this kind of thing, will give
advice, supply preforms—cored or solid. Controlled soldering means
economlcal soldering. Soldering with Enthoven preforms saves solder,
time and wastage. Cuts costs. Produces a stronger, cleaner job.

‘v Enthoven supply washers, rings, shims and strips in a wide variety of
B e :© alloys, cored and solid, and design to meet special requirements.
! F———— —
1 I
New free booklet describes : Pt E N H ov E N
the complete range of RS
Enthoven Solder products . ' —} SO LD E RS LI ITE D
preforms among them. I
1
I

Ask now for your copy
of ‘Soldering with Enthoven’.

Head Office and Sales Office
Dominion Buildings. South Place. London, EC2
Do = e —  Telephone: 01-628 8030

UL
D[00/000000
w|en|aw|en ]| e

00000000000000000000000000000000000000000!
...QQQOQQQQ.QQ..QQQ..QQQ.QQQQQ...O 0000000
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and ELECTRONICS

®HIGH PERFORMANCE @ COMPACT MODULAR CONSTRUCTION @ RACK OR CONSOLE MOUNTING

MODULAR AUDIO MIXERS

Model MXT/6 Assemblies offer a combination that will
fulfil every requirement for pre-amplifiers and

mixing. From 4 to 22 channels can be utilised each

with its own independent Gain control and with overall
Master Gain, Treble and Bass controls

For mounting In Cabinet Rack or Console on 19°
standard panels—finished gun metal two tone blue or
to requirements—Microphone. Tape. Gramophone
Radio and Priority Tone Signal Moduies

MODULAR AUDIO AMPLIFIERS

Audio Power Amplifiers having outputs of from 10 to 80
watts and to operate in conjunction with MXT/8 Mixing
Assemblies. Silicon Transistorised throughout—stable—
high performance—overload and output protection—
distortion better than .5% 20 Hz to 15.000 Hz—output
15 ohm and 100 volt to line

Integrated Mixer/Amplifiers Models A25-30 watts. and
ABO—60 watts. having inputs for two Microphone

Channels balanced at 30 ohm. Auxiliary inputs for
Microphone, Gramophone and Tape. each channel
independently controlled. Overall Master Gain Control
Treble and Bass tone controls giving + 12db lift and cut

AUDIX SOUND SYSTEMS & ELECTRONICS STANSTED ESSEX Telephone: STANSTED 3132/3437

WW—037 FOR FURTHER DETAILS
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TIMER

PROGESS TIMERS

IMMEDIATE

MICRO SWITCHES

DESPATCH

LATEST ADDITION TO OMRON RANGE

Solid State
Process
Timer type
TDS

Latest circuit pro-
vides prolonged
accuracy

@ 1%, ACCURACY

@ OCTAL BASE PLUG-IN

@ CONTACTS

@ CIRCUIT CONTAINS BUILT-IN VOLTAGE STABILISER
Timed out S amp C/0

Instantaneous |5 amp normally open

30 sec and 60 sec Linear dials

110 and 240 VAC operated

Approximately £10 dependent on Quantity

sys MINI-TIMER

SYNCHRONOUS MOTOR &
CLUTCH

out 3 AMP contacts.

v Repeat Accuracy - ;
10 secs to 28 Hrs.

and automatic reset.
£9.15.0 approx. dependent on quantity.

% 10 MILLION OPERATIONS

% Instantaneous & Timed

May also
be used as impulse start

TEMPERATURE  CONTROLLER TYPE THP

@ THERMISTOR OPERATED @ OCTALBASE PLUG IN
@ COMPACT

Temperature ranges up to 240 C

Output contacts .4 amp

Accuracy 2% full scale

Approximately £15 dependant on quantity

611-1 Delay Relay

Y% 2,5, 15 & 25
secs. Delay.
% IS5 amp. c'o

micro - switch
fitted

v LARGE RANGE

approx. OF A.C. & D.C.
40 - each, COILS.

dependent on quantity.

AT-10 PNEUMATIC TIMER - delay relay

% Fully adjustable up to 200
y seconds. Fitted with |15 amp.
el S.P.D.T. switch.

% One model provides delay after
energise or delay after de-
energise.

approx. £6.0.0

dependent on quantity.

STP Sub-Mini Process Timer
SYNCHRONOUS MOTOR & CLUTCH
Matchbox size
frontal area.
Automatic re-set.
Y PLUG-IN OCTAL
< BASE
Y INSTANTANEOUS
AND TIMED OUT 2
AMP CONTACTS
Y RANGES : 10 SECS.
TO 36  MINS.

approx. £5.0.0 each.

MAINS OPERATED YL2 GPA

PROXIMITY SWITCH

Y FOR BATCHING, CONVEYORS, MACHINE TOOL CONTROL, PACKAGING, SORTING, etc.
v SENSES FERROUS OBJECTS
v NEEDS NO MECHANICAL FORCE OR PRESSURE TO OPERATE

Y¢ SOLID STATE SENSING HEAD INCLUDES CONSTANT VOLTAGE CIRCUIT

approx. £11.0.0 dependent on quantity.

OTHER INDUCTIVE AND CAPACITY TYPES AVAILABLE

U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC. ALWAYS AVAILABLE FROM STOCK
S5G VAQ HEAVY DUTY PUSH-BUTTON SWITCHES VV-15-1A
10 amp. c/o 7 different panel mounting
PUSH BUTTON actuatorsincluding; knob,

% | MILLION OPS.
5 amp. ¢/o Sub-minia-
ture Micro-switch.

_‘rl 2/5 each per 1,000

key, and lever, as well as
push on/push off. Up
to4switch blockscan
be fitted. Dust and
splash proof, D/P slow
make and break, 5
amp rating. Full lit-
erature on request.

Panel mounting.
Buttons in six
colours.

“.

Y 15/10 AMPS. ¢/o
¥ 100,000 ops.

/Q each per 1,000
118 Single Throw ; 4 each

i LIMIT SWITCH

| WL10 FNJ
Y 10 AMP 2 CIRCUIT
Y 5 INCH FLEXIBLE
ACTUATOR
AS ILLUSTRATED

AS LOW AS 47 /7 EACH.

FIVE OTHER STANDARD TYPES
AVAILABLE

V-10-1B
% | MILLION
OPERATIONS.
Y 10 amp. cjo.
% COMPARE OQURSPEC.
& OUR PRICES WITH

-
OTHER SIMILAR TYPES.

2!2 each per 1,000

Screw Terms.

V-10-1A Solder Tags I/I1 each per 1,000
VV-151C2 187 Amp Tags 2/6 each per 1,000

NEW ! Approx.4d/-eachper!,000. CCR-5

Light force wire operated Micro-switch.
Designed for even more economical coin
operation mechanism.

AS USUAL WE WILL

BE EXHIBITING AT THE

“INSTRUMENTS ELECTRONICS

AND AUTOMATION EXHIBITION” AT OLYMPIA DURING MAY

(Dept. W.W.9)

Tel.: 01-723 2370

OMRON PRECISION CONTROLS

OMRON LTD: 313 Edgware Road, London, W.2

01-262-8584

Wireless World, April 1968
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Photo reproduced by kind permission of Women's Journal

A well paid job, security and everything that goes with it can be yours. Look at the
situations vacant columns in the newspapers; notice the huge demand for
technologists such as electronics, nuclear and computer systems engineers, radio
and television engineers, etc. There are many senior positions requiring just the
up-to-date, advanced technical education which CRElI Home Study Courses
can provide.

CREIl Programmes are specialised and job-related. Time spent on a CREI
Technical Course pays immediate dividends in greater effectiveness and productivity
on the job.

Take the first step to a better job now—enrol with CREIl, the

specialists in Technical Home Study Courses.

C_RE_I) PROGRAMMES
ARE AVAILABLE IN:-

Electronic Engineering Technology e
Industrial Electronics for Automation
e Computer Systems Technology e
Nuclear Engineering @ Mathematics
for Electronics Engineers @ Television
Engineering ® Radar and Servo En-
gineering ® City and Guilds of London
Institute: Subject No. 49 and
Advanced Subject No. 300.

C.R.E.l. (London), Walpole House, 173-176 Sloane Street, London SW1

Piease send me (for my information and entirely l
without obligation) full details of the Education

. Programmes offered by your Institute.

General

2
>
2
m

My interest is City and Guilds [ | please tick

ELECTRONICS
EXPERIENCE

WW 102

A Division of Mc Graw-Hill Inc

WW-—039 FOR FURTHER DETAILS

C.R.E.l. (London), Walpole House,
J 173-176 Sloane Street, London,S.W.1.
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RADIO & ELECTRONIC CONSTRUCTION SYSTEM

For professional or private use:
* INSTRUCTION
+ EXPERIMENT
+ DEVELOPMENT

An absorbing and exciting medium

A No. 4 SET and 6-TRANSISTOR SUPERHET

Clear, simple versatile, this rugged system can build almost
any electronic circuit. It is used by hundreds of educational
establishments throughout the U.K.—Universities, Technical
Colleges, Schools, the Armed Forces and Industry.

Selected by the Council of Industrial Design for all British
Design Centres. Featured in Sound and Television broadcasts.

The system is beautifully engi- fix with 6BA nuts and circuit

neered from top quality British
components. No soldering. No
mains. No prior knowledge

works with full efficiency. You
can then dismantle and build
another circuit. Your results
are guaranteed by our Technical

RGAEH: TR arTEngS CHie Department and News Letter

ponents on perforated trans- Service.  All parts available
parent panel. position brass separately for conversion or
connecting strip underneath expansion of sets.

No. | Set €6 0 2d. 14 Circuits (Earphone)

No.2 Set €7 | 5d. 20 Circuits (Earphone)

No. 3 Set £11 2 7d. 22 Circuits (7 x 4in. Loudspeaker out-
put)
No. 4 Set £I5 3 8d. 26 Circuits (include 6 Transistor and
reflex superhets)

Prices (Post Free)

T Ne
pIONIC et S ]
RA
o
= 1
o A+ s 4 E {
SERRRRRRANNINNT
Theoretical Circuit. Practical Layout

Our ‘E’ Series of basic electronic circuits is available separately.
(See Electronic Organ above)

SEND FOR DETAILS OF E/508—OUR DIGITAL COMPUTER

UNIQUE! Our “Nosoldering” printed circuit board for super-
het portable. Simply insert components and tighten nuts.

Full details from:
RADIONIC PRODUCTS LIMITED
STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX
Tel.: CRAWLEY 27028

WW-—040 FOR FURTHFER DETAILS

Trade Enquiries invited
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TYPE Q70
WIREWOUND

ADJUSTMENT
POTENTIOMETERS

A high quality sub-
miniature, trimming
potentiometer.
Resistance Range
1002 to 20K<2,
Temperature
Range

55°Cto 150°C.

Full details of these
and other types from

W.GREENWOOD
LONDON) LTD.

21 GERMAIN STREET,
CHESHAM, BUCKS

Chesham
4808/9

WW-—041 FOR FURTHER DETAILS
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We make our monolitliic

capacitors in Britain

Monobloc ; an advanced
product for sophisticated
applications. A tiny
component that has become
the most exciting prodigy
this side of the Atlantic.

Its capacitance is vast, its
size minute—up tp 1 ufin
0.3 x 0.3 x 0.1in. (nine
times smaller than a postage
stamp). This capacitance-
to-volume ratio is achieved
by the unique monolithic
construction. Wafer-thin
ceramic dielectrics and
platinum electrodes are
fused into a solid, layered
structure, to give a
volumetric efficiency 10 to

100 times that of
conventional capacitors.
It's arugged little device.
The layered construction
gives excellent stability and
resistance to every form of
shock and environmental
stress.

We manufacture a preferred
range, concentrated on the
individual requirements of
the British designer. There
are other configurations
available for more
complicated designs :
glass-encased, precision
moulded, phenolic coated,
and unencapsulated chips

for hybrid integrated circuits.

WW-—042 FOR FURTHER DETAILS

The monolithic capacitor is
already a pretty important
contribution to the progress
of modern electronics —our
Monobloc Ceramicon design
caters for projects of the
future.

Contact us for the full details.
Technical Sales,

Erie Electronics Limited,*
South Denes,

Great Yarmouth, Norfolk.
Phone: 0493 4911

Telex: 97421

Monoblocs are to be featured in the
1968 edition 6 catslogue of

S.T.C. Electronic Services.

Monobloc and Ceramicon

are registered trade marks. ®

*Formerly Erie Resistor Limited.

Wireless World, April 1968



Bullers CERAMICS

for the ELECTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

e e et AR

Instantly removes
unwanted solder {rom
printed circtits and
other joints. Saves
time, increates pro-
duction, eliminates

risk of damage to
Bullers porcelain for general insulation purposes. components.

79/6

Meticulous care in manufacture, high quality
material, with particular attention applied to
dimensional precision and accuracy, explain the

efficiency and ease of assembly when using Available now from
Bullers die pressed products.

Werite today for detailed particulars. w.ﬁn[[qunn
Milton, Stoke-on-Trent, Staffs.

Phone: Stoke-on-Trent 54321 (5 lines) 21 GERMAIN STREET,
CHESHAM, BUCKS
London Office: 6 Laurence Pountney Hill, E.C.4

Chesham
Phone: MANsion House 9971

4808/9

Telegrams & Cables: Bullers, Stoke-on-Trent

WW-—043 FOR FURTHER DETAILS
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“Technicians
Marvel Over
The Gomplete

Perfection

Model JR-500SE
CRYSTAL CONTROL TYPE DOUBLE CONYERSION
COMMUNICATION RECEIVER

% Superlor stability performance is obtained by the use of a crystal
controlled first local oscillator and also, a VFO type 2nd oscillator.

% Frequency Range: 3.5 MHz—29.7 MHz (7 Bands)

* Hi-Sensitivity: 1.54V for 10dB S/N Ratio (at 14 MHz)

* Hi-Selectivity: +2KHz at —6dB +6KHz at —60dB

% Dimensions: Width 137, Height 77, Depth 10°.

TRIO

a product of TRIO Corporation, Tokyo,Japan.

Sole Agent for the UK.
B.H. MORRIS & CO., (RADIO) LTD.

84/88, Nelson Street, Tower Hamlets, London E,!. Phone: 01.790 4824

QT .

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

% Continuous coverage from 550 KHz to 30 MHz and direct reading
dial on amateur bands.

* A mechanical filter enabling superb selectivity with ordinary IF
transformers.

% Frequency Range: 550 KHz to 30 MHz (4 Bands)

* Sensitivity: 24V for 10dB S/N Ratio (at 10 MHz)

* Selectivity: =5 KHz at —60dB (+1.3 KHz at —6dB) When use the
Mechanical Filter

s Dimensions: Width 157, Height 7, Depth 10°.

TO: B.H. Morris & Co., (Radio) Ltd. W W

1

|

1

| Send me information on TRIO COMMUNICATION
: RECEIVERS & name of nearest TRIO retailer.
|
|
|
1

NAME :
ADDRESS :

WW—045 FOR FURTHER DETAILS
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Available now from

"eoonrmc v sz co o | | R ELEGTRONIG LTD.

21 GERMAIN STREET,

GORST ROAD Telephones:
ELGAR 1411/7 CHESHAM, BUCKS
PARK ROYAL
Telex: Chesham
LONDON, N.W.10 London 25589 4808/9

WW-—046 FOR FURTHER DETAILS
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It's easier..

to find small components in
a transparent €gEXgodrawer cabinet

It keeps all yourtransistors, bulbs, screws,
bolts, nuts, etc. VISUAL, ASSORTED
AND ALWAYS AVAILABLE |

THE MOST COMPACT SYSTEM FOR
STORAGE OF SMALL ITEMS

m see at a glance avoids searching
heavy gauge reinforced steel frames
transparent, dividable plastic drawers
self-supporting, standardized units ‘
stackable or suspendable for speedy
erection or alteration into farger sec- |
tions

s more than 20 different models

FOR MODERN AND EFFICIENT STOR-

AGE OF ALL SMALL COMPONENTS
INSIST ON

MODEL 36 A  For detailed information and RAACO (London) Ltd.,
€ 4100 illustrated brochure wrlite to 52,54 High Holborn,

- B - London W. C,_1_ |

WW-—048 FOR FURTHER DETAILS

EDDYSTONE COMMUNICATION M. R. SUPPLIES, LTD.,
RECEIVERS | (Established 1935)

For the Professional or Amateur user who like
f 5 likes the Best. Univerally recognised 8« suppliers 6 UP-TO-DATE M ATERIAL, which Jdoes the job properly.
Tustant sdelivery.  Rathofaction assnred,  Prices uett,

F‘\NFLOW EXTRACTOR FANS.

Fur 20{260 volls AL 7.500
wiis pete el muater o wwitele
vuly £8115- Glespadels /1),

ELECTRIC FANS (Papst). fiw extracting or bowing.,  The wost exceptional offer we have vet
840C e, 2007200 | Tl fan, metor—adient Famli, . 2800 rpne duty 160 G531 Only
J.., “juare aml 1odvep. hleal for dinestie or hulustrial use.  Easy mountIng. £3/5/- (les. /).
SMALL GEARED MOTORS. In 1-I.Illkm to nur well-known range (List GM.564). we offer mnuli

pen type NP Units, 2 230 15 24, 60 r.p.n, approx. 3in. long, with 1. shaft
Tomerd| g nrhut sullnl)c for illkplay work aml niauy industrial nses.

-iluy '« greatest hargain for domesthe or unln-h
5 . Easily htalled, nited) weatherpron
uul (Inm‘d when o, Oul In. dia. Onr

projection ewch sklv o
Unly §9/6 (den. 3/-).

SYNCHRONOUS TIME SWITCHES. (Our very ponnlar speciality), 200/250 v. 30 c. {or aceupate
pre-set switchlug operations. Baugawo 8.234 providing up to i on-off operations per 24 hours
at auy chosen thme. with duy-onitting levice (use optional). Capacity 20 amps. Compactly
howsel din. dia.. $3in. deep. £5/18/6 (des. 4/6).  Alwo xaine excellent inake new Domestic Moel.
H l R E PU RCHASE TERMS no wiring and casy settlug awl Instaliation. Portable with lead and 13-amp. plug same dnt
. av above (less Day-omitting). £4/9/6 (es. 4/6). Full ustructions seut with each.
Model Cash Deposit 12 mthiy. Total 24 mthly. To“"_ MINIATURE COOLING FANS. 200/2530 v. A.U. \Vith open type huluction motor (no futerferenc
Price of H.P. Price of H.P. Price Overall 4ln. x 34in. x 2:in. Fitted fi-bladed metal bmpeller. Ldeal for projection lamp cooliug.
EClo £53 £15 £3 8 2 £5518 0£119 2 £62 0 0 e eyt B e y l
MINIATUR. NG TIME METERS (8anganio). We have great deriands jor this remarkable
840C £66 £16 10 0 £4 8 S £6915 0£2 7 6 £73 10 unit and can now supply Immediately from stock. 200/250 v. 30 c. synchronous. Counting up
EB35 €60 ¢ 3 £15 6 3 £4 0 7 £6313 352 3 0 £66 18 to 9,999 hours, with 1/10th lncicator. Only L}in, square, with cyclometer dial, depth 2in. Many
940 £133 £34 £8 17 3 £140 7 0 £4 14 9 £147 14
AIR BLOWERS. Highly efficient nnits 'me.l fnduction totally enclosed otor 230/269 v. 50 e.
1 ph. Model 8D.26, 110 CFM (free adr) to 11 .15 WG (aize approx.) 6 20 6 x Tho. Oytlelf
1115/ et
Quotation on request. 1.3 W@, 11 x 8 x Bin., ontlet .u- wt.. £13/17/6 (des. T.15. 5/0).
Delivered Carriage paid by Passenger Train. SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (a* nien whoned awd reconiniemled U
hack dust cover, 35/- (iles. 1/6).  8ct of three braxs hands ju goodd plaln style. For 3/7In. dia. 2/6.
For 810 dia. 3/ set.

o o w o

jndustrial aud domestic applications to hulleate the ruuning tin t any electrical apparatos.
EA12 £185 £47 £12 7 3£195 7 0 £6 12 3 £205 14
2}in. square, £8/10/- tden. : llmln-l 8 20 CFA {free air) to 40 CFM at WV
¥
national journals), 200/250 v. 50 ¢. Belf-starting. Fitted spindlex for hours, nlnntes and ventrat

eany to iustall, @0/~ {post paid).
Payments over 30 months it desired. * 9in., outlet 22in. ., £1 des. 3/-). Model 8D28, 260 CEM (free alr) to 127 CEM at
CARR I AGE PAI D sweep second hands. Central ene-thole fixing. Dia. 201, Depth behind dial only 1ln. With

SENDBA ST VNP FORLITERDTE SYNCHRONOUS TIMER MOTORS (8anganio). 200/250 v. 30 c/a. Self-xtarting 2, dia. x 13in
Tt deep. Choice of fallowing ~|hem|q I rp. 12 r.pi, 1 rphe 1orev. 12 honrs. 1 rer, per day,
Auy one 39/6 (des. 1/8). also high-torque madel (.E.C.), An. ln. 6 r.p., 57/6
The Eddystone (elew. 1/6)
H COUNTERS (Veeder-Root) Electromagnetic, 24 v. D.C. 44 (0999) with push-mlon resel,
Spe"a"“’ minintare 24 x 1 x 1iin. Very llmlu:-.l qllnnlﬂlyn‘.ullnble at £3/15/- e.-u!n # e
RECTIFIERS, full-wave bridges elenlum, D.C.. delivery 250 v, 0.5 am nintare 28 % VX 2
s E Rv l c Es LTD lileal for operating swall shunt wound motors fram A 8/@ (dex. 3/4)
& !M‘r:{EDéA'{'ul-:mbgl.lVER\’ of Sh:nrt Centrilugal Pumps. including stalule eel (ot il
Philips Variable Transfo {all models).
51 COUNTY ROAD : Hormers e
LIVERPOOL, 4 M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
Telephone: AINTREE 1445 ESTAB. 1935 (Telephone: 01-636 2958)

WW-—049 FOR FURTHER DETAILS
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INTERNATIONAL
RECTIFIER

Quality Semi-Conductors.

Complete Rectifier Assemblies up
to thousands of Amps, Diodes,
Thyristors, Zeners, Encapsulated
Bridges, Photocells, Klipsel Surge

ENGLISH ELECTRIC

BRAD

A Vagnihing) N
GS FUSES
for the protection of rectifiers and
thyristors

l Bulletins and prices on request. ‘

"

PRINTED CIRCUIT
DRAFTING AIDS

Protectors.

For experiment and teaching :—
ZENER KITS, THYRISTOR KITS.

Save drafting time and costs. Self-
adhesive shapes and tapes. Terminal
circles—fillets —tees —elbows—uni:
versal corners and mounting hcles.

Bulletins and prices on request. l

COMPONENTS
DEPARTMENT

PHONE TODMORDEN 260

WW—049 FOR FURTHER DETAILS TO COMPONENTS DEPT ONLY

Bulletins and prices on request. l | Bulietins and prices on request. |
= I

Rail Mounted Terminals and Ter-
minal Blocks 0-5-250 Amps.

AND ASK FOR
EXTENSION 1

HARMSWORTMH,

TOWNLEY & co

TODMORDEN

LANCS

TRANSFORMERS
0-25 kVA to 300 kVA
| phase and 3 phase

EQUIPMENT
DEPARTMENT

LOW VOLTAGE HIGH CURRENT
TRANSFORMERS

with output currents of hundreds,
thousands and tens of thousands of
amps.

| phase and 3 phase.

DC POWER SUPPLIES

I
For Magnets, Accelerators, Plating, Ano- '
dising, Spectroscopy, Plasma Arc, Tor-
onto Arc, Electron Beams, Electrolysis,
Welding, Quartz Lamps, Mercury Va-
pour Lamps. From 100 W to 200 kW, \

PHONE TODMORDEN 2601

VOLTMOBILES

64 steps on load switching Auto-
Transformers. | phase and 3 phase

200-400 Amps.

Zero to 1000, Volts or 125%, of
Input Volts.

Voltmobiles are low-cost con-
trollers, for furnaces, rectifier

sets and other loads

LET US HAVE YOUR
|  SPECIFIC REQUIREMENTS

AND ASK FOR
EXTENSION 3
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I | RADFORD|
AUDIO LABORATORY INSTRUMENTS

LOW DISTORTION OSCILLATOR (Series 2)

An instrument of high stability providing very pure sine
waves, and square waves, in the range of 5 Hz to 500 kHz.
Hybrid design using valves and semiconductors.

Specification

Frequency Coverage: 5 Hz-500 kHz (5 ranges).
Output Impedance: 600 Ohms.

Output Voltage: 10 Volts r.m.s. max.

Output Attenuation: 0-110 dB continuously variable.

Sine Wave Distortion: 0.005% from 200 Hz to 20 kHz
increasing to 0.015% at 10 Hz
and 100 kHz.

Square Wave Rise Time: Less than 0.1 microseconds.

Monitor Output Meter: Scaled 0-3, 0-10, and dBm.

Mains Input: 100 V.-250 V. 50/60 Hz.
Size: 174 % 11 x8in.

Weight: 25 Ib.

Price: £150.

Rack mounting version available.

DISTORTION MEASURING SET (Series 2) therG’S a

A sensitive instrument for the measurement of total har- igs s
monic distortion, designed for speedy and accurate use. World Of capablllty In
(N CONPONENTS

Capable of measuring distortion products as low as 0.002%,.
Direct reading from calibrated meter scale.

Hpselfiation HIGH TORQUE BATTERY MOTOR
Fr.e‘l”e"“)’ Range: 20 HZI'ZO kHz (6 ranges). Exceptional speed regulation over a wide Load/Voltagerange.
Distortion Range: 0.019,-100% f.s.d. (9 ranges). 8-12 Volts. High Efficiency. Low
Sensitivity: 100 mV.-100 V. (3 ranges). ’ 'r, electrical interference. Many other
Meter Square law r.m.s. reading. 2== high quality motors both A.C. and
Input Resistance: 100 kKOhms. b D.C. available in the small F.H.P.
High Pass Filter: 3 dB down to 350 Hz. range,
3 dB down to 35 Hz. .

Frequency Response: 1 dB from second harmonic of EMICOMPONENTS are designed by professionals and

rejection frequency to 250 kHz usedin professional applications ranging from rockets
Power Requirements: Included battery. to hi-fi. They are used by EMI themselves in the
Size: 174% 1 [ X 8In. design and development of systems and equipment
Weight: 15 Ib. where no compromise is permissible —in quality per-
Price £120. formance or value. This is the reason for their constant

reliability. The EMICOMPONENTS range includes A.C.
and D.C. Motors, PET Capacitors, Miniature Rotary
and llluminated Push Button Switches and Miniature
VOLTMETER (new item) Transformers with outputs up to 20 VA.

A transistor operated voltmeter satisfying the requirements Send coupon for literature giving performance and
dimensional details.

Rack mounting version available.

for audio frequency measurement.

Specification EMI SOUND PRODUCTS LIMITED

Sensitivity: I mV.-300 V. f.s.d. (12 ranges). COMPONENT DIVISION-HAYES-MIDDX

Calibration Accuracy: 2% f.s.d. @ TELEPHONE: 01-573 3888 - EXT: 667

Frequency Response: I dB. 10 Hz-500 kHz. Please send me details of the following EMICOMPONENTS :

Input Impedance: I MOhm. | mV.-300 mV. A.C. & D.C. MOTORS [J PET CAPACITORS [ MINIATURE
10 MOhm. [ V.-300 V. ROTARY SWITCHES [] PUSH BUTTON SWITCHES []

Meter Scaled: 0-3, 0-10, and dBm. MINIATURE TRANSFORMERS [] Tick appropriate-square

Power Requirements: Included battery.

Size: I1§x6%%x6in. Name

Weight: 7 Ib. Company______

Price: £35. Address_

RADFORD LABORATORY INSTRUMENTS LTD

Ashton Vale Road
Bristol 3

WW-—051 FOR FURTHER DETAILS WW—052 FOR FURTHER DETAILS
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MAGNETIC RECORDING

TYPE “A”

Standard 1/2 track, Record/Playback
and Erase. Many special versions can
be made to customers’ requirements
such as narrow track—ralised track—
or cut-away for cine use. ldeal head
for dictating machines, etc. Size
3in. dia. by 3in. long. The round
body makes for easy azimuth adjust-
ment and takes up a minimum of
space. Head has internal screen and fly leads for
easy wiring.

TYPE “R”

Size is ‘5in. square at the front
with body #in. dia. by jin. long.
Curved front ltin. radius. This head
is available in a wide range of Record
Playback impedances. Also available
as Erase. This novel design possesses
many advantages over comparable
types — higher output — lower
losses—extremely good H.F. res-
ponse—very low noise pick up—has internal mumetal
screen. Round body aids mounting arrangements—
easy azimuth alignment.

TYPE “DR”

Exactly as Type R except body is
7in. square along its length provid-
ing simple mounting arrangements.
The Erase versions of R and DR types
are double field heads. These are
not just double gaps but two Erase
heads in one, giving better than
60dB erasure of a saturation (+6dB
on full record level), | k/c recording at 3} i.p.s.

TYPE “ X”

1/l — 1/2 — 2/2 and 2/4 Heads for
fin. tape. Record/Playback and
Erase Heads for high quality tape
recorders. Size only fin. cube and
available in a whole range of imped
ances. Excellent HF performance,
efficient screening and very low
crosstalk are features of the R/P
head, Mounting brackets are available
for twin or triple head assemblies.

TYPE “T"”

Built into a deep drawn mumetal
case ensures complete shielding.
Type T is the protruding pole type
with special narrow track (as narrow
as .002in.) and can be made as a
Record/Playback or Erase Head, or
combined Record / Playback / Erase
Head, or evepn Record/Playback and
self-oscillatory Erase Head. The
Erase track can be made wider than the R/P track
on the Combo Head, a fully screened lead is incor-
porated as part of the head.

MARRIOTT

WATERSIDE WORKS

O uME

BY

PONSHARDEN

SINGLE TRACK COMBO TYPE “ X"

Designed as a combined Record
Playback/Erase Head for the com-
mercial market. such as telephone
answering machines. Built into %in.
cube deep drawn mumetal case it
incorporates the R/P features of R-
Type head. The Erase track is made
wider than the R/P track to ensure
complete erasure and to overcome
machine to machine alignment tolerances.

TYPE “Z”

A brand new concept in combination
head design Incorporating ail the
best features of the X-Type Head
combined with integral erase facili-
ties. Accurate gap alignment be-
tween tracks makes this head emi-
nently suitable for high quality
stereo use. The one-piece deep
drawn mumetal case (only %in. cube)
ensures complete screening across the front as well
as the sides.

MULTITRACK

Available to special order in Two-
Four-Eight or Sixteen tracks, or to
specification. These tracks are
located by precision machined slots
and track dimensions and positions
remain consistent. The track to
fixing base dimensions are held to
tight limits and any tolerances are
non-cumulative as each track s
indexed from the base. Special
purpose optical equipment ensures
a high order of accuracy in the align-
ment of the head halves. Erase
heads, identically sized to the R/P
head are available to special order.

TYPE “W " ERASE

Designed especially for the Cassette
Type Recorder using .15in. wide tape.
Built-in tape guides are a feature of
this head. The Standard type now
in production is j-track but a com-
patible Stereo version will soon be
available. The high Q factor of Type
W Erase gives maximum economy in battery applica-
tions.

TYPE “W " R/P.
The Record/Playback Head for
Cassette Recorder incorporated in
a deep drawn mumetal case ensuring \\\
complete screening. As an integral
part of the head the mounting plate
is of tempered Beryllium copper to i
provide a simple azimuth adjustment.
The winding is centre tapped to give
the option of presenting a lower impedance to bias
and signal sources during recording.

MAGNETICS LTD.

PENRYN CORNWALL

Telephone: Penryn 3591-3363

SPECIALISTS IN ALL TYPES OF HEADS FROM THE ECONOMY MASS-PRODUCED ARTICLE TO THE VERY
HIGH QUALITY PROFESSIONAL HEAD FOR SOUND RECORDERS AND COMPUTERS. OUR TECH-
NICAL KNOWLEDGE MAKES IT POSSIBLE TO DEVISE, PLAN AND PRODUCE THE MOST VERSATILE
RANGE OF HEADS IN BRITAIN—FOR EITHER TAILOR-MADE OR MASS-PRODUCED DEVICES IN ALL

DIVISIONS OF RECORDING.

WW—057 FOR FURTHER DETAILS
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SALITON
RANGCE

of Instrument Cases
available for
rack mounting

Feotures . . .

@ Standard 19in. G.P.O. Rack mounting T7in.
panel height.

.So(npatiblc with any 7in. Vero Modular Rack
nit.

@ Modern styling.

@ Constructed of modern materials—frames of
A.B.S. plastic and covers of P.V.C. clad alu-
minium.

@ Pack-flat for ease of storage and transit.

@ Competitive prices.

@ Immediate delivery.

VERO e
ELECTRONICS | e

NO. G319
INDUSTRIAL ESTATE ATFILE
CHANDLER'S FORD I.E.A
Eastleigh o HHampshire EXHIBITION

SOS IZR

Tel.: Chandler’s Ford 2921
Telex 47551
Branches and Agents
Throughout the World

WW-—058 FOR FURTHER DETAILS
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METER PROBLEMS?

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

Full information from:

HARRIS ELECTRONICS (London) LTD

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

WW-—0s9 FOR FURTHER DETAILS

VARIABLE—HIGH CURRENT
SMOOTHED POWER SUPPLIES
WITH ACCUMULATOR PERFORMANGE
DIRECT FROM A.C. MAINS i

TYPES
O
.‘.’ &

250V RU 30/20
250VRU /60 /10
250YRU 120/5
250VRU 240 2.5

PRICE:
£131.5.0

TYPE 250VRU/30/20 provides outputs of 0-30 v. D.C. continuously variable,
up 1o 20A. Overload capacity 200% for short periods Ripple Content, impedance
and regulation equivalent to accumulator performance. Qutput protected.

INCORPORATES HEAVY DUTY SILICON RECTIFIERS. Complete
with volt and amp meters, free standing, but suitable for 19in. racking.

USED BY MINISTRY OF TECHNOLOGY: Aircraft operators, for servicing

28 v. aircraft instruments, radio; within B.C.A.R.'s.

FIXED OUTPUTS ALSO AVAILABLE. Smoothed 12 or 24 v. up to 24 amps
Applications. operating and servicing transistorised equipments, e.g. 12-24 v.
mobile rftelephone; production testing D.C. motors: heaters, wipers ignition
systems, etc., etc. Direct from A.C. without accumulators.

Avoid the extra expense of super regulation you may never need.
PRICES: from £31/4/- up to £88/4/-.

We shall be happy to assist with your power conversion problems. Call, write,
or Tel.: 01-890 4837.

EXPORT ENQUIRIES INVITED

DEPT. PUI3
BROWELLS LANE,
FELTHAM,
MIDDLESE X,
ENGLAND.

TEL: 01-890 4242

Valnodio

LIMITED

DEMANDES CONCERNANT L'EXPORTATION SOLICITES. SE INVITAN
CONSULTAS SOBRE EXPORTACION. EXPORTANFRAGEN ERBETEN.

WW-—060 FOR FURTHER DETAILS

Wireless World, April 1968



—Vortexion

CP50 AMPLIFIER. An all silicon transis-

tor 50 watt amplifier for mains and 12 volt

battery operation, charging its own battery

and automatically going to battery if mains =

fail. Protected inputs, and overload and short WW

circuit protected outputs for 8Q-15Q and - ey

100 voit line. Bass and treble controls fitted. = o “ TT

1 gram and 2 low mic. inputs. T' '
Price £84 0 0 . . . ®

1 gram and 3 low mic. inputs. _ [
Price £90 0 0 ! @ ® o0 ®

4 low mic. inputs  ...... Price £92 0 0

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 Q-15Q and 100 volt line output for A.C. Mains. Protec-
tion is given for short and open circuit output over driving and over temperature. Input 0.4v. on 100K Q. Price £70°0 0.

2030 WATT MIXER AMPLIFIER. High fidelity all
silicon model with F.E.-T. input stages to reduce inter-
modulation distortion to a fraction of normal transistor input
circuits. The response is level 20 to 20,000 cps within 2db
and over 30 times damping factor. At 20 watts output there
is less than 0.2°, intermodulation even over the microphone
stage at full gain with the treble and bass controls set level.
Standard model 1-low mic. balanced input and HiZ gram.
Price £35'0 0.

TREBLE

ELECTRONIC MIXERS. Various types of mixers available. 3-charnel with accuracy within 1db Peak Programme
Mzster. 4-6-8-10 and 12 way Mixers. Twin 2-3-4 and 5 channel stereo. Tropicalised controls. Built-in screened
supplies. Balanced line mic. input. Outputs: 0.5v. at 20K or alternative | mW at 600 Q, blanced, unbalanced or
floating. Prices on application.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c/s-20Kc/s 1db.
Lass than 0.2, distortion at 1Kc's. Can be used to drive mechanical devices for which power is over 120 watts on
continuous sine wave. Input | mW 600Q. Output 110-120v. or 200-240v. Additional matching transformers for
other impedances are available.

30 50 WATT AMPLIFIER. With 4 mixed inputs, and bass and treble tone controls. Can deliver 50 watts of speech
and music or over 30 watts on continuous sine wave. Main amplifier has a response of 30 c's-20Kc/s 1db. 0.159%,
distortion. Outputs 4, 7.5, 15Q and 100 volt line. Models are available with two, three or four mixed inputs for low
impedance balanced line microphones, pick-up or guitar.

10 15 watt ELECTRONIC MIXER AMPLIFIER.
This high fidelity 10 15 watt Ultra Linear Amplifier has
a built-in mixer and Baxandall tone controls. The
standard model has 4 inputs, two for balanced 30Q
microphones, one for pick-up C.C.I.R. compensated and
one for tape or radio input. Alternative inputs are avail- ’ P
able to special order. A feed direct out from the mixer @ A

is standard and output impedance of 4, 7.5, 15Q or 100 ““ “ f
volt line are to choice. Designed for continuous operation

on 19in. ¥7in. rack panel form or standard ventilated

steel case.

@ VORTEXION LIMITED

257-263 THE BROADWAY, WIMBLEDON, S.W.19
Telephones : LIBerty 2814 and 6242-3-4 Telegrams: " Vortexion, London, S.W.19.”
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for mounting
Integrated
Circuits

These printed circuit boards have been especially
designed to accommodate the 14 lead dual-in-line
integrated circuit modules in common use. Two
sizes of board are available, the 6" x31" accom-
modating 20 circuits and the 12" X 4" accommoda-
ting 40 circuits. Each Printed Circuit Card has

Precision
Russian
instruments

*2, 3,6, 12 point

7oy o8

o _ N strip chart
i o s * Recorders from
: ' ! | £126
R N *Recording Ammeter
: T and Recording
1 e Milliammeter at
£47

*  AC/DC Magnetoelectric Multimeter

Milliammeters, Voltmeters, Resistance Boxes,
Wheatstone Bridges & Potentiometers.

ALL OFFERED AT PARTICULARLY COMPETITIVE PRICES

DERRITRON ELECTRONICS LIMITED

Instruments Division, Sedlescombe Road North, Hastings,
Sussex. Telephone Hastings 51372 Telex 95111

WW—063 FOR FURTHER DETAILS

ALL TIED UP  ITH
MICROPHONE LEADS?
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