ectronic ignition system
icrocircuit rationalization
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lTis Relays in all shapes and sizes to cover the whole industrial electrical/
electronic field-that’s the measure of the Keyswitch product range

KEYSWITCH = Which includes the whole set of Omron minia-
‘ tures. All Keyswitch Relays are winners be-
WINNING cause they each combine competitive price and high
quality. When you gofor Keyswitch quality and economy

RELAYS ON you'll get speedy service too- Keyswitch will pro-
duce a prototype re]iym:?_él hours, deliver a large

EVERY ordqr of standa MWM}: and -emr specialist order
So wha pe ays you need, when
‘want quality, good pr ;.; ‘and_prompt delivery,

| .g"'r -J*l lewood Lané
o n-q- J '

WWwW—001 FOR FURTHER DETAILS
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why the

H It's stillan Avometer
yet fits in the pocket/held
easily in one hand

W Has a d.c. sensitivity of
10,0000/V

B Measures up to 25kV and 25A
with optional accessories

W Accuracy conforms to
B S.S. 89/54.

Get your own Multimeter
today (complete with plastic case,
leads, instruction booklet and
a full year's guarantee)
from your local supplier, or ask for

details direct from Avo.

—— ]

Avocet House, Dover, Kent
Telephone: Dover 2626
Telex: 96283

J Avo Limited

WW-—006 FOR FURTHER DETAILS
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TRIO’s New JR-310 SSB Professional
Perfection for Amateur Enjoyment

JR-310
SSB COMMUNICATIONS RECEIVER

* High-stability VFO of 2 FET’s and 2 transistors and easily handles
QSO0's for hours. * Precision double gear dial—a TRIO innovation
—with linear frequency variable capacitor. Possible to get finer
reading 1KHz. One dial rotation covers 25KHz, makes SSB de-
‘modulation easier. * Frequency range covers entire amateur band
from 3.5MHz to 29.7MHz. One-touch selection system switches
bands. WWV reception of 15MHz possible. * MHz band circuit
structure patterned on Collins type double conversion system so
first oscillation is by crystal control, second local oscillation by VFO.

Model SP-5D ' Modelll 9R-59DE u
COMMUNICATION SPEAKER BUILT IN MECHANICAL
FILTER 8 TUBES COMMUNICATION RECEIVER
* Communications Speaker which has been designed for * A mechanical filter enabling superb selectivity with ordinary IF trans-
use with the 9R-59DE. formers. * Frequency Range: 550KHz to 30MHz (4 Bands) * Sensi-
* Dimensions: 3-9/16"(W), 7-1/8"(H), 5-3/16"(D). tivity: 2pV for 10dB S/N Ratio (at 10MHz) * Selectivity: * 5KHz at

60dB (+ 1.37KHz at —6dB). When using the Mechanical Filter *
Dimensions: Width 15", Height 7", Depth 10"

the sound approach 1o qualiry

TRIO

TRIO ELECTRONICS,INC.

TRIO-KENWOOD ELECTRONICS S.A. 160 Ave., Brugmann, Bruxelles 6, Belgium
Sole Agent for the U.K. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street. Tower Hamlets, London E. 1, Phone: 01-790 4824

WW—007 FOR FURTHER DETAILS

SPECIFICATIONS OF JR-310

* FREQUENCY RANGE: 3.5-29.7MHz (7 Bands)

* SENSITIVITY: 1uv (at 10dBS/N)

* IMAGE RATIO: More than 50dB

* FREQUENCY STABILITY: +2KHz in 1-60min. after
switching on, subsequently within 100Hz per 30 min.

* Dimensions: 13"(W), 7-3/32"(H), 12-3/16"(D).

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

Send me information on TRIO COMMUNICATION
RECEIVERS & name of nearest TRIO retailer

NAME . AGE
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If you need power tetrodes at the
right price look at this EEV range

a3

Forced-air Cooled Anode Output Anode Filament ratings
Service dissipation power voltage Frequency
Type type max. (kW) (kW) max. (kv) (MHz) ) (A)
4CX1000A
4CX1000K —_ G 32 30 110 6.0 8.0
4CX1500B — 1.6 287 3.0 30 6.0 9.0
4CX5000A Cv8295 5.0 16.0 7.5 30/110 7.5 75
4CX10,000D Cv6184 10.0 16.0 7.5 30/110 7.5 75
4CX35,000C — 35.0 82.0 20.0 30 10 300
CR192A (6166A) Cv8244 100 9.0 6.9 60/220 5.0 175
Vapour Cooled Anode Output Anode Filament ratings
dissipation power voltage Frequency Boiler
Type max. (kW) (kW) max. (kv) (MHz) V) (A) unit
CY1170J 60 82 15 30 10 300 Integral
CY1172 (RS 2002V) 150 220 15 30 21 350 CY4120
4CX1000K 4CX10,000D 4CX35,000C CYy1170J CY1172

For audio or linear
single sideband
amplifiers.
4CX1000K has a

For audio, linear,

single sideband
or screen
modulated r.f.

For audio amplifiers,
r.f. linear amplifiers
or Class C amplifiers
oroscillators.

For audio amplifiers, r.f. linear amplifiers or
Class C amplifiers or oscillators. Both types
have a coaxial metal-ceramic envelope.

A range of glass envelope typesis also

solid disc screen
contact to permit
use up to 400MHz.

Send for full details
of EEV tetrodes

amplifiers.

available.

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex : 99103 Grams : Enelectico Chelmsford

Please send me full data on your range of forced-air cooled and vapour cooled tetrodes.
I am also looking for a power tetrode with the following parameters.

Output Anode voltage Frequency

power (kW) max (kV) (MHz)

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION Ww39
WW-—008 FOR FURTHER DETAILS AP 358



Wireless World, January 1970

\

rQUAD 50 is a single channel 50 Watt amplifier
designed for Broadcast, Recording and other
applications in the Audio industry, completely
proof against misuse and giving the highest
quality of reproduction.

INPUTS - 0-5 Vrms unbalanced with provision for an optional
plug-in transformer for bridging 600 ohms lines.

OUTPUTS -isolated providing 50 watts into almost any
impedance from 4 to 200 ohms.

DIMENSIONS -123" x 63" x 44"

Complete the coupon and post today.

r - — A ——
I Please send me full details of the QUAD 50 Amplifier

NAME ... . I . ——_— —
POSITION...
QUAD | |
ADDRESS..
for the I
closest approach (BLOCK CAPITALS) |
to the ACOUSTICAL MANUFACTURING CO. LTD,, |
I HUNTINGDON. Telephone : Huntingdon (0480) 2561 /2 I

koriginal sound E o e e — Wﬁy

WW—009 FOR FURTHER DETAILS
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EEV klystrons -
a wide and

flexible range
for UHF TV

EEV make amplifier klystrons for UHF TV at power
levels 5, 7, 10, 25 and 40kW into the aerial. Their
reliability is established, their operating efficiency
is good and their design provides a high degree of
operational flexibility. A 40kW tube can, for
example, be operated at the same efficiency at
any power level between 20kW and 40kW. When
operated at 40kW the tube needs only 135kwW
d.c. input

English Electric Valve Co Ltd
Chelmsford Essex England Telephone: 61777
Telex: 99103 Grams: Enelectico Chelmsford

Send for full details of
the complete range
of EEV amplifier
klystrons.

Please send me full details of your range of UHF TV amplifier klystrons
I am interested in a klystron with the following parameters

Frequency Range Bandwidth Power Level

NAME POSITION

COMPANY B .
ADDRESS

TELEPHONE NUMBER EXTENSION wWw40

WW—010 FOR FURTHER DETAILS ] AP 354
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PVC coated materials

PVC/aluminium for
front and back panels
PV C/steel for sides,
top and bottom

3 heights of case, 4
widths, 2 depths

Low cost
Modern design

Good delivery

Easy ordering by code
letter

Economy of size, 24
sizes, 48 shapes

Genuine modular
design

Stainless steel

screws used
throughout

6 chassis sizes and
many chassis
positions on }” centres

For other West Hyde products
please see previous advertisements

/

No outside paint to be scratched, PVC
easy toclean, surface is scuff resistant.
Easy cutting with rigidity.

Rigidity, low and ease of
assembly.

24 cases with screws on top and
24 cases with screws on side, that's
4B cases.

Prices include chassis.

Metal work on front and back and
chassis is made easier by aluminium,
with PVC steel cladding for strength.
Believed to be the first off the shelf
range of all PVC coated material cases.
Return of post service.

cost

70 cubic inches to 2200 cubic inches
for convenient sizing or layout, no
wasted space.

Cases may be mounted together as
height includes feet.

Modern Pozidrive screws for good
appearance and ease of use. Screw-
driver cannot slip.

Easier planning and 1 to 4 or more
chassis can easily be used.

o)

jﬂew

- Instrument case
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Kind

CONTIL

ideal for development..
cheaper for production

X Y z COST1 off 5 off 100ff P.&P.
Alas| 3]65 29/6 29/~ 28/9 3/-
Blas| 7|65 36/6 35/6 34/6 4/6
C|las5]| 10|65 46/6 45/6 44/6 4/6
D| 9| 3|65 46/6 45/6 44/6 4/6
E{ 9| 7|65 49/6 48/6 47/6 4/6
FI 9] 10]65 58/6 57/6 56/6 4/6
G| 13| 3|65 49/6 48/6 47/6 4/6
H| 13| 7 |65 58/6 57/6 56/6 4/6
1113] 10|65 69/6 68/6 67/6 6/
J]l18| 3|65 58/6 57/6 56/6 4/6
K| 18 7 16.5 79/6 77/6 76/6 6/-
L| 18| 10[65 106/— 104/— 103/ 6/
M|4.5 3|13 36/6 35/6 34/6 4/6
N 4.5 7'[|"a8 49/6 48/6 47/6 4/6
Olas | 10|13 69/6 68/6 67/6 6/-
Pl 9o 313 49/6 48/6 47/6 4/6
Q 9 |v7113 69/6 68/6 67/6 6/-
R 9 10|13 79/6 77/6 76/6 6/~
Tl13| 7[13 79/6 77/6 76/6 6/-
ul13{ 1013 99/6 98/ 97/- 7/6
vi18] 3]13 79/6 77/6 76/6 6/~
w| 18 7113 106/~ 104/ 103/~ 7/6
x{18 {10 | 13 129/6 127/6 126/- 7/6

Sizasin. ahes Ex-stock, Return of post

LOW COST—FROM 29/6d. TO 129/6d.
Laminated PVC Aluminium and PVC Steel.

Printed circuit chassis will fitintoH, |, K, L. T, U, W, X,

WEST HYDE DEVELOPMENTS LTD.
30 HIGH STREET NORTHWOOD MIDDX.

Telephone: Northwood 24941

WW—011 FOR FURTHER DETAILS

PLEASE
NOTE

All products ex-
stock for normal
quantities.  Re-
turn of post ser-
vice. Minimum
order £1. Fully
detalled leaflets
available.
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Heathkit for Instrumentation

The Heathkit range of scientific and
electronic test instruments including the
latest advances in solid state instrumen-
tation has been especially prepared for
the industrial and scientific laboratory
instrument user. Whatever your require-
ments, be they Potentiometric Chart
Recorders, Monochromators. Universal
Digital Instruments as well as VVMs and
general test instruments, substantial
savings against similar specificatioris of
other manufacturers can be made by
using Heathkit instrumentation.

THE LATEST SOLID-STATE ‘VVM’ PLUS AC AND DC CURRENT, Model IM-25
is typical of the Heathkit ultra-functional instrumentation styling.

® 9 AC and 9 DC voitage ranges from 150 millivoits ® 10 Megohm input impedance on A.C.
to 1500 voits full scale. ® A.C. response to 100 kHz.

® 7 resistance ranges, 10 ohms centre scale with ® 6in. 200y A meter with zero-centre for positive and
multipliers X1, X10, X100, X1K, X10K, X100K. and X1 negative voltage measurements without switching.
Meg measures from 1 ohm to 1000 M ohms. @® internal battery power for 120/240 volt A.C. 50Hz.

® 11 current ranges from 15uA full scale to 1.5A full ® Circuit board construction for extra rugged durability.
scale. Ready to Use A/IM-25 £47.6.0 Carr. 11/-

® 11 M ohm input impedance on DC.
Kit K/IM-25 £36.16.0 Carr. 11/-

NEW RESTYLED TEST, SERVICE AND WORKSHOP INSTRUMENTS

The Heathkit range of instrumentation can adequately provide engineers with quality
instruments at lowest cost, whatever your requirements, be they VVMs, Generators,
Oscilloscopes. Transistor Testers or Power Supplies.

FOR THE HOME WORKSHOP

The householder and hobbyist can, by purchasing easy-to-build Heathkits,
obtain low cost models for testing household appliances, automobile
circuitry, electrical/electronic models.

A ' SEND FOR THE 1970
E% FREE HEATHKIT CATALOGUE
and see for yourself the wide range of instruments,
Hmﬁfﬁzd Hi-Fi, Amateur and Leisure products

S

HEATHKIT DAYSTROM LTD, Gloucester GL2 6EE, England.
Tel: Glos 29451. Telex: 43216

N4

WW-—012 FOR FURTHER DETAILS
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This book
will send you
mad; =

Don’t read on unless you're feeling really strong. This All you have to pay for this great big hunk of temptation
book will start you on a mad, crazy spending spree. i134- (igeiuiingrpaskag:Agiand pasiage).

It's got everything, but everything for the do-it-yourself SO fillinthe COUPON NOW, i you dare
radio and hi-fi man. 2 R
Everything from a vast range of electronic components Enclose PO/cheque made out to:

available to the home electronics constructor, to a Electroniques (proprietors Standard Telephones
complete range of equipment for the radio “ham". and Cables Limited), Edinburgh Way, Harlow,
What's the book ? Essex. Telephone: Harlow 26811. |
The Electroniques Constructors Catalogue. Name. '
Only the most exciting, mouth-watering items are there. I Address |
Carefully placed in 6 sections for easy reference. And [
backed by truly efficient sales service. -— '
So if you order any of the vast selection of goods, you're l
sure to get it pretty soon. electroniques ___|

Ww—013 FOR FURTHER DETAILS
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For quality, reliability
and world-wide
availability you can
rely on Haltron valves . ..
and on Hall Electric's speed,
intelligence and reputation.
Ministry of Technology EID approval
Air Registration Board approval.

Hall Electric Limited

Haltron House, Anglers Lane

London, N.W.5.

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

Radio Valves and Tubes cabies: Hallecuric, London, N.W.5.

WW—014 FOR FURTHER DETAILS
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MODEL 2000
PLINTH SYSTEM

The SME model 2000 plinth system is more than a
handsome and convenient housing for your turntable
and SME precision pick-up arm. It meets the
mechanical requirements under which the best
performance will be obtained. High-quality
workmanship is combined with ease of assembly.

The basic unit is finished in selected veneers of teak,
straight-grained walnut, or rosewood. A one-piece
hinged lid in heavy acrylic is reinforced with a polished
stainless-steel trim.

S =

Write for details to;: SME LIMITED - STEYNING - SUSSEX - ENGLAND

-] -]

Motor boards in matching
veneers are ready cut and drilled
for screwdriver assembly with
the appropriate pick-up arm and
turntable. An uncut board is also
available.

Four-point spring suspension
adfustable for height and
damping protects the motor
board from acoustic feedback
and external vibration.

WW—015 FOR FURTHER DETAILS
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Our valves’ statistics are vital!

We worry about the vital statistics of our special
quality valves. Vital? The screen grid wire in Mullard
industrial receiving valves is the thickness of a human hair
(9-2 microns)—not much room for error. To ensure this
standard of accuracy, we set up a special measurements
department—one of the finest in Britain—making
measurements down to one millionth of an inch. That’s
the sort of accuracy that ensures Mullard valves’ built-in
reliability.

The time we spend on measurement control
cuts your equipment down-time—another reason
it pays to ask your supplier for Mullard

Mullard

Mullard Limited, Industrial Electronics Division,
Mullard House, Torrington Place, London WC1. 01-580 6633

New Buyers’ Guide

There’s a new wallchart on Mullard special quality receiving valves.
It gives comprehensive equivalents information, and it’s free from any
Mullard Industrial Distributor, or just use the reader enquiry service.

\
\
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Tektronix Type 556

DC-to-30 MHz, dual-heam,
sweep-delay oscilloscope

Simultaneous Single-shot Displays.
Current versus voltage display of a 0.75
ampere. fast-blow fuse during destructive

The Type 556 and rack-mount Type R556 use any
combination of Tektronix letter or 1-series plug-ins

The UPPER BEAM can display a signal
from either /eft or right plug-in; with
either Time Base A, Time Base B, or exter-
nal signals; triggered from a composite
vertical signal, plug-in single channel
signal (with1A1 or 1A2), external, or line.

Independent Vertical Systems use Type
1A1 or 1A2 Plug-in Units for 50 MHz
operation ; also accept any other 1 -series
or letter-series plug-in units.
Independent Sweep Systems provide 24
calibrated steps from 0.1 us/cm to 5s/cm
the X10 Magnifier extends the fastest
sweep rates to 10ns/cm.

Calibrated Sweep Delay extends contin-
uously from 0.1 microsecond to 50
seconds.

Signal-Sweep Operation enables one-
shot displays of normal or delayed
sweeps.

Independent Triggering Systems proyide

A TRIGGE RING

1140

fureen stam

oacar- ramt
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| TYre sse puaL-BEAM OSCHLOSCOPE {

The LOWER BEAM can display a signal
from the right plug-in; with either Time
Base B or external signals ; triggered from
a composite vertical signal, plug-in
single channel signal (with 1A1 or
1A2) external, or line.

stable dlsplays to beyond 50M Hz Either
input signal can be used to trigger either
or both time-bases.
New Dual-Beam CRT (with illuminated
internal graticule) provides "‘zero-paral-
lax” viewing of small spot size and uni-
form focus over the 8cm by 10cm display
area. Each beam has 6cm vertical scan,
with overlap scan of 4cm by 10cm.
EMI (RF!) Suppression — meets interfer-
ence specifications of MIL-1-6181D over
these frequency ranges: 150kHz to1GHz
Radiated (with CRT mesh filter in-
stalled), and 150kHz to 25MHz — Con-
ducted (power line).

o, “TT |

e LOWER §

. n-nm

s 3 &

overload. Both beams are driven by 8
Time-Base at 50 us/cm which is delayed
by pre-triggered A Time-Base to provide
base reference lines before and after the
event. The upper beam shows the current
waveform at 30A/cm while the lower

beam shows the corresponding voltage
across the fuse at 100V/cm.

Single-input Dual-beam Displays.
Upper beam shows bursts of 2.5MHz
pulses on Time Base A with time varia-
tion between bursts. This shows up as
increasing time-jitter between the first and
successive bursts. The lower beam shows
B Sweep (0.1 us/cm) delayed by A Sweep
and triggered on the second pulse of the
last burst to provide a jitter-free expanded
display of the A Sweep intensified zone.
The use of only one probe and one plug-in
input simplifies signal connection and
provides minimum loading on the source.
Plug-in units shown

Type 1A1 Dual-trace Unit
(Dual-Trace—50mV/cm at DC-to-50
MHz, SmV/cm at DC-to-28 MHz. Sin-
gle-Trace—500uV/cm at 2Hz-to-15
MHz. 5 Display Modes—Channel 1
Channel 2, Alternate, Chopped, Added
Algebraically. Front-panel signal output.)

Type W Differential

Comparator Unit
(Conventional Preamplifier—50mV/cm
at DC-t0-23MHz to TmV/cm at DC-to-
8MHz. Decade Input Attenuator to
X1000. Differential Input Preamplifier—
CMRR of 20,000 to 1, DC-to-20kHz.
Max Peak Input of £ 15V, XI Attenua

For detailed information on any of our products, please fill
in reader reply card or write, telephone or telex.

U.K. Ltd.

P.0. Box 69 - Harpenden
“ Telex: 25559

Beaverton House * Herts

Telephone: Harpenden 61251

e = w‘::'f:"’ tion. Calibrated Differential Comparator
g N ol > —Vc Supply of 0 to 4+ 11V. Accuracy

[ J B of +0.15% of output 4+0.05% FS.)
el - s Price without plug-in units—£ 1,560

Foroverseas enquiries:

= Australia: Tektronix Australia Pty. ttd., 4-14, Foster Street.
Sydney. N.S.W. Canada: Tektronix Canada Ltd.. Montreal.
e ronlx Toronto & Vancouver. France: Relations Techniques Inter-
continentales, S.A.. 91, Orsay. Z.l. Courtaboeuf. Route de

Villejust (Boite Postale 13). Switzerland: Tektronix International
A.G.. P.O. Box 57, Zug, Switzerland. Rest of Europe and the
Middle East: Tektronix Ltd.. P.O. Box 36, St. Peter Port.
Guernsey. C.I. Al other territories: Tektronix Inc., P.O. Box 500,
Beaverton, Oregon, U.S.A.

WW—016 FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

F R[[ ENGINEERS

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.

THIS BOOK TELLS YOU

Y HOW to get o better paid, more interesting job.
Y HOW to qualify for rapid promotion.

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

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

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

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

164 PAGES OF EXPERT
CAREER-GUIDANCE

WHICH OF THESE IS PRACTICAL INCLUDING

YOUR PET SUBJECT? e HORES
ELECTRONIC ENG. RADIO ENG. Basic Practical and Theo- 0, Peqit, Elecs
Advanced Electronic Eng. —  Advanced Radio — Gen. Radio :ne:rls‘ in ;:;7:' ‘l‘?'\',b eEﬂ:. B.LE.T.

Now offers you a
real laboratory rrain-

Gen. Electronic Eng. — Applied Radio & TV Servicing — tronics, etc. A.M.LER.E.

Electronics — Practical Elec- TV Eng. — Telecommunica- Gty & Gullds Radio .7 "0""% o =k
tronics — Radar Tech. ——  tions — Sound Recording — 2:;::;::: E’;";'Gn'r'aa‘ practical  equipment.
Frequency Modulation — Automation — Practical Radio 'mut'e ;'n“'iu'l ’dei:. Ask for demﬂs.
Transistors. ~—Radio Amateurs’ Exam. Ru:;o ‘& Television Sere
vicing, Practical Elec-
MECHANICAL ENG. tronics, Electronics B.I.E-T-

ELECTRICAL ENG. Engineering, Automation.

Advanced Mechanical Eng. —

Advanced Electrical Eng. —  Gen. Mechanical Eng, ~—
Gen. Electrical Eng. — Instal-  Maintenance Eng. — Diesel
lations — Draughtsmanship  Eng. — Press Tool Design —
— Hluminating Eng. — Refrig-  Sheet Metal Work — Welding
eration — Elem. Electrical — Eng. Pattern Making — You are bound to benefit from reading

Science — Electrical Science —
Electrical Supply — Mining
Electrical Eng.

CIVIL ENG.
Advanced Civil Eng. — Gen.

Inspection—Draughtsmanship—
—AMetallurgy
Eng.

AUTOMOBILE ENG.

Advanced Automobile Eng. —
Gen. Automobile Eng. — Auto-

Production

“ENGINEERING OPPORTUNI-
TIES.” Send for your copy nowwv—FREE
and without obligation.
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Civil Eng.—Municipal Eng.—  mobile Maintenance — Repair
Structural Eng. — Samtary  —Automobile Diesel Mainten- po ST c o U po N N ow !
Eng. — Road Eng. — Hy- ance — Automobile Electrical
draulics — Mining — Water  Equipment — Garage Manage-

Supply — Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

ment.

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

TO B.I.E.T., 446A ALDERMASTON COURT,
ALDERMASTON, BERKSHIRE.
Please send me a FREE copy of “ENGINEERING

OPPORTUNITIES.” I am interested in (state subject,
exam., or career).

Which =~ qualification = would increase your  earning powerl B i
AM.LER.E, B.Sc. (Eng.), AMS.E., R.T.E.B., A.M.LP.E. t

AMLM.L, ARIBA. AlLOB., P.M.G., ARLCS NAME

MRSH.  AMLED.  AMIMunE. " CENG. Ty s cuitps, g NAME ...
GEN. CERT. OF EDUCATION, ETC. ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

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

WW—017 FOR FURTHER DETAILS
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100 WATT,

TRY IT AND SEE!

None of this “’see if you can squeeze it up to 100 watts’’.
“Well it gets there at 2.875 KHz — anyway this is P.A., not
HiFi — so who cares what the distortion is so long as it is not
more than 6 or 7 per cent.”” The S.N.S. CD.100 amplifier
gives a pure, fully transistorised power output of 100 watts
at 1 KHz with distortion less than 1 per cent. You are
probably saying “I’ve heard it all before”. So have we! That
is why we have built an amplifier which will set new
standards in craftsmanship and performance.

To prove it we will loan you one for a seven day free trial.

% S.N.S.I

The CD.100 illustrated is a single input unit giving

100 watts RMS output for 256 mV inputat 1 KHz so it
can be driven by any tuner or tape machine or, of

course, the output of a mixer. 50/100 volt line output
(0-50-0-50) "Distortion less than 1 per cent at 1 KHz.
*Full short circuit protection with the exclusive S.N.S.
Current Lok circuit. * Ample thermal capacity to

ensure the transistors run within their limits at 100

watts continuous Sine Wave. All these plus points, and
many more, make the CD.100 yet another S.N.S. success.

S.NL.S. COVIMUNICATIONS LTD.

851 RINGWOOD ROAD — WEST HOWE — BOURNEMOUTH — HANTS — ENGLAND
Telephone Northbourne 4845/2663. Telegrams: Flexicall Bournemouth — Telex: 41224

Manufacturers of: Transistor Amplifiers, Crystal AM and FM Tuners, Radiomicrophones, Cabinet and Line Source
Loudspeakers, Loudspeaking Intercom Systems, Hotel Radio and Intercom Systems.

WW—018 FOR FURTHER DETAILS
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This new ‘“4th generation’’ I-C plug-in counter/timer

outperforms all others. ...
including from d.c. to 3 GHz
with only one plug-in. ..

Why compromise for less ? The Model 1500A has a main frame
counting range from dc to 125 MHz (to 3 GHz with a single
plug-in). This instrument is fully programmable, has provision
for external time base up to 10 MHz, and many other significant
features, including the well recognised advantages of
Monsanto’s “"4th generation’ 90% integrated circuit design.
The Model 1104B frequency converter unit covers the range
dc to 3 GHz with only one plug-in. Also available : Model
1100A uncommitted plug-in; Model T101A 500 MHz prescale
plug-in; Model 1102A 6-digit preset plug-in ; Model 1103A
500 MHz frequency converter plug-in: Model 1107A time
interval plug-in; Model 1201A DVM plug -in.

Unparalleled performance plus award-winning design make the
Model 1500A the ultimate counter for the no-compromise
engineer.

Most engineers take Monsanto's reliability for granted because
of our 2-year warranty.

For a demonstration, or for full technical details,
call 01-450 7811 or write to our exclusive agents:

G .&E.BRADLEYLTD.
Electral House, Neasden Lane, London, N.W.10.

WW—019 FOR FURTHER DETAILS
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That’s our Jo*. . . We gave her seven words
and a daisy; and the wall came tumbling
down.

The wall of silence. Distinct among the major
suppliers of hybrid IC’s and passive networks,
we at Erie soft-pedalled our publicity. We
had to. Because keen commercial minds in
UK and Continental companies snapped at
the fact that Erie hybrids give complete circuit
functions « less time, at less cost than if you
select, buy and assemble your own discrete
components...and give you a hefty bonusiin
increased reliability. So our order books were

We make them by
the million!

full. And stayed full; even with output rates
of 2.5 million units a year.

But now we are coming to you with all this
experience. Because now we can give you
the only kind of service our reputation’ will
permit. Prompt, personal service. With teams
of physicists, chemists, microelectronics
specialists, waiting to tackle your problem.
With an advanced manufacturing capability
that will lift output to the multi-million level,
raise. reljability -even higher, make prices
even more competitive. A capability backed
by a Quality Assurance laboratory approved

Wireless World, January 1970
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to BS 9000, and all of Erie’'s world-wide
experience.

Send fog Publication No. 1. It gives you all
the facts. Better still, send for an Erie sales

m engineer. He will under-
stand your problem.
ELECTRONICS

LIMITED

* Short for Joshua ? ?

ERIE ELECTRONICS LTD.,
Great Yarmouth, Norfolk.
Tel: 04934911

Telex: 97421

ERIE THICK FILM INTEGRATED CIRCUITS

WW—020 FOR FURTHER DETAILS
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Three goodideas
shelved

Decade Capacitors
Accuracy + 1% alternatively +3%.
500 volts d.c. working.

3 Dgcade — Cat. Ref. C3 — 100 pf. to
0.111 mfd. in 100 pf. steps.

4 Decade — Cat. Ref. C4 — 100 pf. to 1.111 mfd. in 100 pf steps.

4 Decade plus Air Spaced Capacitor — Cat. Ref. VC5 — 50 pf. to 1.1115 mfd. infinitely variable.
3 Decade — Cat. Ref. C3 — 100 pf. to 1.111 mfd. in 100 pf. steps.

3 Decade plus Air Spaced Capacitor — Cat. Ref. VC4
50 pf. to 0.1115 mfd. infinitely variable.

Switched Capacitor Boxes
Accuracy +5% or alternately + 1%.
Cat. Ref. C.60 O to 61 mfd. in 0.1 mfd. steps.
C.100 0 to 100 mfd. in 1 mfd. steps.
C.140 0 to 140 mfd. in 1 mfd. steps.
All instruments calibrated in absolute units so
that no correction has to be made for strays.

Decade Resistance
Average Accuracy 0.1%. Residual resistance:
4 Decade — 12 milliohms, 5 Decade — 15 milliohms.

Precision Metal film

Decade X 100,000 ohms X10.000 ohms | X 1.000 ohms | x 100 ohms | X 10 chms | X1ohm | - 0.1 ohm
{ - decade resistance box
Ma::;)m Ima 7 mA 20 mA 70 mA 200 mA 700mA | 1A sultmible for use both on
Current d.c. and at high
Short 3.2ma 10 mA 32 ma 100 mA 820 e 1 ve frequencies. Accuracy
current actually improves with
mating use and age.

5 Decade Cat. Ref. R7 1,111,100 Qby 10 Qsteps
Cat. Ref. R9 111,110 by 1 Oiteps
Cat. Ref. R10 11,111 Qby 0.1 Qsteps

4 Decade Cat. Ref. R5 111,100 by 10 Qsteps
Cat. Ref. R4 11,110 by 1 Qsteps
Cat. Ref. R3 1,111 by 0.1 Osteps

Air Cored Decade

Inductor Accuracy +5%
3 decade model Cat. Ref. L1 1 mH to 1 Henry
2 decade model Cat. Ref. L2 1 mH to 100 mH
2 decade model Cat. Ref. L3 10 mH to 1 Henry

Also available precision Air Spaced Capacitors, Conductance Boxes.
Loading Reslstors, standard Resistors and Capacitors. Potentiometers, And OUI’
Resistance Bridges and Solid State d.c. Null Detectors Sales Engineers

All Instruments Available from Stock always carry

a wide range i - | e

[ﬂd:] J.). Lloyd Instruments Limited

INSTRUMENTS
Brook Avenue, Warsash, Southampton SO3 6HP Tel: Locks Heath 84221

WW—021 FOR FURTHER DETAILS
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INCREASE

THE SENSITIVITY OF
YOUR OSCILLOSCOPE,
VOLTMETER

OR
COUNTER
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The TA401
is similar to
the TA601
(as illustrated)

SPECIFICATIONS
TYPE TA401 TYPE TA601 TYPE TA605
GAIN 40dB +0.1dB 60dB +0.1dB 20, 30, 40, 50 and 60dB +0.2¢B.
BANDWIDTH 1 Hz-3MHz 3Hz-1.2MHz 20-40d8B, 1Hz-3MHz; 5048, 2Hz-2MHz:  60dB,
+3d8 4Hz-1.5MHz.
BANDWIDTH 4Hz-1MHz 10Hz-300kHz 20-40dB, 4Hz-1MHz; 60dB, 10Hz-300kHz.
+0.3dB
INPUT >8M 2. <40pF >IMQ, <50pF >5M 2., <40pF
IMPEDANCE from 100Hz to 1MHz from 100Hz to 300kHz from 100Hz to 300kHz.
INPUT NOISE | <15 4V, sero source: |<15 u V. zero source: As TA401 and TA601 at 40dB and 60dB.
<50 u V. 100k Qsource[<40 uV, 100k £ source
POWER SUPPLY PP3 battery. life 100 hours PP9 battery. life 1.000 hours. or A.C. Power Unit.
AVAILABLE IV up to IMHz. 300mV at 3MHz. into load of 1.5V up to 2MHz. IV at 3MHz. into 100k £2 and 50pF.
OuUTPUT 100k 2and 50pF

OUTPUT IMPEDANCE

100 Rin series with 6.4 u F

SIZE AND WEIGHT

3"x 13" x1}" 7 oz. 23" x4" x 51" 2% b,

PRICE with Battery

and input lead

£17.0.0 £17.0.0 £€27.0.0
(Optional A.C. Power Unit £7.10.0 extra).

LEVELL

PORTABLE INSTRUMENTS

Fully detailed leaflets are available on our complete range of portable instruments

LEVELL ELECTRONICS LIMITED

Park Road. High Barnet, Herts. Telephone: 01-449 5028
WW—022 FOR FURTHER DETAILS
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%&5 of research...

“OTETOMIKE’

THE NEW STETOCLIP
HEADSET

WITH

BOOM MICROPHONE

STETOMIKE is the new revolutionary Stethoscope type headset
fitted with a Boom-arm Microphone.

STETOMIKE is practically weightless (approx 1% oz) compared with
the usual conventional cumbersome heavy headphones (with
Boom-arm Microphone) at present being used.

STETOMIKE is ideal for children and adults, and due to its lightness O T H E R

can be worn for long periods without discomfort and numbness. D A N AV O X
STETOMIKE is constructed of pale grey high tensile plastic parts P R O D U CTS

of advanced design. It uses the latest Danavox sensitive balanced
armature microphone capsule and magnetic earphones.

Stetoclip Headsets, Dictating

STETOMIKE employs a simple unit construction and in the event of Machine Headsets, Hospital

unavoidable damage. all items are quickly replaceable on the spot. ' .

by the readily available Danavox spare parts service. Patlent§ H eadsets, L H eaqphones'
Industrial and Hearing Aid type

STETOMIKE is competitively priced and is directly available to Earphones and Cords, Earhangers,
manufacturers and relevant wholesalers. . .

Pillow Speakers, Foot Switches,
STETOMIKE is ideal for many projects including speech trainers, Throat Mlcrophones, Mlcrophone
telecommunications, walkie-talkies. centralised dictation systems, Capsules, Jack P|UgS and Sockets,
educational and industrial training equipment, audio equipment s = ,
And kth I GLT Ve Cormerash micro-miniature switches etc.

DANAVOX (GT. BRITAIN) LTD.

Da | avox Electro-Acoustic Components and Hearing Aids

“BROADLANDS", SUNNINGHILL, ASCOT, BERKS.
INTERNATIONAL Telephone: ASCOT 23732/6

WW—023 FOR FURTHER DETAILS
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Produced by experts for Engineers, Students and Enthusiasts

This is the book you’ve been waiting for! Over
200 information-packed pages. Circuits for
audio amplifiers, record players, tape recorders,
f.m. tuners and portable radio receivers up to
hi-fi standards, all designed and proven

in Mullard laboratories.

Mullard publications are renowned for the
technical authority of their contents and the
clarity and style of their presentation.
‘Transistor Audio and Radio Circuits’ is-another

outstanding example — there’s bound to be a big
demand.

It’s handy sized and strongly bound.
Tremendous value at 30/-.

Get your copy from your local radio retailer,
bookshop or direct from Mullard (cash with

order) 32/- per copy including postage and
packing.

Mullard

Mullard Limited, Distributor Sales Division,
Mullard House, Torrington Place, London W.C.1.

CED91
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Heathkit Stereo Hi-fi ..

Are you a do-it-yourself man? Would you like to own a
first-class Hi-fi outfit at a do-it-yourself price? The wide
range of world-famous Heathkit products offers
something for everyone.

STEREO ‘COMPACTS'

The newest additions to the Heathkit range are two
“stereo compacts”. The AD-27, pictured left includes a
turntable unit with a Shure magnetic cartridge. an FM
stereo tuner and a 30 watt stereo amplifier. The whole
is built into an attractive compact teak or walnut veneered
cabinet — all for a kit price of only £82! The AD-17
compact is similar but does not have the FM radio
facility and uses a simpler but still attractive cabinet.
This kit only costs £54.

STEREO TUNER AMPLIFIERS

If you need a Tuner-Amplifier, we can offer models to
suit any pocket. Pictured on the left is the very popular
Heathkit AR-14. This is a solid-state stereo Tuner-Amplifier
with a sensitive FM tuner, a built-in stereo decoder and a
30 watt stereo amplifier (15 watts |.H.F.M. per channel).
Itis wonderful value at a kit price of £54.

. »

g?EREO TUNER/AMPLIFIER, AR-14
STEREO 'SEPARATES'

If your preference is ""separates”, or perhaps you want
just a stereo amplifier without a tuner, again Heathkit
offers a selection. Typical is the TSA-12 stereo amplifier,

STEREO illustrated. This is a solid state stereo amplifier (15 watts
TUNER I.LH.F.M. per channel) at a kit price of only £32 16 0.
TFM-15 We have radio tuners to match either for FM reception

only, or for FM and Long and Medium wave. The Stereo
Tuner, model TFM-15 costs only £28 14 O in kit form.

LOUDSPEAKER SYSTEMS

All the units described above can be used with any good
hi-fi loudspeakers. To cover this need. the Heathkit range
includes several hi-fi loudspeaker kits. The Berkeley kit
features a 12 in. bass loudspeaker and a 4 in. high-
tfrequency unit, a ready finished teak or walnut veneered

cabinet. and the kit price is only £21 4 0. The ‘Avon’ mini
STEREO AMPLIFIER, TSA-12 Kitis only £13 8.0, Y

A WIDE CHOICE OF
SPEAKER SYSTEMS

See the complete

range in the
FREE CATALOGUE!

BERKELEY Kyom

DAYSTROM LTD, GLOUCESTER, GL2-6EE.
&= aTiIT Tel: Glos 29451, Telex 43216.

WW-—-024 FOR FURTHER DETAILS
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=ULIC]iX PORTABLE D.J. CONSOLE

Meets the ever growing demand for well presented music
and speech at private and public functions—dances,
receptions. parties etc. where there is no permanent
sound installation. The Audio Portable D.J. Console
incorporates the A.25 silicon transistorised power
amplifier with three input channels each with separate
volume control. The two Garrard SP.25 single play
turntable units each have continuously variable fader
controls. Monitor loudspeaker. socket for headset and
dynamic cardioid microphone completes the equipment
which is attractively housed in solid afromosia cabinet
with detachabie legs.

a24

® HIGH QUALITY REPRODUCTION
® READILY PORTABLE

® QUICKLY SET UP

® SIMPLE TO OPERATE

® STYLISH PRESENTATION

Specification

Power Output: 25-30 watts at 100V line.
Inputs: Two microphones 30-50 () balanced.
Aunxiliary switched gram, tape, or medium impedance
microphone.

Master Gain Control, Tape Record Socket,

Bass Tone Control: + 10 db 12 db @ 100 cps.
Treble Tone Control: + 8.5 db — 10 db @ 10 Kc/s. Full information available on request—ask for details of

Pgnguicy Sonponeen 3 ovp Mae - 1S e Audio Sound Control Consoles, Integrated Mixer

Dimenslons: Length: 3° 4. Depth: 1° 6. Height: 2" 6"". .
Haight less legs: 1°0"". Amplifiers and Complete Sound Systems.

d - X SOUND STANSTED, ESSEX.
a LJ I SYSTEMS  teiephone: 027-971 3132/3437

WW—027 FOR FURTHER DETAILS

You're on the right track-
with Goldring 800

magnetic carfridges

Goldring 800 magnetic cartridges track unerringly.
Because that’s the way we make them. They’re designed to
translate even the most delicate information stored in the groove
back into an identical electrical signal. We call it the sound

of true transduction.
Hear it for yourself. You'll know you're on the right track.

Goldring 800 E .. .is designed for tran-
scription arms and a micro-elliptical
diamond is fitted to a finer canti-
lever, end damped against natural
tube resonance £18.17.1 tax paid.
Goldring 800 Super E . . . the 800
Super E is for those to whom
perfection is barely good enough.
Extraordinarily low mechanical im-
pedanceforsuperbtracking capabilities.
fidelity and robustness Each cartridge is supplied with its individual
usuallyconflict. £13.0.0taxpaid. curve and calibration certificate. £26.0.0 tax paid.

@ Send for details and complete range of Goldring Hi-Fi equipment

Goldring 800/H...the 800/H is designed
for inexpensive changers to track
between 24 —3} grams and has
a high output of at least
8mV. £10.13.6 tax paid.
Goldring 800

... the 800 is designed

for standard arms and y
changers where the ~
requirements of high

g

-g

Goldring Manufacturing Co. (Great Britain) Ltd.
486-488 High Road, Leytonstone, London, E.11. Tel: C1-539 8343.
WW—028 FOR FURTHER DETAILS
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People We
keep talk
talking | valves!

a2s
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We can't, and don't,

disregard current advancements

In sophisticated electronics

We can, and do,

cater to an undiminishing requirement

for. replacement valves from all quarters of
Industry, Education and Research.

This requirement has been built up over
many years past.

So has Pinnacle

WW-—029 FOR FURTHER DETAILS

Pinnacle

Pinnacle Electronics Limited
Achilles Street, New Cross, London, S.E.14.
Phone : All departments 01-692 7285
Direct orders: 01-692 7714
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Teleon
soft magnetic
materials give
today’s circuits |
ron’ S

Telcon .Mumetal used in a large
bushing current transformer, manu-
factured by Smith Hobson _td.,
which was one of several for the
Niagara Falls Generating Station.

*

Please senc
for further
details of
Telcon

soft magnetic
materials.

TELCON METALS LTD., Manor Royal. Crawley. Sussex.
Telephone: Crawley 28800 Member of the m G

WW-—030 FOR FURTHER DETAILS
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From laboratory to
full industrial duties -

COVERED!

THE GENEVAC KINNEY RANGE

Exceptionally compact,
oil sealed rotary piston high vacuum pumps
providing pressures of 1 torr or below

GKT, GKC SERIES -
INDUSTRIAL TYPE

Four single-stage pumps with
speeds up to 500 ft3/min.
Special patented balancing
techniques eliminate harmful
vibration — so you needn’t bolt
them down if you don’t want
to. Which makes this series
ideal for both static and
mobile applications.

GHS. GHD SERIES-

DUAL PURPOSE

For laboratory or industrial use.
Capable of achieving ultimate
pressures down to 5 x 10-4
And giving a 50% increase in
pumping speed over previous
models.

NRD - NRS SERIES -
LABORATORY TYPE

Provide a high vacuurne testing
facility down to 5 x 10-¢
ultimate pressures, plus the
ability to remove water
vapour and gases from test
environments.

All pumps are

vibration-free, with low noise
levels and full gas ballast
facilities. Cost is low, design
is compact and construction
robust. Efficiency rating is

very high and reliability
is absolute.

Write for the Genevac Kinney publications . . .

Vacuum Products Division,

GENERAL ENGINEERING CO. (RADCLIFFE) LTD.
Station Works, Bury Road, Radcliffe, Manchester.

Telephone 061-723 3271/ 3041 Telex 66200 Generalrad Manchester.

ww—031 FOR FURTHER DETAILS
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Pye Telecommunications is the world’s largest exporter of
radiotelephone equipment. Pye Radiotelephones are used
all over the world to ensure /nstant contact. Pye research
development and quality control really do keep in touch

with tomorrow.

PYE SPANS THE WORLD

the vital contact

a27
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Pye ‘Pocketione’ Personal
Radiotelephone

New battery economy circult Ex-
tremely Hght-weight and compact
Receptlon free from nolse and inter-
ference Minimum of controls
Transmit button automatically ex-
tends antenna - Hearing ald socket
Easily accessible batteries.

et

\ O

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully transistorised transmittei and
recelver Very high performapce
recelver - Crystal fliter selectivl
0:5W transmitter output 250mwW
audio power - Long endurance whh
rechargeable or dry batterles - Can
be used with external antenna to give
greater range - Weatherproof.

Pye VHF Radiotelephone
Fixed Station

Solid-state receiver and transmitier
10-15W R.F. output Fleld-ettect
transistors used in receiver - Suitable
for alt climates - Electronic sauelch -
Deslgned to meet all relevant speci-
tications.

Pye UHF Radiotelephone
Fixed Station

Solid state receiver and transmitter
8-10W R.F. output - Very high R.F
selectivity using fleld-effect tran-
sistors - Very low noise factor
Electronic squelch - A, C. or 24V d.c
operation - Suitable for atl climates
Designed to meet all relevant speci-
ticatlons.

Pye "Westminster’
Remote Mounted Radiotelephone

Completely solid state - 5-83W R.F.
output - 1-10 channels with solid state
switching - tHluminated channel Indi-
cator Sultable for ail climates
Meets all retevant specifications.

':_. I~

st

Pye ‘Westminster’
Front Mounted Radiotelephone

Completely solld state - 5-8W R.F.
output - 1-10 channels with solid
state switching - Suitable for all
climates - Meets all relevant speci-
fications.

Pye Single-Sideband
Radiotelephone

125W (p.e.p.) R.F. output ‘- Fully

transistorised recelver - C.W. faci-

litles provided - Sideband selection

by crystal fliter - Carrier insertion for

a.m. compatibility  Fixed or mobite
1 Ad d i

Pye ‘Pioneer’
Radlotelephone

Fully transistorised For use with
automatic. CB manual, or magneto
exchanges - Weatherproo! cabinet

Unattended operation over long
perl‘odl Facility for fitting-privacy

design.

Optional single antenna
operation.

Pye 5-Circult UHF
Radiotelephone

Compact 5-circult radlo terminal
Fully - t istorlsed {17

equtpment:Freauency-shiftsignalling
Continuous unattended operation In
all parts of the world Twelve
standard plans for terminals and
repeaters.

PYE

equipment
gives you
instant-contact
with mobhility

PYE TELECOMMUNICATIONS LTD. cambridge England Telephone : Cambridge (0223) 61222 Telegrams : Pyetelecom Cambridge Telex: 81166

WW-—032 FOR FURTHER DETAILS
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NEW

Litestat

TEMPERATURE
CONTROLLED
SOLDERING
INSTRUMENTS

@® Control within £21°C

@ Temperature infinitely
adjustable while running

@ Available for all voltages
Built-in indicator lamp

@® Cool, comfortable,
unbreakable Nylon handle

@ Range of bit sizes,

Copper or Philips iron-
coated

Please ask for leaflet LT.5

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone: 01-688 8589 and 4559

WW—033 FOR FURTHER DETAILS
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CHASSIS
and CASES

Type N

ALUMINIUM, SILVER HAMMERED FINISH
Type Size Price Type Size Price
N 8x6x2% ...... 18- W 12x7x7*%...... 37/6
N 6x6x3 ...... 176 W I5x9x8 ...... 48/6
N 4x4x2 ...... 1= ’; ?zx 67>< 67 ------ :z;—
U 4xX4x4 ...... = X L X0 - =
AR bl Ny ax7xe 50/6
i LR § Ty asx9x7 [l 53/6

RO pens.. =z 17x10x9...... 72/6
U 93 x78x3% .... 24/- 7 19 x 10 x 8} 78/-
U I5x9%x9...... 49/~ *Height
W Bx6x6 ...... 23/~ Plus post and packing.

Type N has a removable bottom, Type U removable bottom or
back, Type W removable front, Type Y all-screwed construc-
tlon, Type Z removable back and front.

BLANK CHASSIS

FOUR-SIDED 16 SWG ALUMINIUM

Size Price Base Size Price Base
6 X 4x2 6/3 2/11 10 x 8 x 23" 12/- 5/6
7x 4x 1y 6/- 3/2 12 x 7 x 2}~ 12/- 5/11
7x5x2 7/6 3/5 12 x 9 x 2§ 13/9 7/-
8x 4x2 7/- 3/4 13 x 8 x 2§ 13/9 6/11
84 x 54 x 27 B/- 3/9 4 x 7 x 3 14/6 6/6
9IX7x2 9/3 4/10 14 x 10 x 24~ 16/- 8/7
10 x 4 x 24" 9/- 3/9 15 x 10 x 24~ 16/6 9/l
12 x 4 x 23" 10/- 4/3 17 x 10 x 3”7 19/6  10/1
12 x 5x 3 12 4/9

TO FIT OUR CASES

Size Price Base Size Price Base

X g Yy 7/ 3/9 12 x 6} x 2" 10/9 5/

X

3 10/~ 566 15§ x 9% x 2" 17/  9/6

|
g § 2" 7/9 3/9 14 x 8} x 27 13/6 7/11
I x 6 x |

I x 6§ x 2 10)-  5/6 174 x 91 x 2}” 18/6  10/6

WITH BASES
Size Price Size Price
5x 4x 2} 9/3 3} x 3t x 2¢” 6/6
4 x 2} x I} 6/- Ix2x I” 5/6
3} x 34 x 2} 7/3 63 x 2{+ x 143" (18SWG) 8/3

Plus post & packing.

PANELS: Any size up to 3ft. at /- sq. ft. 16 s.w.g. (I85.w.g.5/3).
Plus post and packing.

H. L. SMITH & CO. LTD.

Electronic Components Audio Equipment

287/1289 EDGWARE ROAD, LONDON, W.2
Tel: 01-723 5891

We shall be pleased to quote for all your component requirements.

WW—034 FOR FURTHER DETAILS
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World Travellers pose for their passports

The Teonex family is big — 2,000 odd memters,
exclusive of semi-conductor relatives!

Like every family, they come in many shapes and
sizes. Slim or fat, tall or squat, bigger cr

smaller, and in many ages: very young to very old.

But there are two common characteristics. They
are very reliable and they all have to travel.

Nearly 60 countries now welcome Teonex, on
Government and private contract. The family album
is as comprehensive as you can get and most
members are available from stock.

For technical specifications and price lists

please write to Teonex Limited

2a Westbourne Grove Mews - London W.11 - England
Cables: Tosuply London W.11

electronic
nE“ valves &
semi-conductors

ALGO TRADE M

TEONEX

WW-—035 FOR FURTHER DETAILS
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peak sound .: englefield

peak sound
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NEW DESIGN FROM PEAK SOUND

Proved-performance high fidelity
with specification guarantee

The Peak Sound Englefield is a new system which assembles from laboratory designed
modules to provide a cost-performance ratio which has never been bettered in
high fidelity. Here is top-flight circuitry housed in a cabinet of elegantly original design
which is both beautiful and completely practical back and front. By assembling these
Peak Sound units, you can own one of the best high fidelity instruments you have
ever heard or seen and all for a cost of about £38. The assembly is supplied complete
down to the necessary connecting wires supplied colour coded, cut to length and
stripped at the ends for soldering. You can use the Englefield Cabinet design to house
either the 12 + 12 system as published in Practical Wireless, or the 25 + 25 watt
system as approved for the Hi-Fi News Twin Twenty by Reg Williamson. Go to your
stockist and ask to see and hear Peak Sound equipment now.

Matching F.M. Tuners will be available very shortly.

and this is the Peak Sound Specification Guarantee

Peak Sound guarantee that their equipment meets all specifications as published
by them and that these are written in the same terms as are-used in equipment reviews
appearing in this and other leading high fidelity journals. Audio output powers are
quoted at continuous sine wave power in terms of Root Mean Square values (R.M.S.)
into stated loads at stated frequencies,

Go to your Stockist. Peak Sound products are T

already avallable from dealers in many parts. It your
own local stockist is not yet ready with the Peak
Sound items you require. please send direct together

A with your supplier's name and address and your
requirements will be dealt with without delay

TRADE ENQUIRIES INVITED.
PEAK SOUND (HARROW) LTD., Address
32 St. Jude's Road, Englefield
Green, Egham, Surrey

|
|
|
I
|
| Name
|
1
|
|
|

Telephone: EGHAM 5316

peax sound
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To Peak Sound,32 St.Jude’s Rd., Englefieid Green, Egham, Surrey.
Detalis of Englefield systems. please and

THE SPECIFICATION

Using two Peak Sound PA.12-15's, driven simultane-
ously at 1 KHz from 240 V. mains supply.

Output per channel: 11 watts into 150Q: 14 watts into
8. (see spec. guarantee)
Frequency bandwidth: 10Hz to 45 KHz for 1dB at

1 watt.

Total Harmonic Distortion at 1 KHz at 10 wart into
150—0.1%.

Input sensitivities: Mag. PU.3.5 mV imp. R.LAA.
equalized into 68 K 2: Tape, 100 mV linearinto 100K (:
Radio. 100 mV linearinto 100 K 0.

Overload factor: 29 dB on alt input channels.
Signal/noise ratio: —65 dB on all inputs. Vol. control

max.

Controls: Volume, Treble, Bass. Low-pass Filter
Mono/Stereo: On/off: Balance

Using two PA.25-15 amplifiers, output is then 25
watts into 15¢0r 8 per channel at 1 KHz.

Power bandwidth for —1 dB at 20 watts R.M.S. Into
150 at less than 0.25% distortion is 20 Hz to 20 KHz.

THE MODULES

Englefield  Amplifier Cabinet  with
front panel. knobs. sockets. cut and
stripped wire, fuses, edge connec-

tors. etc €6 0 ©

Two PA. 12-15 power amp. built

modules £11 19 0

SCU/400  Pre-amp/Control  module,

built £15 15 0

PS/45 Power Supply kit £4 10 0
£38 4 0

Using two PA.25-15 modules at
£11/15/— each and PS/68S Stabilized
Power Supply Unit at £13/10/-. total
price for complete system comes to £58 15 0

wwi
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Some notes on Bridge Mleasurementby WAYNE KERR

Number 6
Radio-Frequency Bridges

The first five issues in this series of notes have described
some of the basic principles of low frequency bridges and
also their application to the measurement of components
using two, three and four terminal techniques.

Transformer Ratio Arm bridges can be designed to
operate at radio frequencies up to about 250MHz where
other forms of bridge based on transmission lines
become practicable.

The design of a bridge required to operate at high
frequencies demands careful attention to every aspect of
the layout, and in particular to the series inductance
introduced by connections between component parts of
the bridge. Short lengths of conductor which are insignifi-
cant at low frequencies can resonate and introduce
immense errors as the frequency is increased.

However, the neutral connection which is available
from transformer ratio arms can be used to effectively
cancel the series inductance of conductors in the following
manner. If two strip connections are made to, say, a
bridge standard, these are placed side by side and
mounted above a plate connected to neutral. The loop
current flowing in the strips will induce, in the plate, an
equal and opposite current which cancels the magnetic
field, thus reducing the loop inductance.

Figure 1 illustrates a practical circuit for a bridge
capable of operating at frequencies up to 100MHz.

G Standard

e

C Standard

: N RE.

Detector

i C !
RE D" P]‘—‘:_ i

Source " o

i Neutral o

Connecting
Blocks

Fig. |

Z Unknown

The transformers are formed by winding thin silver
tapes on to ferrite or ferrous dust ring cores which are
mounted inside individual screening cans.

THEWAYNE KERR COMPANY LIMITED
NEW MALDEN - SURREY - ENGLAND

The unknown impedance is connected to the blocks
shown in the diagram which represent a shunt capacitance
on the unknown side of the bridge. This capacitance is
balanced by the standard variable capacitor and its value
is so chosen that the capacitor is half engaged when the
dials are at zero. An unknown reactance can therefore be
balanced either by increasing the setting of the capacitor
or decreasing it in the case of an inductive reactance. This
feature is of particular value when transmission lines or
aerial arrays are being evaluated.

Drums of low inductance resistors forming fixed
conductance standards are arranged to engage with
spring contacts. A variable conductance for interpolation
is formed by means of a resistor R which is fed with a
voltage derived from a resistive potential divider P,

Recently, a continuously variable potential divider has
been developed which enables voltage division to be
effected with great precison. This device is based on the
magnetic field in a single turn loop and is illustrated in
Figure 2.

The loop is connected to a winding which forms part of
the left hand transformer shown in Figure I. An auto-
transformer is connected across the loop and several
taps are connected to give a predetermined voltage
distribution round the loop. Separate loops can be used
to drive resistive and reactive standards and one inter-
esting feature of the arrangement is its ability to create a
continuously variable inductance standard. In this case
an air cored toroid can be employed whose external field
is so small that the presence of metal objects near the coil
has no measurable effect.

Radio-frequency bridge measurements require that
considerable care should be taken in setting-up the
apparatus. Any leakage of power from the source to the
detector which by-passes the bridge network will give
errors. Furthermore, if an aerial assembly is being
measured, radiation from the aerial may be picked up by a
badly screened detector and subsequently cancelled by a
voltage of opposite phase in the operation of the bridge
which will now balance at a false point on its scales.
However, with a well screened detector and with soundly
constructed connecting cables coupling the source and
detector to the bridge, highly accurate measurements can
be performed on both active and passive assemblies.

Telephone: 01-942 2202
Cables: Waynkerr Malden
Telex: 262333

WW—037 FOR FURTHER DETAILS
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FOR

BS 9000
ASSURED RELIABILITY

BRITISH STANDARDS INSTITUTION
INCORPOBATED BY ROYAL CHARTER
BRITISH STANDARDS KOUSE
2 PARK STREET, LONDON W1Y 4AA

VLK. Mombet | | eraiions Lints

.1 BEEBY  Chteman of Esamutivy Board

e A L BINNEY, G, Duacior Gesersl

Tophews:  0)-arv s000
Tolas

Newmarket Transistors Ltd., mn:‘:‘m:.

Bxning Road, Towgrnms ANDARDS LONDON Wi

Newmarket, o

Suffolk. o 0C/33/1 ~ 1014/
tembe. S

For the attention of Mr. R.G.Maclagan, Dese 15th Sep r, 1963

Managing Director.

Dear Sirs,

British Standands Institution Approval of
Marufacturer wder HS, 8000

I have to 1ntors you that the arrangements at your Works at

Exning Road,
Newmarket,
Suffolk.

are approved by the British Standards Institution as satisfying the requirements
of BS. 90Q00.

The inspection arrangements are to be under the control of your approved
Crief Inspector, Mr. R.W.Rushmore
ard your approved Deputy Chief Inspector, Mr. H.R.Harvey.

This approval covers the following:

Manufacture of electronic [arts of assessed quality to the
BS. 9000 series of spacifications as follows:=-

Generic Specification BS. 8300
(1) Transistors excluding FETs

The British Standards Institution Approval Number allocated to your Worls
idntified above isi=

BS. 9000 Approval 1014A1
am this should be quoted on all relevant documents.

The BS. 8000 Manufacturer's Factory Identification Code letters allocated
to your Worls identified above are:-

You are hereby authorised to use only the following reference to approval
an letter headings, advice notes involces etc.

BS. 9000 Approval 10144

This approval, which is subject to the conditions of BS. 000, may be suspersied
or withdrawn by British Stancards Institution in accoruance with those corditions
ant 18 subject to supervision by the Supervising Inspectorate of the Institution,
which until further notice will beif

Electrical Quality Assurance Directorate,
ts Department,

Ministry of Technology,

Aquila,

Bromley,

Kent.

Will you please achmowledge receipt of this letter (with a copy W the
Supervising Inspectorate) on the enclosed form.

Yours faithfully,

e e
C.G.Usher
Senior Administrative Officer,

ntormadira! (s arsivm Fot Svammiasosspiiom,
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Push Button
Switches

Switches with a diverse range of contact configurations.
Any combination of complex latching and interlocking
function in single, and between twin bank assem-
blies. Available with illuminated buttons and choice of
five colours, individual legends can be engraved. These,
with rotary, slide and lever switches are available
from IMPECTRON LIMITED, write or phone for
illustrated literature to 23-31, King Street. London, W.3.,
Telephone: 01-992 5388.

IMPECTRON

WW—038 FOR FURTHER DETAILS
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WORLD FAMOUS >
ARIABLE VOLTAGE CONTROLS

VARIABLE TRANSFORMERS

4 * Output 0-260V
* Input 230V 50/60CPS
#* Shrouded for Bench or Panel mounting

Inset shows latest pattern Brush gear ensuring smooth continuous adjustment.
£5 1 0 0 2.5 amp £6.15.0 8 amp £14.10.0 12 amp £21.0.0
1 dMpP  S5amp£9150  10amp£18.10.0 20 amp £37.0.0
CONSTANT VOLTAGE TRANSFORMER. 20 AMP LT SUPPLY UNIT SOLID STATE VARIABLE
e e B s o *  input 240V VOLTAGE CONTROL
stabilizer. = m & Output 25-240V
Specification: and 12V fully adjustable o | # input 240V 50 CPS
* Output 240V % Size16”x12"x20" high % 5amp & 10 amp modais

 Accuracy + 1% % Weight 50 Ibs & Completely sealed

# Input 190-260V 5 amp model
* Capacity 250 watts

* Corrected wave ’ £8.7.6
£1 2.1 0-0 cap20- | $ > | 10 amp model

UNIVERSAL
MlCRO SWlTCH

10 amp C/0 PUSH-BUTTON
5. Hamp C/O MICRO-SWITCH

panel mounting.
1 ’6 - Buttons in Red. Green, White & Black

each in quantity Type SS-1. 4’8 each per 1,000

IMMEDIATE DESPATCH

FULL SPARES AND SERVICE AVAILABLE

SYNCHRONOUS MOTOR & CLUTCH | R%ESS I IMERS SYNCHRONOUS MOTOR & CLUTCH

M a
10 MILLION OPERATIONS * FULLY ADJUSTABLE UP TO 200 SECONDS. i “l“"::' Ko ampndades
Instantaneous & Timed FITTED WITH 6AMP S.P.D.T. SWITCH. e s AR
out 3 AMP contacts * ONE MOOEL PROVIDES DELAY AFTER ENERGISE

INSTANTANEDUS
Repeat Accuracy + 3% OR DELAY AFTER DE-ENERGISE. RO Eo BT
Dial ranges 0-10 secs up to

0-28 hrs. May also be used 2 AMP CONTACTS
as impuise stant RANGES: 0-10 SECS T0 0-36 MINS

£11 ' £6 £5

dependent apprax.
on quantity dependent - dependent
on quantity b on quantity

3y
PNEUMATIC TIMER
SYS TIMER TYPE ATS STP TIMER

PROXIMITY SWITCHES, LIMIT SWITCHES AND LIQUID LEVEL CONTROLS
MANUFACTURERS AND IMPORTERS FOR MINISTRY OF DEFENCE, G.P.0.

OMRON PRECISION CONTROLS

DIVISION OF IMO PRECISION CONTROLS LTD.
(Dept. WWX) 313 EDGWARE ROAD, LONDON, W2. TEL: 01-723 2231

WW—040 FOR FURTHER DETAILS



BOOKSBY 6.A.BRIGES

OVER A QUARTER OF A MILLION COPIES SOLD SINCE 1948

AERIAL HANDBOOK (second edition) /
176 pages, |44 illustrations. res
PRICE (semi-stiff cover) 15/- (16/6 post free). .
Cloth bound 22/6 (24/- post free). .

CABINET HANDBOOK

112 pages. 90 Illustrations. PRICE 7/6 (8/6

post free.) Semi-stiff cover. Cloth bound 15/- (16/6
post free).

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers and &/~
leaders in Audio. Cloth bound.

PRICE 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 illustrations. Cloth bound.
PRICE 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
cloth bound.

PRICE 30/- (32/6 post free).

A TO Z IN AUDIO
224 pages, 160 illustrations. Cloth bound.
PRICE 15/6 (17/- post free).

PIANOS, PIANISTS AND SONICS
190 pages, 102 lllustrations. Cloth bound.
PRICE 18/6 (20/- post.free).

ABOUT YOUR HEARING

132 pages, |12 illustrations.

PRICE (semi-stiff cover) 15/6 (16/6 post free).
Cloth bound 22/6 (24/- post free).

READERS OPINIONS

| have recently been going through eight of your
books and they have been a feast of information. |
have been llke a dog with eight tasty dishes, not
knowing which one to tackle first but nipping about
and sampling each one.

Somerset, Sept., 1969

Having read the majority of your ‘Bibles on Hi Fi,’
of such a remarkably ‘hi’ standard, | eagerly await
a copy of your Cabinet Handbook.

London N22, November, 1969

Please send orders and enquiries to:

RANK WHARFEDALE BOOK DEPT. B.W.S.
13 WELLS ROAD ILKLEY YORKS

Telephone: ILKLEY 4246

Published by
RANK WHARFDALE LIMITED IDLE BRADFORD YORKSHIRE
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YOU

WANT

PARTS
URGENTLY

—almost
immediately!

So what do you do?

You reach for the 'phone and dial ONO
239 8072, if it is anything made by the
United-Carr Group. You will be sur-
prised how soon you'll get what you want.

Your immediate needs are our
business

We exist to supply the small user quickly
with standard parts made by these Com-
panies and carry large stocks of their
fasteners and clips and a wide range of
Radio, Electronic and Electrical compo-
nents. We're geared to speedy handling
and dispatch.

But you will need our latest
catalogue

For quick and accurate ordering you
should keep our comprehensive cata-
logue by you. This useful reference book
gives full details of the wide range of
parts we stock—nearly everything of the
kind that you are likely to require.

Even though not ordering anything im-
mediately, you should write now for this
useful publication and so be ready to
handle rush jobs whenever they arise.

United-Carr Supplies Ltd.,
Frederick Road, Stapleford, Nottingham.
Sandidcre 8072 STD ONO 239 8072

UNITED-CARR
SUPPLIES

UNITED-CARR GROUP

WW-—042 FOR FURTHER DETAILS
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RPM

ANDERS

let’s face it

Not everybody’s dial is all it should be, so we at Anders
specialise in changing our customers faces to order.

Our experienced team of Dial Printers is ready to perform
the most complex Face Change with promptness and
efficiency. As well as holding the largest stock of off-the-

Anders means meters

shelf meters and associated accessories in the United
Kingdom, Anders offer a really fast service for supplying
non-standard range instruments with special readings.
Let's face it, if you have problems with your dial it pays
to let Anders face it.

ANDERS ELECTRONICS LIMITED

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

Manufacturers and distributors of Electrical Measuring Instruments
and Electronic Equipment. Sole U.K. distributors of FRAHM
Resonant Reed Frequency meters and Tachometers.

WW—043 FOR FURTHER DETAILS
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SERVICE & TEST

EQUIPMENT

We understand what you need and we make sure that you get it —

from the latest EP.100LN Band Suspension Multimeter/Transistor 1
Tester, through Signal Generators, KV Probes and Circuit
Tracers to the KEW.7 Pocket-Size Tester — Eagle have it.

You can count on Eagle quality. What's more, you can count

on Eagle prices. And above all — you can count on
quickest possible del
And another attractive thing about the range of
Eagle Products is the rate at which fast-selling
new items are added! See our new
cataiogue, which proves the point! /
Send the coupon to the Sole ,
Distributors of Eagle Products — /
B. Adler and Sons (Radio)

Limited, Coptic Street,
London, W.C.1 or quicker
stil), dial 01-636 9606,

ask for Carol Hill, she'l} /
send you one today!

/@PGLQ

. A
v OpuC
/ CATALOGUE PLEASE - 8Y RETURN OF POST

NAME

COMPANY
//ADDRESS
/ 30
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M. R. SUPPLIES (London) LTD.,

(Established 1935)

Unk lly ised as P of UP-TO-DATE MATERIAL. which does the job properly.
Instant delivery. Batiataction assured. Prices nett.

ROOM THERMOSTATS. Danfoss wall-mounted Thermostats, 40 deg. F.-80 deg. F., 380 v. A.C,,
4 amps.; 24¢ v. A.C.. 6 amps. Qur nett price £1/12/6 {(des. 2/-).

MINIATURE RUNNING TIME METERS ( gamo). We have great demands for this remarkable
unit and now can supply immediately frot &, 200/250 v. synchronous. Countlug up to
9,989 hours, with 1/10th indicator. Only 1} ins. square, with éyclomster disl, depth 2 ins. Many
industrial and domestic applications to indicate the running timeé of any electrical apparatus,
eaay to install, 83/~ (des. 1/8).

SYNCHRONOUS TIME S WITCHES. { Another one of our popular spesialities) 200/240 v. 50 ¢., for
accurate pre-set switching operntions. Bangamo 8.254, providiug up o 3 on-otf operations per
24 hours at any chosen times, with day-omitting device (use optional). Capacity 20-amps. Com:
pactly housed ¢ in, dia., 3} in. deep. £6/4/6 (des. 4/6).

ELECTRIC PANS (Papst). for extracting or biowing. The most exceptional offer we have yet
made. 200/250 v. A.C. Induction motor—silent ruaning. 2.800 r.p.mn. duty 100 C.F.M. Only
4iin. square and 2in.deep. Ideal for domestic or Industrial use. Easy mounting, £3/5/- (des. 3/6).

SMALL GEZARED MOTORS. In addition to our well-known range (List G).169), we offer small
open type B.P. Units 200/260 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 5in. long, with lin. shaft
projection emch side and enclosed gearbox. Sultable for display work and many industrial uses.
Only 75/- {des. 8/-).

MINIATURE COOLING FANS. 200/250 v. A.C. With open type Induction motor (no interference),
Overall 4in. x 3fin. x 2}in. Fitted 8-bladed metal Itnpeller. ldeal for projection iamp coollng,
light duty extractors, etc., still only 31/8 (des. 5/-).

AIR BLOWERS. Highly efficlent unita fitted induction totally enclosed motor 230/260 v. 50 c.
1 ph. Model 3D.26, 80 CFM (tree air) to 11.5 CFM at .15 WG (slze approx.) 6 x 6 x 7in. Outleta
24in. aquare. ?‘10}- (des. 5/-). Model 8D27, 120 CFM (free air) to 40 CFM at 1.2 WG, 8 x 7
X 9in. outlet 3}in. 8q., £11/15/6 (des. 5{-). Model 8D28, 260 CFM (free air) to 127 CFM at
1.5 WG, 11 x 8 x 9In., outlet 3in. sq., £13/17/6 (des. U.K. 7/8).

SYNCHRON@US ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended In many
national journals). 200/250 v. 50 c. Bell-starting. Fitted spindles for hours. minutes and central
sweep second hands. Central one-hole fixing. Dia. 2jin. Depth behind dial only lin, With
back dust cover, 38/6 (des. 2/-). Bet of three brass hands In good pisin style. For 5/7in. dis. 3/6
For 8/10 dia. 3/6 set.

SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s. Beif-starting 2in. dia. x 1tin.
deep. Cholce of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h.. 1 res. 12 hours. 1 rev. per day.
Adny one 4@ (des. 3f-). Also bigh-torque model (G.E.C.), 2{in. x 2in. x 1}in. 6 r.p.m., 57/6
(des. 2/},

SMITHS TIMER MOTORS. Bynchronous, seif-starting 200/250 volts, 1 ph., B0 c. Ciockwise.
4 rp.m. onlg Only 25/~ tdes. 2/-).

MINIATURE D.C. MOTORS. 6/12 volts D.C. Ideal model makers. 4,000/9,000 t.p.m. no load.
1} in. x 1} in. diameter. Flange fixing. Only 5/- (des. 1/6).

EXTRACTOR FANS. Ring mounted all metal construction. T/E inductlon motor, silent opera-
tion, 8in, blade, 10in. max. dia., 400 CPM. £8/10/0 (des. 5/-) 8ame model 10in. blade. 12in
max. dia., 500 CFM. £6/1640 (dee. 6/-).

IMMEDIATS DELIVERY of Stuart Centrifugsl Pumps, including staiuless steel (most models)
OFFICIAL STOCKIST: ““PARVALUX’ Eleotric Motors (List G.M. 189)

M. R. SUPPLIES (LONDON) LTD., 68 New Oxford Street, London, W.C.1
(Telephone : 01-636 2958)

AVAVAV, Vs VAVAY A VIS VAVAY A VSN VAVAVAY

m DC to AC
VARET)TRANSVERTORS
Carry out your field tests using standard AC equipment.

(transistorised DC Invertors/Convertors)
A VALRADIO TRANSVERTOR will enable you to use all types
of test instruments in the field or in motor vehicles.
Standard models are available for loads of 20W to 1000W for
battery inputs of 12V & 24V and equally important to you most
types are available from stock.
Prices range from £5 to £170.
The range is covered by three basic groups, having distinct
characteristics.

T series—Square wave, frequency tolerance 3Hz
Q series—Square wave, frequency tolerance iHl
S series—Sine wave, frequency tolerance Hz

Typical model BI12/200S input 12V output [15-230V 200W.

Price £67-12-0

VW __WW VW
VW WV VAVAVAV

[
el

WAVAVAV)

Type B12/200S

Send for full Information and technical details:
VALRADIO LTD., Dept. W.C.4,
Browell's Lane, Feltham, Middlesex, England. Tel.: 01-890 4242

I— AVAVAVAY QVAVAYAVu—
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10-3Thyristors

fire made in
Britain by AEl

Semiconductors

Which means delivery and quality of this low cost
thyristor are guaranteed.

Features

MW All voltage grade available, from 50 to 600V

M Three grades of maximum gate sensitivity
200pA  1mA 10mA, allow selection to
give the best performance for every application

W Meets BS9300 Quality Assurance Requirements
H Fully diffused

Worite for full details to:
AEl Semiconductors Ltd, Carholme Road.
Lincoln. Telephone: Lincoln 26435

AET

SEMICONDUCTORS

Member of GEC S ductors Ltd.
WW—046 FOR FURTHER DETAILS

MODEL SR1
nt solder remover
|d|::|‘:or printed circult work
and integrated circuits.
79]86

MODEL S R2
with non recoll
action

82/8

MODEL ST-60
90/-

‘Hot' wire
stripper for
P.T.F.E
insulation.

24 v operation.

fow
Solderin
ideal for

MODEL WG50
59/6

ically
Thevmostaucal »
controlled mmnatuvaem
soldering iron §0 wat
6 bit sizes v T
Available for 1d2v,

24y, 110v an )
210/250v. operation

A m'"'alure

Maing voltage
SO,denng iron

Full details of

these and other /
instruments %eratiop,
from the Sole

U.K. and Export [l S
distributors. +\.

W.GREENWOOD ELECTRONIC LTD.

21, GERMAIN STREET, CHESHAM, BUCKS
TELEPHONE: CHESHAM 4808/9.
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SIMPLY SUPERB!

the new brenell...

MODEL ST STEREO

Probably the most important new

The new ST400/200 recorders are different from all previous Brenells. All

transistorized electronics ; shelf-mounting cabinet ; simplified controls.

Sound quality is even better than ever—as gocd as you can hear. Three-motor

deck performance and reliability ; quality components throughout. All usual

facilities are available.

ST400/200 recorders are designed to give you exactly what you expect from a

Brenell today.

Only the price is less than you may expect. .. £145 recommended. You pay no

import duties . . . no high selling costs . . . only for a top-quality recorder, well

made. It’s a fine formula !

e Mono or stereo operation

e Choice of 2 or 4-track
models

e 3 outer-rotor motors

e 3 tape speeds

e 2 recording level meters

e Full input/output and
control facilities

A range of Brenell mono and stereo recorders is available, together with
Brenell deck and tape-link.

brenell

BRENELL ENGINEERING COMPANY LTD. 231/5 Liverpool Road, London, N.1. Telephone : 01-607 8271

GD 730

recorder of the year!

WW-—048 FOR FURTHER DETAILS7

DC300

DUAL-CHANNEL POWER AMPLIFIER

Frequency Response

-0.1db Zero-20K Hz at 1 watt into 8 ohms, +0.6db Zero- 100K Hz.
Less than 5°, 0-10KHz.

+ 1db Zero-20KHz at 150 watts RMS into 8 ohms.
Power at Clip Point T

Phase Response
Power Response

ically 190 watts RMS into 8 ohms, 340 watts RMS into 4 ohms per channel.

% DC-Coupled throughout!

% Short Circuit proof!

* 500 Watts RMS Meno.

% 70 Volt Balanced line out!

% Only £320 inc. duty!

Total Output (IHF)

L.M. Distortion
(60-7KHz 4:1)

Damping Factor

Hum and Noise
(20-20KHz)

Slewing Rate
Dimensions
Weight
Finish

Typically 420 watts RMS into 8 ohms, 800 watts RMS into 4 ohms.

Less than 0.19% from 0.01 watt to 150 watts RMS into 8 ohms, typically below 0.05%. (max
0.05%.

Greater than 200 (Zero to 1KHz into 8 ohms at 150 watts RMS).
100db below 150 watts RMS output {unweighted, typical 110db).

8 volts per micro-second. S-R is the maximum value of the first derivative of the output signal.
19in. standard rack mount (W.E. hole spacing), in. height, 93in. decp (from mounting surface)
40 pounds net weight.

Bright-anodized brushed-aluminium front-panei with black-anodized front extrusion, access
door, and chassis.

CARSTON ELECTRONICS LTD.
71 OAKLEY ROAD
CHINNOR, OXON
Telephone: Kingston Blount 8561

WW—049 FOR FURTHER DETAILS
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The world's best portable
professional audio tape recorder

Lids of transparent, shock resistant plastic, have been removed for
clarity of iffustration.

These models plus eight variants give the professional user a choice of twelve basic Nagra |V tape recorders.
Modular plug-in electronic circuit boards, available for each machine, allow unique flexibility in the
choice of recording functions.

Study the Nagra IV brochure and see how you can select precisely the facilities you need, built in to one
compact machine of outstanding performance and reliability.

Write or telephone for technical information.
HAYDEN LABORATORIES LIMITED,

East House, Chiltern Avenue, Amersham, Bucks., England
Tel: 02403 5511 Telex: 83251 Cables: Haylab Amersham.

HAYDEN

WW—050 FOR FURTHER DETAILS
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30 YEARS EXPERIENCE

IN THE DESIGN AND MANUFACTURE OF SOUND SYSTEMS
WHY NOT LET US SERVE YOU

PRINTED CIRCUIT SOLDERING PLANT MODULE TEST AND INSPECTION BAY

All types of Public Address equipment from
-
o 'Astronlc ol 10-2,000 watts.
Custom built mixers.
Transformers and chokes.
All enquiries to:—

ASSOCIATED ELECTRONIC ENGINEERS LTD.

DALSTON GARDENS, STANMORE, MIDDLESEX. HA7-1BL
TELEPHONE 01-204 2125 4 LINES.

WW—051 FOR FURTHER DETAILS

INSTRUMENTATION BY NOMBREX (1969) LTD.

TRANSISTORISED—COMPACT—MODERN STYLING

STANDARD MODEL 28-S XTAL CHECK MODEL 29-X
® 150 KHz2-220 MHz on fundamentals @ All the features of the Model 29-S
@ Eight clear scales. Total length 40”
® Smooth vernier tuning—ratio 73 : 1 AND
® Spin wheel tuning—optional extra ® Integral Crystal Oscillator providing cali-
® Ma'gnuﬁer Cursor—precision tuning bration check points throughout all ranges.
@® Unique electronic scale calibration For adjustment of scale accuracy to
@® Overall accuracy. better than 1.5% +0.02%.
® Modulation, variable depth and frequency Price £27-10-0
Price £20-0-0
R.F. SIGNAL GENERATOR ® Weight of instrument with spin tuning 3 Ib.
MODEL 29 ® Size: Height 53", Depth 33", Width 73"
Spin Wheel Tuning £1-0-0 extra
= Send for full technical leaflets.
Trade & Export enquiries welcome NOMBREX (1969) LTD., EXMOUTH, DEVON Pk wxsl Panking (5 iy,

WW—052 FOR FURTHER DETAILS

DIOTESTOR IN-CIRCUIT TRANSISTOR TESTER

i
.!:, . o |

electronic

components
Ro fast..

Radiospares g0 st Londone.co
Tel: 01.253 9561, Telex: 262341, BRITEC LIMITED, 17 Charing Cross Road, London, W.C.2

Tel: 01-930-3070

WW—053 FOR FURTHER DETAILS WW—054 FOR FURTHER DETAILS
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Edmundsons Electronics Ltd.
60-74, Warket Parade, Rye Lane,
Peckham, London, S.E.15.
Tel; (019-639 973

Hawnt & Co. Ltd.
112-114, Pritchett Street,
Birminglam, 6.

Tel: (021)-359 43C1

South Wales Wireless
Installation Co Ltd.
121, Citv Road, Cardiff.

Tal: (0222)-23636

Smith & Cookson Ltd.
49:57, Eridgewater Street,
Liverpodl 1.

Tel: (053)- 709 3154

The Needham
Engineering Ca. Ltd.
P.0.B. 23, Townhead Street,
Sheffieid S1 1YB

Tel: (0742)-27161

J. Gledson & Co. Ltd.
Newbigg n Lane, Wasterhope,
Newcastle Upon Tyae, NE5 1PM
Tel: (0632)-860955

At somz time, every user ¢f closed circuit t.v. nezds a replacement vidicon
tube. That's when you need a service organisation tha: can really perform.
Just p ck up th2 phore and contact your nearest EMI distributor.

EMI research has produced a range of tubes with reliability, good resolution
and high sensitivity. Our distribution organisaticn has ceen expanded and
streaml red. This ensures that everyone using closed dircuit t.v. has eccess
to the 2est professicnal advice and a fast replacement service.

For furtazr dezai s of the EVI vidicon range contact your distributor cr:-

@ ELECTRON TU3E DIVISION
EMI Elect-cn cs, Ltd , 4ayes, M ddlese«. Tel.01-573 3888. Ext. 2078 ~zlex. 22217 Cables EMIDATA London.

WW—059 FOR FURTHER DETAILS
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Farnell
A15

Operational
Amplifier
Power Supply

*15-0-15V at 100mA

* Employs operational amplifiers
* Overload praotection

* Available as card or sub-unit

The A.15 is intended for driving operational
amplifiers and the twin output, nominally 15V,
can be varied between 12-17V or connected in
series to provide 24-34V. Both ganged control
and independent adjustment of oneoutput enable
precise setting of output voltages.

DIMENSIONS:

Card

Height 38.1 mm (1.5")
Width 64 mm (2.52")
Depth 130 mm (5.12")

Complete Sub-Unit
Height 47 mm (1.85")
(including feet)

Width 67.5 mm (2.66")
Depth 153 mm (6.02")
(including terminals)

Price:

£18. 0. 0. —card

£20. 0. 0. — modular sub-unit

(cover, mains lead and terminals)

FARNELL INSTRUMENTS
LIMITED,

Sandbeck Way,
Wetherby, LS22 4DH.
Telephone: 0937-3541/6.
London Office:
Telephone: 01 802/5359

MULTIMINOR MK, IV

REPAIR SERVICE
7-14 DAYS
We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89,

Release notes and certifi-
cates of accuracy on request.

MODEL 8 MK. IIX
Suppliers of Elliott, Cambridge and Pye instruments
LEDON INSTRUMENTS LTD

76-78 DEPTFORD HIGH STREET, LONDON, S.E.8
Tel.: 01-692 2689

E.I.D. & G.P.0. APPROYED CONTRACTOR TO H.M. GOVT.

WW—061 FOR FURTHER DETAILS

METER PROBLEMS?

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

Full Information from:

HARRIS ELECTRONICS (London)

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

WW—060 FOR FURTHER DETAILS
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You
couid

be doing
things on
amuch
bigger
scale

SELECTEST

-(,/
SUPrPER SS9
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Right now the Selectest Mk2 multi-
range test meter meets the requirements
of all recent and immediately foreseeable

developments in the electric and
electronics industries. Accuracy and
sensitivity are maximal and these

major characteristics are complemented
by the extra robustness that withstands
modern working conditions and gives
longer life. The case is modularly
constructed in wipe-clean, tough —
but lightweight—melamine. The
terminals accept 4mm push-in-plugs
and are arranged on the front panel so
that the Selectest Mk2 can be used
vertically or horizontally. The scale is
25% longer than that on any comparable
meter and incorporates an inset mirror
and knife thin pointer. Range selection
permits continuous rotation. The ultimate
are S.E.I. high voltage probes which
extend the Selectest’s range to 25 or
30kV d.c. for the testing of equipment
where the source of impedence is high.

These probes can be used with any

reputable meter of the required
sensitivity: but only a Selectest will

last as long as the probes.

We manufacture a wide range of portable
instruments... write today for full information

selectest MARK 2 multi-range test meter
(\.‘l) SALFORD ELECTRICAL INSTRUMENTS LIMITED
e Peel Works, Barton Lane. Eccles. Manchester M30 OHL

SEC Telephone: 061-789 5081 Telex: 6671
A Member Company of G.E.C. Electrical Components Ltd

NORMATEST

MODEL 785
40 RANGES FOR—
D.C. CURRENT & VOLTAGE
A.C. CURRENT & VOLTAGE TO 30 kc/s
RESISTANCE TO 5 MEGOHMS
TEMPERATURE
OUTPUT

’NOQMA'EEEET
S
7

The newest small Multirange Meter obtainable with a specification comparable to
standard-size multirange meters

% Accuracy of
2.5% D.C.
3.5% A.C. to 5600 c/s

* Sensitivity of
20.000 Ohms/volt D.C.
4,000 Ohms/volt A.C.

% Robust Taut
Suspended Meter Movement

CROYDON PRECISION INSTRUMENT COMPANY
HAMPTON ROAD : CROYOON : SURREY : Telephone: THORNTON HEATH 4025 & 4094

WW-—064 FOR FURTHER DETAILS

F.A.L.‘PHASE 100’

Public Address Amplifier

A superb solid state A.C.
Mains unit for vocal and
instrumental groups and
General Public Address use Retail price

% 70 Watts RMS Output % High Sensitivity
% Output matching for speakers from 3-30 ohms
% 4 separately controlled inputs plus master

59 GNS.

Recommended

% Separate Bass and Trehle Controls SEND S.A.E.
% Frequency Response 20 c.p.s. to 30 Kcs. | FOR FULLY
AVAILABLE FROM YOUR LOCAL DEALER DEI.SEC:FI:;I[VE
Wholesale and Retail enquiries to Manufacturers

FUTURISTIC AIDS LTD., 103 Henconner Lane, Leeds 13
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16 Ibs of high quality i
performance 3
for only £62 '

The S51B is the answer for a
low cost, easy to use
single-beam oscilloscope.

Here are some of the reasons why:

@ Small size—light weight
8" x 7" x 15”. 16 Ib.

B 5 flat-faced P.D.A. tube.

B Bandwidth DC-3MHz.

Y SHipy
VouTSscyy

B Auto sync and trigger level control.

STagy Va
uTy / RiaBL g

“chn

B Proven performance of over 20,000
S51's in use throughout the world.

B Send for full specification now !}!
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TELEQUIPMENT LTD

313 Chase Road, Southgate, London, N.14

TELEQUIPMENT EB<: g
Telephone : 01-882 1166

A member of the Tektronix Group For Overseas enquiries write to: Tektronix Limited, P.O. Box 48, Guernsey, c.l.
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