November 1963  Three Shillings

Integrated circuit tester
Electronics in civil aviation
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SIMPLEX FORWARD CORRECTOR

THE ADVANCED COMMUNICATIONS ANCILLARY
ENSURING READABLE TELEPRINTER COPY for

METEOROLOGICAL BROADCASTS
MARINE COMMUNICATIONS
OFF-SHORE DRILLING

FORESTRY

BANKING

AND MANY SIMILAR APPLICATIONS

Standard Telephones and Cables Limited,
Communications Division, New Southgate, London N.11.
Telephone: 01-368 1200. Telex: 261912.

An ITT Assoclate world-wide telecommunications and electronics S I c

69/3EA
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W It's stillan Avometer
yet fits in the pocket/held
easily in one hand

W Has a d.c. sensitivity of
10,000Q/V

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

B 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.

Avo Limited

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

WW—006 FOR FURTHER DETAILS
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prepare

NOW

for tom Jrow (S

WOI

Todaythere is a huge demand fortechnologists such as
electronics, nuclear and computer systems engineers,
radio and television engineers, etc. In the future, there
will be even more such important positions requiring
just the up-to-date, advanced technical education which
C.R.E.l., the Home Study Division of McGraw-Hill Book
Co., can provide.

C.R.E.l., Study Programmes are directly related to the
probiems of industry including the latest technological
developments and advanced ideas. Students claim that
the individual tuition given by the C.R.E.|. panel of experts
In each specialised field is comparable in technological

content with that of technical colleges.

Why C.R.E.l. Courses are best

No standard text books are used — these are often considerably out-of-date when printed.
C.R.E.l. Lesson Material contains information not published elsewhere and is kept up-to-date
continuously. (Over £50,000 is spent annually in revising text material.).

Step-by-step progress is assured by the concise, simply written and easily understood lessons.

Each programme of study is based on the practical applications to, and specific needs of,

Industry.

Take the first step to a better job now—enrol with C.R.E.|., the specialists in Technical Home

Study Courses.

C.R.E.l. PROGRAMMES ARE AVAILABLE IN:
Electronic Engineering Technology * Industrial Electronics for Automation * Computer Systems
Technology * Nuclear Engineering * Mathematics for Electronics Engineers x Television
Engineering * Radar and Servo Engineering
City and Guilds of London Institute: Subject No. 49 and Advanced Studies No. 300.

CRET

Member of the
Association of British
Correspondence Colleges

C.R.E.l. (London), Walpole House,
173-176 Sloane Street, London S.W.1.
A subsidiary of McGraw-Hill Inc.

POST THIS COUPON TODAY FOR A BETTER FUTURE

To C.R.E.l. (London), Walpole House, 173-176 Sloane Street, London, S.W.1.
Please send me (for my information and entirely without obligation) full details of the Educational
Programmes offered by your Institute.

My interest is City and Guilds D PhgaBAEK General D
NAME

ADDRESS

EDUCATIONAL BACKGROUND
ELECTRONICS EXPERIENCE wWw124
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EEV power
triodes-
perfected for
industrial
heating

= il

| 1IE

1®
@

BW1181J3

These are a few out of EEV's extensive
range of triodes for industrial heating,
realistically designed for day-to-day use
in welding and other industrial heating
equipments. Conservatively rated, EEV
industrial heating triodes are designed
with all EEV's extensive experience of
transmitter valve manufacturing
techniques behind them so that they will
provide long and reliable lives. Prices are
competitive and deliveries are good. For
full details fill in the coupon below.

NI

W]

=
=

n
BW1183J

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

Send for full det_ails Please send me full data on your range of forced-air cooled power triodes for industrial heating.
of EEV power triodes I am also looking for a triode with the following parameters :
for industrial heating.
Output power (kW) : Anode voltage max. (kV) : Frequency (MHz) :
NAME . — POSITION - =
COMPANY - ) )
ADDRESS -
TELEPHONE NUMBER EXTENSION

wwas
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UMDREHUNGEMN
PRO MINUTE

ANOERS €LECTAONICS [\ [}

LS
EmeBSo you re doing your bit and making equipment far far-away

places? And you're held up for meters? Like an O-SmA calibrated in pulsfrekvense Or a jonkammarstrom
meter specially calibrated from 107° to 107*2 Or a straightforward (but impossible to locate] 100mA
moving-coil job reading simply 0-35 KI[MIUH2 Relax. No problem at all. Anders are legending
most types of meters in all sorts of languages every day of the week—and as often as not calibrating
them specially into the bargain. Hand lettering specialists are standing by for the one or two off.
Fast, accurate techniques are here for the quantity orders. Ring us. You'll find we are as fast at this
sort of thing as we are at supplying standard meters off the shelf . . . . and, as you know (or should
knowl, that's M

N.B. The variety of meters in our new catalogue is a revelation—and now we've got extensive new
centralised premises for a better-than-ever service.

Manufacture and distribution of electrical measuring instruments and electronic equipment. The
largest stocks in the U.K. for off-the-shelf delivery. Prompt supply of non-standard instruments and
ancillaries. Sole U.K. distribution of FRAHM vibrating reed frequency meters and tachometers.

ANDERS METER SERVICE

Anders Electronics ltd., 48-56 Bayham Place, Bayham Street, London, N.W.1. Telephone: 01-387 9092
WW—009 FOR FURTHER DETAILS
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Image Orthicons—
a new brochure from EEV

This new brochure gives a summary of the EEV range of Image Orthicons,
applications and brief data. Full information, including characteristic
curves and operational conditions together with outline diagrams, is
available on request. But for an introduction to the range, send for a free

copy of our new brochure.

5 r
Comariuas)
Englisr Blataric Van Enpiah Plastrie Votve Bomp Prgiiah Pavirie Vaive A
Cratretor Evesn trgh Cratmelend Emen Eoghor=di AV mu—wp—-@?‘{m

Toto 9FCO.Cabins  Cantegiian.

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

&

Please send me a copy of your Image Orthicon brochure.

NAME POSITION

COMPANY

ADDRESS

TELEPHONE NUMBER EXTENSION

WW—010 FOR FURTHER DETAILS
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Yortexion

This is a high fidelity amplifier (.3% THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN
intermodulation distortion) using the 4 WAY MIXER USING F.ETs.

circuit of our 100% reliable—100
Watt Amplifier (no failures to date)
with its elaborate protection against
short and overload, etc. To this is
allied our latest development of F.E.T.
Mixer amplifier, again fully protected
against overload and completely free
from radio breakthrough. The mixer
is arranged for 3-30/60 balanced
line microphones, and a high im-
pedance line or gram. input followed
by bass and treble controls. Since the
unit is completely free from the input

000000

mesLs e
OFF

o
VORTEXION U* SO/70/FET @

rectification distortion of ordinary Size 147 X 113" x 41" Weight 20lb,
transistors, this unit gives that clean 1004V on 30/60 ohm mic. input.

high quality that has tended to be lost 100mV to 100 volts on gram/auxiliary

with most solid state amplifiers. input 100K @,

ELECTRONIC MIXERS. Various types of mixers available. 3-channel with accuracy within 1db

Peak Programme Meter. 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 ImW at 600 ohms,
balanced, unbalanced or floating.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30
¢/s-20Kc/s. + 1db. Less than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which
power is over 120 watt on continuous sine wave. Input 1 mW 600 ohms. Output 100-120v or 200-240v. Additional
matching transformers for other impedances are available.

30/ S0 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. 0.15% distortion. Outputs 4, 7.5, 15 ohms and 100 volt line. Models are available with two,
three or four mixed inputs for low impedance balanced line microphones, pick-up or guitar.

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

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

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms-15 ohms

and 100 volt line output for A.C. Mains. Protection is given for short and open circuit output over driving and
over temperature. Input 0.4v on 100K ohms.

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to

reduce intermodulation distortion to a fraction of normal transistor input circuits. The response is level 20 to
20,000 cps within 2 db and over 30 times damping factor. At 20 watts output there is less than 0.2% inter-
modulation even over the microphone stage at full gain with the treble and bass -controls set level. Standard

model 1-low mic. balanced input and Hi Z gram.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19
Telephone: 01-542 2814 and 01-542:6242/3/4 Telegrams : “Vortexion London S.W.19"
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QUAD

for the
closest approach
to the

koriginal sound

quality of reproduction.

/QUAD 50 1is 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

QUAD 50¢

Power amplifier

"°""‘"~'°m
7 the Acovmicol mig Co 1ag

Ovipur
B
I'...

[147

INPUTS -0-5 Vims 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 64" x 44"

Complete the coupon and post today.

| — |
| Please send me‘full details of the QUAD 50 Amplifier
NAME
POSITION.
COMPANY..
| ApDRESS |
| (BLOCK CAPITALS) |
ACOUSTICAL MANUFACTURING CO. LTD.,
HUNTINGDON. Telephone: Huntingdon (0480) 2561/2

W w
L o —
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faster _
terminating...

---------------1 The Tyton® cable binding system is unique. Binds cables half

as fast again as comparable systems. Exclusive double extrusion
locking ensures consistent fixing and high puli-out force.

Only one size of strapping and closures needed for each too! for
simplified stocking. Off-the-reel strapping means no wasted
lengths—use 1000 ties a week and you could save hundreds a
year. Strapping and accessories come in self-extinguishing nylon
capable of withstanding 100°C continuously. Accessories
includerivet and pin fixing saddles and closures, one-hole

fixing clips etc.

Hellerman compression terminals and tools are designed to
end terminating snags. Tools are available in hand, pneumatic or
foot-operated types. All feature straight-line die motion, full stroke
ratchet-controlled mechanism for consistent results, and
colour-coded bodies and handles for quick, simple matching of
terminal types and sizes. They cover all AWG sizes from 22 to 6
(*20t0 18-3 mm?). Terminals come in four basic types and in
dozens of different sizes and patterns.

Please send me fuli-
colour broadsheet
on the Tyton system

Please send me the
new Hellermann
compression
terminals and tools
(light duty)

catalogue

There’'s just one thing that links the
vast Hellermann range of cable accessories...

wwil .
. WORLD LEADERS IN CABLE ACCESSORIES determlned to
@%ELLERMANN ELECTRIC '
A division of Bowthorpe-Hellermann Ltd.. save ou monev
Gatwick Road, Crawley, Sussex.

Tel: Crawley 28888

A member of the Bowthorpe Holdings Group of Companies

(N N (VN (U N O U O N N O O B R Em
WW-—013 FOR FURTHER DETAILS
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~THERMOSTATIL

SOLDERING IRONS

Two new and unique thermostatic soldering irons with
closely controlled bit temperatures to suit all types of
soldering. WG thermostatically controlled soldering irons
cannot overheat enabling high wattage elements to be
used and making soldering infinitely more efficient than
ever before. Inexpensively priced these irons represent a
major advance in heat controlled soldering.

MODEL WGH0. For use on very small to medium
size electronic circuits. Power rating 50 watts.

Voltages available 12v., 24v., 100/120v., 210/250v. M
Five bit sizes from 5" to 59/6 \

MODEL WG150. For use on all circuits requiring a
large number of joints. Power rating 150 watts.
Voltages available 100/120v., 210/250v. Four bit

sizes from %" to %" 89/6

W. GREENWOOD ELEGTRONIG LTD.

21, Germain Street, Chesham, Bucks. Tel: Chesham 4808 /9

WW—014 FOR FURTHER DETAILS
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A Technical Knockout

Titles are hard to win at the other contender could not  of electrical tests.

Morganite. But we have a stay the distance. He The Champion took them in
Champion in the survived an examination of his stride and now challenges
Type 81E Cermet Trimming tiny component parts at all comers.

Potentiometer. 500 times life size (that's like  If you have an application
After several rounds with our  spotting blemishes on a for a 0.5w single turn

Quality Control personnel, 60 ft. matchstick) but he trimming potentiometer,

the Champion emerged suffered a technical (Bantam Weight) back a
unscathed. Unfortunately, K.O. during the final rounds proven title holder — it pays !

MORGANITE RESISTORS LIMITED

Bede Industrial Estate, Jarrow, County Durham.
Telephone: Jarrow 897771 Telex: 53353

B4 Morgan %_

WW—015 FOR FURTHER DETAILS
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The

MODEL S R1
v
nstant solder remove
ld|eal for printed circult work
and integrated circuits.
9

MODEL SR2

with non recoil

woum | R
GAUGES

The Genevac 3aage Range: thre2 types ¢f pressere
measJrement J2vice suitable for sodhisticatad
applicat ons ir science and incustry. All feature ins ant
readcut, rece32r cutput and interchangeab e gauge
heads. Electson cal ¥ stabilised power supply makes
the gadges its€nsitve to mains voitage fluctuation
thus elimina ing 3r external ‘set vots control

ThermocoLgl2 Gauges and Gatge Heads:

for pressure m2asu-ement in the medium higa vacuum
range 1 torr t¢ 12— torr. Two types, mains or
battery powar=d 3

Pirani Saug=2 an= Gauge Head: for pressure
measuremert in -he medium high vacuum range 1 tow ‘ ‘e
to 10— tore. Fvo scale readout Hot wi

Penning Gasge and Gauge Head: for pressure
measuremert r 2 high vacuum raage of 3 x 10— tomw
to 10—* tor . Fa-el mounting accessories available.

wipper foy
: pP.T.F.E.

insulation.
24 v operation.

soldering jrop
ideal for Printed
Circuit work,
6V.6 warrs,

etmos(a(icauy_
ngwlled mmua(;xvr:“s
soldering iron: 50_- /
6 bit sizes s [
Available for 12v
24v, 110V and
210/250v. operation

A Miniature
Mains voltage

Woie for s : ! _(S)oldering iron
701"/ 9:1 echnical . Full details of s'levsv::s,- -5 bit
R these and other 210280,
WAC L LM PRODUCTS JIVISIO i st Pet S Bt 4 S
zneral Enging fromthe Sole
™ U.K. and Export

distributors.

GENERAL W.GREENWOOD ELECTRON

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

WW—16 FOR FURTHER DETAILS
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With every Claude Lyons Regulac comes the
berefit of 35 years’ experience in variable trans-
formers. Regulacs come in hundreds of models
from smallsingle units for laboratory orinstrument
use to large ganged assemblies for high-power
3-phase operation at outputs from 210VA to
28-8 kVA and above.

The range includes portable, dual-output and oil-
immersed models plus many high-frequency and
spetial types—-and is constantly being extended.

Wireless World, November 1969

the variable
transformer
range from
~ the company
with 35 years
experience...

© Registered trade mark of Claude Lyons Limited

Regulacs provide smooth, continuous adjust-
ment of voitage output from zero to line voltage
andabove, either hand-operated or motor-driven.
No device is more useful, versatile and¥eliable for
the control of AC voltage.

For full details write to Publicity Department, Hoddesdon
l Claude Lyons Limited

Hoddesdon, Herts. Hoddesdon 67161 Telex 22724
76 Old Hall St., Liverpool L3 9PX.057-2271761Telex 621871 «

arn

WW—818 FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK

1 FR [ T0 AMBITIOUS

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 a better paid, more interesting jJob.
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, 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? Q TS
ELECTRONIC ENG. RADIO ENG. Basic Practical and Theo- 100, PG0N B
Advanced Electronic Eng. —  Advanced Radio — Gen. Radio ners in Radio, T.V., Elece g(l)w g
Gen. Electronic Eng. — Applied  Radio & TV Servicing — tronics, etc. AMLERE =~ Iabgﬂ',',f y;l:w:
Electronics — Practical Elec- TV Eng. — Telecommunica- City & Guilds Radio 0 "0 PReAR
tronics — Radar Tech. —  tions — Sound Recording — ée'“r;‘“;“';’ E‘;"':'Gn‘r‘aa‘ practical  equipment.
Frequency Modilation — Automation — Practical Radio Cificate. Practical Radio, sk for details.
Transistors. —Radio Amateurs’ Exam. f '

ELECTRICAL ENG.

Advanced Electrical Eng. —
Gen. Electrical Eng. — Instal-

lations —  Draughtsmanship
— Hluminating Eng. — Refrig-
eration — Elem. Electrical

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

CIVIL ENG.
Advanced Civil Eng. — Gen.
Civil Eng.—Municipal Eng.—

Structural Eng. — Saritary
Eng. — Road Eng. — Hy-
draulics — Mining — Water
Supply — Petrol Tech.

MECHANICAL ENG.

Advanced Mecharical Eng. —
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
ng. — Press Tool De‘;gn —_
Sheet Metal Work — Welding
— Eng. Pattern Making —
Inspection—Draughtsmanship—
—Metallurgy —  Production
Eng.

AUTOMOBILE ENG.

Advanced Automobile Eng. —
Gen. Automobile Eng. — Auto-
mobile Maintenance — Repair
—Automobile Diesel Mainten-
ance — Automobile Electrical
Equipment — Garage Manage-
ment.

Radio & Television Ser-
vicing, Practical Elec-
tronics, Electronics
Engineering, Automation.

B.LE.T.

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES.” Send for your copy now—FREE

and without obligation.

POST COUPON NOW!'!

TO B.L.E.T., 446A ALDERMASTON COURT,

"
-
-
4
3
-
14
8]
o
o
D
u .
&
@
w
w
=
)
Z
w

ALDERMASTON, BERKSHIRE.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- Please send me a FREE copy of “ENGINEERING

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

i
I ] . . :
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. i 25 ,I; Olercl{zlr\er)IES. I am interested in (state subject,
g .
Suanh | oapiaoke i ot pouprierg egests B L on b ey S b
A.M.LE.R.E., B.Sc. (Eng.), A.M.S.E., R.T.E.B., A.M.I.P.E., I
AMIM.L, ARLBA, ALOE, P.M.G., ARLCS. NAME - o oo oo
M.R.S.H., A.M.LE.D.. A.M.I.Mun.E., C.ENG.. CITY & GUILDS, I """""""""""""""""""""""""
GEN. CERT. OF EDUCATION, ETC. D DRIEES 7514 & s totorososereneresess aeToush o s s o ok of8 STF1Z TS 5 s e 376 3 &
' |
BRITISH INsTITuTE OF ENGINEERING TEcHNoLoGY I ............................................................
446A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE l ------ WRITEIF YOUPREFER NOT TO CUTTHIS PAGE """

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

WW—019 FOR FURTHER DETAILS
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LEVELL
VOLTMETERS

TYPE TM3A

£49

Complete with
bateery and in-
put lead.

OPTIONAL
EXTRAS
Leather case
€4/10/-.
A.C.Power Unit
€1/10/-.

VOLTMETER RANGES

TRANSISTOR AC.
MICROVOLTMETERS

Response from IHz to 3MHz with ampli-
fier output available, Two versions
differ only in meter size and bandwidch
switch on type TM3B,

measure,uv’s from

Wireless World,

ang p
0% 5.C “MCAOVA e rre 1eve e

R

FREQUENCY RESPONSE

TYPE TM3B

£63

Complete with
battery and in-
put lead.

OPTIONAL
EXTRAS
Leather Case

A.C. Power Unit
€7/

AMPLIFIER OUTPUT

November 1969

15V, S0uV, 150uV . . 500V f.s.d.
Accuracy £19, il%fs d ;hlpVa:lkHz
dB RANGES

—100dB to +50dB in 10dB steps. Scale
—20dB to +6dB. 0dB = ImW Into 6003.

150mV at f.s.d. on all ranges. Will drive

Above 500uV: +3dB from IHz to 3MHz. a load of 200k(} and SOpF without loss,

5 L 3:18°f3d8 from 4He to |MHz.
n 500uV: 4+ rem 2Hz to YIMHz.

On 150uV:+3dB frcm 4Hz to IMHz. POWER SUPPLY

On 50uV: +3dB from 7Hz to 500kHz. One type PP9 battery, life 1000 hours; or,
On 15u4V: £3d8 from 20Hz to 200kHz. A.C. mains when Power Unit Is fitted.

* Kk ok ok ok ok ok ok k&

TYPE TMé6A

£85

Complete with
battery and in-
put lead.

OPTIONAL
EXTRAS
Leather Case
€4/10/-.
A.C. Power Unit
£7/10/-.

BROADBAND
VOLTMETERS

As A.C. Microvoltmeters plus H.F. probe
to extend response to 450MHz. Two ver-
sions differ only in meter size and L.F.
bandwidth switch on type TM6B.

D ..

S ey g o

(0] 100800 v 1aagree

TYPE TMéB

£99

Complete with
battery and in.

put lead.

OPTIONAL
EXTRAS

Leather Case

£S.
A.C. Power Unit
£7

110/,

POWER SUPPLY

One type PP9 battery, fife 1000 hours on
L.F. ranges and 400 holUrs on H.F. ranges;
or, A.C. mains when Levell Power Unit
is fitted.

H.F. RESPONSE
407dB from IMHz to 50MHz
4 3d8B from 300k Hz to 400MHz.
+6dB from 400MHz to 450MHz.
L.F. RANGES

As TM3A and TM3B except for the omis-
sion of I1SuVY and 15JuVY.

LEVELL

PORTABLE INSTRUMENTS

WW-—020 FOR FURTHER DETAILS

H.F. VOLTAGE RANGES
ImY, 3mV, 10mV . . .. 3V {s.d. Square
law scales. Accuracy +49, of reading
+ 1% of f.s.d. at 30MHz.

H.F. dB RANGES

—50d8, —40dB, —30d8 . . +20d8.
Scale —10d8 to -+ 3d8. 0d8 = ImW
into 500Q2.

LEVELL ELECTRONICS LTD., Park Road,
High Barnet, Herts. Tel.: 01-449 5028

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

www.americanradiohistorv.com
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THIS NEW ARROW CT RANGE OF COMMERCIAL SUB-MINIATURE SWITCHES OFFER

Big savings

|

plus 2A 250V AC operation.

The first of a new range of low-cost, compact switches, which
will be found to be invaluable when weight and space saving,
together with good product styling, are prime considerations.

Combining the highest standards of quality and reliability, this
range of switches opens up new horizons for designers of
commercial equipment. Competitive in price and of attractive
appearance these sub-miniature switches are available with
two or three position single pole change over circuits, are rated
at5A 29V DC, 2A 250V AC, and measureonly 0.551"x0.375"
and 0.93" to the top of the sleeve.

Write or telephone for full details and/or a sample of this latest
Arrow switch —it’'s a little beauty.

ARROW ELECTRIC SWITCHES LTD.

BRENT ROAD, SOUTHALL. MIDDLESEX. PHONE: 01-574 2442 Telex: 23332 Cables: ARROWHART LONDON bsidi ! /7’
Scottish office: 13 Murray Place, Stirling. Phone: 0786 3823 Suosigiary ol /g W
] ' §
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from the new
Bradley,

new life for
ageing
oscilloscopes

he way things are going in computer logic
and pulse measurement. even relatively new
oscilloscopes are old before their time
Yet you may feel that investing in
faster instruments to examine the even
faster computer phenomena of today
represents too large an outlay
For you. Bradley introduces the
158 Oscilloscope Adaptor.
Il put new life into oscilloscopes.
because it enables waveforms at
frequencies up to
1000 MHz to be displayed on any
general purpose oscilloscope
So you can expect quite a lot more from your
present equipment.
Bradleys will see to that.

G. & E. BRADLEYLTD.
Electral House,

Neasden Lane,

London, N.W.10.
Tel:01-4507811 Telex: 25583

EXPECT MORE
FROM THE NEW
BRADLEY

BRADLEY
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OR TYPE 158

SAMPLING A
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| Bradley
Calibration
Service

Any organisation using electronic IMHY AM
instruments must have a programme for
regular maintenance and calibration, - - - 5

traceable zo National standards. & e

Organising adequate technical effort am MaR<TR orFesET
and the necessary test equipment - ) 1 o

1s both difficult and expensive. : »
Why not I2t Bradley Technical Services :
do it for'you ?

We have well equipped modern facilities,
backed up by experience
accumulated over the last 15 years.
alibration, repair and maintenance can be
provided for a single instrument or for a
mplete nventory on a contract basis.
hese facilities are supported by a
trolled environment Standards Laboratory,
British Ca ibration Service approved for a
wide rang2 of d.c., a.c. and r.f.
measuremznts—the first ever to get r.f.
approval. Your instruments can be calib-
rated using standards traceable to
National Fhysical Laboratory and
National Eureau of Standards
We shall ke pleased to send you our
tltustrated brochure

G. & E.BRADLEYLTD.
Electral House,

Neasden Lane,

London, N.W.10.
Tel:01-4507811 Telex:; 25583

Date of aan 40 LT

EXPECT MORE
FROM TH E N EW — é::;;:;;;‘:;::'ﬂ-:‘a:;
B RAD LEY :’h:"““"" leintiy by the C

BRADLEY

electronics
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‘rtificate of Cahibration

st, 1969
Pacge Vol
v acrandance wrth the condd:ons of thhe approve
4y rect towgcord of the measu smrient vingher, Copyr

f#nd Oy the issurryg taboratory. The centliticate may
HIOTr weitien approval ot 1he Duwectoi, B.C S, anc
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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 instant contact. Pye research
development and quality control really do keep in touch
with tomorrow.

Wireless World, November 1969

PYE SPANS THE WORLD

the vital contact

=
le || <8

Pye ‘Bantam’ Portable
VHF Radiotelephone

Fully transistorised transmitter and
recelver Very high performagce
receiver - Crystal filter selectlvl
0-5W transmitter output 250mwW
audio power * Long endurance with
rechargeable or dry batterles - Can
be used with external antenna to give
greater range - Weatherproof.

Pye ‘Pocketfone’ Personal
Radiotelephone

New battery economy clrcult - Ex-
tremely light-welght and compact
Reception free from noise and inter-
ference Minimum of controls
Transmit button automatically ex
tends antenna - Hearlng aid socket
Easlly accessible batteries.

Pye VHF Radiotelephone
Fixed Station

Solld-state receiver and transmitter
10-15W output Field-eftect
transistors used in recelver  Sultable
for all climates - Electronic squelch
Designed to meet all relevant specl-
fications.

Pye UHF Radiotelephone
Fixed Station

Solid state cecelver and transmitter
8-10W R.F. output - Very high R.F
selectlvity using field-effect tran-
slstors Very low nolse factor
Electronic squelch - A. C. or 24V d.c.
operatlon - Sultable for all climates
i to meet all 't speci-
fications.

%
Pye "Westminster’
Remote Mounted Radiotelephone
Completely solid state - 5-8W R.F.
output - 1-10 channels with solid state
switching - Illuminated channel Indi-

cator Sultable for all climates-
Meets all relevant specHications

20V @

Pye ‘Westminster’ Pye Single-Sideband Pye ‘Ploneer’

Front Mounted Radiotelephone Radiotelephone Radiotelephone

Completely solid state - 58w R.F. 125W (p.e.p.) R.F. output Fully Fully transistorlsed - For use with

output 1-10 channels with solid transistorised receiver - C.W. faci- automatic, CB manual, or magneto

state switching - Suitable for all lities provl Sideb lecti h eatherproof cabinet

climates - Meets all relevant gpeci- by crystal filter - Carrier insertion for Unattended operation over long

tications. a.m. compatibllity - Fized or mobiie periods - Facility for fitting privacy
Ad tra i § Optional single antenna

design. operation.

Pye 5-Circuit UHF
Radiotelephone

Compact S-circuit radlo terminal
Fully - transistorised channelling
i t-F hiftsignall

Fr y
Continuous unattended operation in
all parts of the world - Twelve
standard plans for terminais and
repeaters.

PYE

equipment
gives you
instant-contact
with mobhility

PYE TELECUMMUN'CA"UNS LTD. Cambridge England Telephone : Cambridge {0223) 61222 Telegrams: Pyetelecom Cambridge Telex: 81166
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International Rectifier
semiconductors lead the world
when it comes to slicing current
wavefcrms—into just the right
shape to solve your own
particular problems.

Whallever the application—rely on &2 F2

ez

4
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Bullers CErAMICS

for the ELECTRONIC INDUSTRY
(and Electrical Appliance Manufacture)

FOR

CUSTOM HYBRIDS

If you have read as far as this, you either know what
“custom hybrids” are, or want to know what they might
be.

For the uninitiated. a “"hybrid” is a modern form of
microcircuit (integrated circuit) which produces the
performance of a bulky, conventional-component,
printed-circuit-board assembly inside a small sealed
package by hybrid assembly techniques. combining
printing of components with attaching separate discrete
devices.

Electronic equipment manufacturers are changing over
from printed-circuit-boards to hybrid microcircuits. Larger
ones are trying to produce their own hybrids. Smaller ones
tend to look to a specialist custom-hybrid manufacturer,
like NKT. for units custom-built to their exact specifica-
tions.

A survey of customers to whom NKT have supplied
custom-hybrids over the last two years indicates that the
commonest reasons forthem ""going hybrid” have been:

1. They had to have smaller circuits.

2. They had only short runs, expensive in engineer-

ing.

3. They had high assembly labour costs relative to

materials.

4. They had to use high-cost special-selection com-
ponents to achieve close overall circuit perform-
ance.

. They had long runs of identical packages.

. They had to find improved environmental stability.

. They had a need for greater reliability.

. They had a problem in getting’ skilled assembly

Bullers porcelain for general insulation purposes. labour.

9. They had to reduce production costs.

10. They had a cost problem in multiple-component

stock holding.

(o BN e ] ]

Meticulous'care in manufacture, high quality

material, with particular attention applied to You may have equipment design problems such as
dimensional precision and accuracy, explain the these to which custom hybrids can provide an answer.
efficiency and ease of assembly when using Why not write in on your company letter heading to our
di d deict Marketing Manager for NKT's CUSTOM HYBRID
Cullers (i prgescd REddusts. BROADSHEET No. 5, and & free copy of our " CUSTOM
HYBRID GUIDANCE MANUAL"
Write today for detailed particulars. NKT—Newmarket Transistors Ltd N
BULLERS LIMITED i g
Newmarket, Suffolk.
Milton, Stoke-on-Trent, Staffs. Tel. Newmarket (0638) 3381. Telex 81358

Phioge: SeakicoeTiant SA21 (3 lives) STAND C63, INSTITUTE OF ELECTRONICS SHOW,
Telegrams & Cables: Bullers, Stoke-on-Trent BELLE VUE, MANCHESTER. 29 SEPT.-3 OCT.
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D.C. POWER UNIT
MODEL TSU-0500

Stabilised output 0.5A at
preset voltage in range
6-30V.

Very small size 14.3 x
7.8 x7.0cm high

(53" x3:%"x23").

Price £13.0s.0d. net
ex-works, prompt delivery.

For further details send
for fullydescriptive
leaflet.

Chertsey Road, Byfleet, Surrey. Tel : Byfleet 41131 -2-3-
WW—030 FOR FURTHER DETAILS

You're on the right track-
with Goldring 800
magnetic carfridges

Goldring 8oo 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/H.. the 800/H is designed
for inexpensive changers to track
between 24 —34 grams and has
a high output of at least
8mV. £10.13.6 tax paid.
Goldring 800

y Goldring 800E...isdesigned 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

.. the 800 is designed 8 Super E is for those to whom
forstandardarmsand * perfection is barely good enough.
changers where the - Extraordinarily low mechanical im-
requirements of high pedanceforsuperbtracking capabilities.
fidelity and robustness Each cartridge is supplied with its individual
usually conflict. £13.0. Otaxpald curve and calibration certificate. £26.0.0 tax paid.

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

Goldring Manufacturing Co. (Great Britain) Ltd.
486-488 High Road, Leytonstone, London, E.11. Tel: C1-539 8343.
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VERNIER 0T ENTIOME 1 5

PRECISION VERNIER POTENTIOMETER
TYPE 5590C

This is a single range 5 dial potentiometer readable to 7 decimal places,
with 8 figures above one voltand 7 figures below. It retains all the
advantages of the double potentiometes without continual cross-calibration.
Range: 0to 1.8010110V in steps of 0.1 wV. Calibrated Accuracy: + 0.0005%
of reading +0.1 uV. Leaflet 208F./3514.

a2s

PHOTOCELL
GALVANOMETER
AMPLIFIER
TYPE 5214

This amplifier is primarily
intended for use with an

indicating galvanometer for
the most sensitive null
detection in d.c. bridge and
potentiometer work of the highest precision. T'he amplification is such that
a robust type of indicating galvanometer can be used and no very special
precautions need be taken to eliminate vibration. Leaflet 175./2043.

\
QLS

HIGH SENSITIVITY
PORTABLE GALVANOMETER
TYPE M.R. 4/45

Optical magnifier gives effective scale
distance of 1.5 meters in an instrument
about 22cm in length. The case has a
completely removable cover and
detachable screen. Double light beam
yiving 2 separate spots, centre zero
scale and fine zero adjuster.
Considerable space saving—with an
increase in sensitivity. Leaflet 175/

l."l 2021A.

INDU‘(II'TIVELY COUPLED DOUBLE RATIO BRIDGE
TYPE 5650

For platinum resistance thermpmetry, this Bridge operates at 400 Hz and is
readable 10 8 figures with an accuracy of ratio measurement to 1in 10°. The
desk console contains the Oscillator, Mains Operated Charging Unit, Selective
Amplifier. Double Inductive Ratio (8 decades). Lead Compensating Unitand a
setof Resistance Standards. Leaflet 139D.

H. TINSLEY & CO LTD - WERNDEE HALL
SOUTH NORWOOD - LONDON SE25 - 01-654 6046
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the choice in over 50 different countries!

Teonex electronic valves and semi-conductors
are supplied all the world over where quality
and reliability count.

Teonex offer a comprehensive range of receiving,
professional and special quality valves. Whether
you require a device to Mil specifications for
government work or a commercial device for
replacement in a television set, Teonex products
are equally suitable.

For technical specifications and price lists,
please write to Teonex Limited

2a Westbourne Grove Mews

London W.11 - England

Cables: Tosuply London W.11.

TEONER

REGO TRAOE MASE

TEONEX

electronic
valves &
semi-conductors
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Telcon
soft magneti
materials give
today’s cireuits |
oS
performance
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Ten Supermumetal
100 cores installed
in an Inductively
Zoupled Double Ratio
Biidge manufactured by
H. Tinsley & Co. Ltd

%  Lookdfead wit-

Please send

for further

details of bl
Telcon

soft magnetic
materials.

TELCON METALS LTD., Manor Royal, Crawley, Sussex
Telephone: Crawley 28800 M roft m

WW-—034 FOR FURTHER DETAILS
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PATCHET A.C. STABILISER

TYPE 5105B

For very high precision measurementsin a.c. potentiometry.
The unitis simple and automatically protected from damage.
Stabilisation ratio 1000/1 and response time of about 0.03 sec..
total harmonic distortion less than 1%, Leaflet 215,

/

PRECISION NON INDUCTIVE
STANDARD RESISTOR

TYPE 5576 M

This is one of a group of four Grade 1 a.c./d.c.
oil filled resistors, for use with a.c. at power
frequencies or up to 1,000 Hz. The range of
resistance available is from 10,000 ohms to
0.0001 ohm. The resistance material is a

Cu-Ni-Mn alloy. Leaflet 11
HHI{fpm |
WERNDEE HALL

H TINSLEY & CO LTD
SOUTH NORWOOD - LONDON SE25 - 01-654 6046
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SOLE U.K. DISTRIBUTORS OF
pedd .

PANEL
.__INETERS

CLEAR PLASTIC METERS

Type MR.38P. 1 21/32in. square fronts.

Type MR.85P. 4}in. % 4}in. fronts.

B o s
o v S & j

/

B0uA 78/
50-0-50uA 62/
100uA ag/-
100-0-100pA .. 83/
200uA . 57/8
B5O00uA . 55/
500-0-500uA .. 52/
5g:-
1-0-1mA 52/-
52/

40/-
40/-
40/-
... 40/

- 40/-
40/-

10V. D.C...
20V. D.C..
50V. D.C....
300V. D.C.
15V. AC

VU Meter.

10 amp. A.C.*.

#in. square fronts.

300V.A.C.....
8 Meter ImA ..

1 amp. A.C.* ..
8amp AC.* ..
- 40/
20 amp. A.C.*..
| 30 amp. A.C.*..

40/
40/-

40/-
40/-
40/-
40/-
42/-
82,[.
40/-
40/-

40/-
40/-

©LOW COST @ QUICK DELIVERY
® OVER 200 RANGES IN STOCK
© OTHER RANGES TO ORDER

Type MR.85P. 3fin. % 3iin. fronts.
BOLIAG S ki 1 50 87/8 1| 2ov go gg;
0-0-804A ... .1 00V.DC....... .
g 0“ ....... gsl ‘}‘bogz gg. ‘i :g;-
loo-loou .. gl | OV N0 oo 41

10 amp. ACe ..
20 amp. A.C.*.. 48/
30 amp. A.C.*.. 48/

% MOVING IRON —
ALL OTHERS MOVING COIL

USED EXTENSIVELY BY INDUSTRY,
GOVERNMENT DEPARTMENTS,
EDUCATIONAL AUTHORITIES, ETC.

BAKELITE
PANEL METERS

Type MR .65. 3iin. square tronts.

100

200 300
¢ el
DC MICRGAMAEALS

EDGWISE METERS

Type PE.70. 3 17/32in. % 115/32in. x 2} in.
deep.

5OuA ...... 80/- | 500pA ...... 58/
:MZZOM BB | 1maA....... 47/8
100'6-10054 " 55/ 300V. A.C. .. 47/8

...... VU meter .. 85/-

PLEASE ADD POSTAGE

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS — DISCOUNTS FOR QUANTITIES

UK. DISTRIBUTORS OF "MK MULTIMETERS

MODEL PL—438

-~

MODEL 500

This range of Multimeters, manufactured by Tachikawa
Radio Instrument Co. of Japan, offers excellent value
for money combined with quality and accuracy of

measurement.

@ IMMEDIATE DELIVERY
@ DISCOUNTS FOR QUANTITIES
@ TRADE ENQUIRIES INVITED

MODEL MD-120

Robust Movement.

Bensitivity 20k0[Volt D.C. loanVoM. AC.
D.C. Volte: 30, 60, 300, 600, 3,000V,

A.C. Volts: 6, 120, 1,200V.

D.C. Current: GOu.A. 12, 300mA.
Renistance: 60K, 8 MEG Q.

Decibels: —20 to + 83db.

4}in. x lin.

£4.12.6 pip 2/6
MODEL PL-436

nt Panel.
Bensitivity : 20K 13/Volt D.C. Br(nlvonAO.
D.C. Volts: 0.6, 3, 12, 30, 120, 600V
A.C. Voits: 3, 80, 120, 600’ V

D.C. Current: 50, 600uA, 60, 600mA.
Hesistance: lOK. 100 lMLG. 10MEGQ.
Decibels: —20 to + 46d b

Rugged High lmpact Plastlc Case with Handle

size 5jin. x 4)in. % 2jin.

£6.19.6 »pip 2/6
MODEL 500

Features Mirror 8cale and Buzzer 8hort Circuit Check.

Bensitivity : 30k /Volt D.C. 15k g/Voit A.C.

D.C, Volta: 0.25, 1, 2.5, 10, 23, 100, 250, 500, 1,000V,

A.C. Volts: 2.5, 10, 25, 100, 250, 500, 1,000V.
D.C. Current: 50uA, 5, 50, 500mA, 12 amp.
Reslstance: 60K, 6MEG, 60MEG Q.
Decibels: —20 to +56db.

Handsome Dustproof Black Plastic Case size 3 5/16in.

% 61/16in, x 2}in.

£8.17.6 pip 2/6

Features Mirror Bcale, Low Loss Bwitch and

Rugged High lmpact Plastic Case, size 3§in. X

Features Mirror 8cale and Wood Grain Finish

% ALL MODELS FITTED OVERLOAD
PROTECTION & SUPPLIED WITH
BATTERIES, PRODS & INSTRUCTIONS

MODEL 5025

‘LAB’ MODEL

MODEL 5025

Features 57 Ranges, Glant 5}in. Meter,
Polarity Reverse Switch,
Senllﬁvlty 80k O/Volt D.C. 5kQ/Volt A.C.

O. Volta: 126 .25, 1.25, 2.5, 5, 10, 25, 50
25, 280, 509, 1 000V,
A.C. Volts: 1. S,B 10, 28, 60, 125, 250, 500
000V,

DC Current: 25, 50uA, 2.5, 5, 25, 50, 250,
500mA, 5, 10 amp.

Resistance: 2K, lOK 1601( 1IMEG,10MEGO.
Decibela: —20 to +85d

Plastic Case with Carry ing Handle size 6}in.
x 2[in, x 5}in.

£12.10.0 »pip 3/16

MODEL 100,000 0.P.V.
LAB TESTER

Features Unique Range Beledor. 6}in. Beale,
Buzzer Bhort Circuit Chec:

Senaitivity: 100,000 OPY D C. 8k{Volt A.C.
D.C. Voits: .5, 2.5, 10, 50, 250, 1,000V.

A.C. Volts: 3, 10, 50, 250, 500, 1,000V.

b :}.lgnrrent 10, 100uA, 10, 100, 500mA,
Besisunce 1K, 10K, 100K, 10MEG,
100MEGQ.

Decibela: —10 to +49db.

Plastle Case with Carrying Handle size 7§in
X Gfin. x 3in.

£18.18.0 pip 5/-

LTD

4 LISLE STREET, LONDON, W.C.2
Telephone: 01-437 2723
Hours of business: 9 a.m. to 6 p.m. Monday to Saturday.
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NEWS OF THE DECADE...

Capacitance
50pf to 1.1115.f with infin te resolution
Accuracy 1% or + 0.5% on al decades.

Inductance
Air Spaced ImmH to IlH + 5%

Resistance

0.1Qto1.1111.M ¢ Average

accuracy + 0 1% Resistance elements
suitable for use up to 1MHz.

.

INSTRUVIENTS

All ranges available from stock
Write for descriptive leaflet’”  ~
or demonstrasion.

J.b.1lovd
Instruments Limited

Brook 2venue. Warsash, Sputhampton SO3 6HP Tel: Locks Heath 4221

AW AWV e
SMOOTHED POWER UNITS WITH M. R. SUPPLIES (London) LTD.,

THE ACCUMULATOR PERFORMANGE. (Established 1935)

Universally recognlsed as suppliers of UP-TO-DATE MATERIAL, which does the job properly.
Instant delivery. Satistaction assured. Prices nett.

PAN FLOW EXTRACTOR FANS. Undoubtedly todny's greatest bargain for domestlc or industrial
une. For 200/2:0 voits A.C. 7,500 cu, ft. per hour. Easity instalied. fitted weatherproo! louvres
which open when motor ls switched on aud close when off. Ouly 6} in. dis. Our nett price
only £8/2/8 (aespaich 7/6).

DESK OR TAELE FAN, An ideal fan for the hot weather, lightweight polythene, weighs only
1} lbs, Resiliant 7 in. Biade can be touched without injury. Finish: Two-tone Black and White,
Red and White, Blue and White. 25 watts, 450 c.f.m. Complete with switch and flex. Only
£4/2/8 (des. 5)-).

SYNCHRONOU3S TIME SWITCHES. (Another gne of our popular speclalitles) 200/240 v. 50c., for
accurate pre-set switching operations. Sangamo 8.254, providing up to 3 on-off operations per
24 hours at any chosen times, with day-omlitting device {use optioaal). Capacity 20-amps. Com.
pactly housed « in, dia., 3} In. deep, £8/4/8 (des. 4/6).

ELECTRIC PA’S (Pnp.t), for extracting or biowing. The most exceptional offer we have yet
/250

made. 200, A.C. lnduction motor—silent running. 2,800 e.p.m. duty 100 C.F.M. Only
44in. square and Bln deep. ldeal tor domestic or industrisl use. Easay mounting, £3/5/- (des. 3/6)

T | l;l © mﬂ
] pre '

Versatile power units providing all the usual voltages and
currents normally required for development, servicing and
production testing of practically all domestic and industrial
equipment, up to a loading of 600W DC or AC.

SMALL GELRZD MOTORS. In addition to our well-known range (List GM.188), we offer amall
open type 8.P. Units 200/250 v. A.C,, 1, 6, 12, 24, 60 rp.m., approx. Sin. long, with lin. shait
projection emch side and enclosed gcubox Bultable for display work and many Industrial uses.
Only 88/8 (des. 3/-).

MINIATURE COOLING FANS. 200/250 v. A.C. With open type inductlon motor (no interference),
Overall 4in. x 3jin. x 2jin. Fitted 6-bladed metal impeller. Ideal for projection lamp coollng,
light duty extractors, etc., stlll only 28/8 (des. 4/6).

AIR BLOWERS. Highly efficient units Atted Induction totally enclosed motor 230/260 v. 50 o,

APPLICATIONS FEATURES

YProduction testingand servicing Y Output stabilised to accumu-
of battery operated equipment. lator performance.

K Testing fuel pumps—DC motors 4 Very low ripple.
—relays—windscreen wipers— .
car radios—and other types of ‘Incorporating silicon rectifiers.
battery equipment.

1 ph. Model B».26, 80 CFM (froe air) to 11.5 CFM at .16 WG (size upprox.}6 x 6 x 7in. Outlets
2¢in. square, 58/10 - {des. 5{-). Model BD27, 120 CFM {free uir) to 40 CFM at 1.2 WG, 8 x 7

9ln. outlet 2}in. sq., £11/18/6 (des. 5/-). Model 8D28, 260 CI'M (free alr) to 127 CFM at
1.5 WG, 11 X B x 9in., outlet 3in. 8q., £13/17/8 (des. U.K. 7/68).

S8YNCHRONOUS ELECTRIC CLOCK MOVEMENTS (a« d and ded in many
national journals). 200/250 v. 50 c. Self-starting. Fitted spindles for hours, minutes and cem.nl

+*All models incorporating surge aweep recond Lands. Ceatral one-hole fixing. Dia, 2jin. Depth behind dlal only lin.

With
YMultiple outputs. current limiting. ::crks‘[’luo“dcl:vi% 39':6 (des, 3/-). Bet of three brasa hands In good plaiu style. For 5/7ln. dia. 2/6
*Continuously variable DC volt- pe

L7 Y Low voltage outputs completely SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 7. 80 cle, Belt-starting 2in, dia. X 1iin.
£ d f
*Continuous! table AC volt isolated from mains. deep. Choice of following speeds: 1 r.p.m.. 12 r.p.h., L r.p.h., 1 rev. 12 hours, 1 rev. per day.
“o.n inuously variable volt- K Quick delivery (Adny (;7!)42/-((!:1 2/-). Also high-torque ‘model (@.E.C.), 2¢in. X 2in. x 1%i0. 6 r.p.m., 67/8
o 0 es. 2/+).

SMITHS TIMER MOTORS. Bynchronous, self-starting 200/230 volts, 1 ph., 50 c. Clockwise.
4 r.p.nL only. Only 25/- {(des. 2/-).

MINIATURE L.C. MOTORS. 6/12 volts D.0. Ideal model akers. 4,000/9,000 r.p.m. no load.
11 in. x 1} In. dlameter. Plange fixing, Only 8/8 {(des. 1/6).

OFFICIAL STOCKIST: “PARVALUX" Electric Motors (List G.M.1€9)

Also available for 60Y, 120Y, 240V outputs.
EXTRACTOR FANS. Ring mounted all metal construction. T/E Induction motor, silent opera~
tion, 8in. biade, 10in. max. dia., 400 CFM, £6/2/6 (des. §/-). Same model 10in. biade, 12in.

VALRADIO LTD.
max. dia.. 500 CFM, £6/12/6 (des. 0/-).

Dept. WPU4, BROWELL'S LANE, FELTHAM, MIDDLESEX, ENGLAND IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, Including stainless steel (most models).

T 0.0 M. R. SUPPLIES (LONDON) LTD., 68 New Oxford Street, London, W.C.1
"V AYAVAYAY AVAVAVAV (Telephone : 01-636 2958)

WW—042 FOR FURTHER DETAILS

Type 250YRU/30/20. Output I, 0-30Y 20A DC. Output 2, 0-60v 10A AC.
Output 3, 0-250V 4A AC. Price £131-5-0. Input 200/250Y 40/60 Hz.
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Best Reception with TRIO

Lt o

S g s

Model SR-59DE
BUILT IN MECHANICAL FILTER 8-TUBE COMMUNICATION RECEIVER

* [luminated dials permit easy tuning and band spread SPECIFICATIONS:
readings * Frequency Ranges: Band A 550-1600KHz,
* Continuous coverage from 550KHz to 30MHz and B 16-4.8MHz,

C 4.8-14.5MHz,
D 10.5-30MHz.
* Sensitivity: 2uV for 10dB S/N Ratio (at 10MHz)

direct reading dial on amateur bands.
* Close callibration accuracy with an excellent anti-back-

lash mechanism. * Selectivity: £ 5KHz at —50dB

* A mechanical filter enabling superb selectivity with * Power Consumption: 45 watts
ordinary IF transformers. * Audio Power Output: 1.5 watts

* One RF and two audio stages of amplification, insur- * Tube & Diode Complement: 6BA6 x 3, 6BE6 X 2,
ing high sensitivity and selectivity. 6AQ8x 2, IN6Ox 2, SW-05Sx 2, SW-05x2

6AQ5

* A Product Detector making possible clear SSB recep- + Dimensions: Width 15", Height 7", Depth 10"

tion.

Model JR-S500SE
CRYSTAL CONTROL TYPE
DOUBLE CONVERSION COMMUNICATION RECEIVER

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

* Frequency Range: 3.5MHz-29.7MHz (7 Bands)

* Hi-Sensitivity: 1.5u4V for 10dB S/N Ratio (at 14 MHz)

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

* Dimensions: Width 13", Height 7", Depth 10"

the sound approach o quality TO: B.H. Morris & Co., (Radio) Ltd. wwW
Send me information on TRIO COMMUNICATION
T R I RECEIVERS & name of nearest TRIO retailer
TRIO ELECTRONICS, INC. NAME AGE
ADDRESS

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
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g i EATHKIT
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AMBASSADOR SPEAKERS

DAYSTROM LTD,
Gloucester, GL2-6EE
Tel Glos 29451 Telex 43216

Heathkit Present The ‘Compact’

Sound of the 70's

See whats New in the world
of sound from Heathkit at the
Audio and Cine Fair, 1969,

Olympia, London.

Daystrom Ltd. will be exhibiting the latest Heathkit
Hi-Fi  Stereo Amplifiers, Tuner-Amplifiers, F.M.
Tuners, Stereo ‘Compacts’. Loudspeakers etc. A
selection of these will be on demonstration in the
Audio Studio on our stand.

New models include two stereo ‘compacts’, models
AD-17 and AD-27. The AD-17 comprises a BSR
MAG5 turntable with Shure M44-MB magnetic
cartridge and a 10 watt (rms) per channel stereo
amplifier all mounted on a teak or walnut plinth. The
AD-27 is similar but uses the MA70 turntable and
includes an FM stereo tuner. In this case the ‘plinth’ is
better described as a small cabinet. It has a ‘roller
shutter’ lid and is available in teak or walnut.

A new loudspeaker has been added to the Heathkit
range. The ‘Ambassador’ is a first class hi-fi loud-
speaker. The cabinet comes ready assembled and
finished in teak or walnut to match other current
Heathkit equipment. It uses three loudspeaker units

-a 12” bass unit, a 5” mid range and a small
tweeter.

See these New models
and many more . ..

in the Heathkit 1970
CATALOGUE.

its

FREE

on request!

s
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Armstrong

the high fidelity sound

A STEREO
TUNER-AMPLIFIER

for the
BUDGET SYSTEM

127 STEREO TUNER-AMPLIFIER £43-13-9

OPTIONAL CASE As illustrated £3-17-0

If you want high fidelity in the highest class don’t buy
the 127 Tuner-Amplifier; it isn’t meant for you. But if you
want a good quality system that is a great deal better than
the average radiogram, and your power requirements, as
well as your budget, are of modest proportions, then this is
meant for you.

The 10 watts power output, 5 from each channel, won't
fill a hall, but it is more than adequate for most domestic
purposes. The AM-FM Tuner incorporated is doubly
attractive because, as well as covering the medium wave-
band, it has a performance on FM which is good enough
to give excellent results on stereo radio once you add the
optional M5 stereo radio decoder.

There are of course the usual facilities; pickup and
tape inputs, tape recording outputs, bass and treble tone
controls.

As we said at the outset, if you are after top-class hi-fi
you don’t want the 127, what you want is the Armstrong
Series 500 model

For details and technical specifications of all modeis,
plus list of stockists, post coupon or write, mentioning
1 1TWW69.

ARMSTRONG AUDIOLTD., WARLTERS ROAD N.7
Telephone 01-607 3213

name ....

address ..
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The most
advanced

microwave
devices
are here.

Schottky Barrier Diodes

*Ga As Mixers *Ga As Detectors *LID. Reversible Ceramic
Oscillators

*Ga As Gunn Diodes *Si Avalanche (Impatt) Diodes
*Welded Ceramic S3

Backward Diodes

*Ge Planar Detectors *L10, Coaxial

Microwave Transistors
*Si 1 watt Power amplifiers *Si Low Noise, 5dB receiver

Tuning Varactor Diodes
*Si VHF & HF plastic, High Q *Si Hermetic, Wide
Capacitance Range

Varactor Multiplier Diodes
*160 GHZ, Si welded Ceramic

P-I-N Diodes *Switches
*Limiters *Modulators *Stick, Coaxial, Epoxy and Pill

Point Contact Diodes
*Mixers *Detectors *Coaxial, Single Ended Ceramic

Microwave Integrated Circuits
*Microstrip SUB-SYSTEMS incorporating microwave
semiconductors

SEMICONDUCTDRS
Write for your
copy of abridged

catalogueto: #

£
AEl Semiconductors L1d ,’
Carhoime Road, Lincolm

Telephone: f
Lincoln 26435 ;/ "’ &

WW—037 FOR FURTAHER DETAILS
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WORLD FAMOUS X=msmaces

VARIABLE TRANSFORMERS

% 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
x . 1 am P 5amp€9.150  10amp£18.100 20 amp £37.0.0
CONSTANT VOLTAGE TRANSFORMER. 20 AMP LT SUPPLY UNIT SOLID STATE

Maintain spot-on test gear %  Input 240V VARIABI.E co NTROI.

%  Output 20 amps at 24V
* Output 26-240V -

tully adjustable
# Size 16”x12"x20" high * Input 240V 50 CPS
% 5amp & 10 amp models

#  Weight 50 Ibs.
# Completsly sealed

1 5 amp mode
£35.0.0 o

10 amp model

' £13.15.0

readings with Automatic Mains
stabilizer.
Specification:

% ' Output 240V

# Accuracy + 1%

* Input 190-260V

% Capacity 250 watts

# Corrected wave

£1 2-1 0-0 C&P 20/

UNIVERSAL
MICRO SWITCH

—— MLC-3
5. 5ampC/0

“176

each in quantity

10 amp C/0 PUSH-BUTTON
MICRO-SWITCH

panel mounting.
Buttons in Red, Green, White & Black

> Type $S-1. &8 each per 1,00

IMMEDIATE DESPATGH

FULL SPARES AND SERVICE AVAILABLE

PROCESS TIMERS-MICRO SWITCH

SYNCHRONOUS MOTOR & CLUTCH SYNCHRONOUS MOTOR & CLUTCH * Light force wire operated Micro-
10 MILLION OPERATIONS Matchbox size frontal area switeh
Instantansous & Timed Automatic re-set

% Designed for even more economical

% *%¥

out 3 AMP contacts # PLUG-IN OCTAL BASE & 2
Repeat Accuracy + % # INSTANTANEOUS coin-op mechanism
Dial ranges 0-10 secs up to ANO TIMED OUT * 1 MILLION OPS. 4/
0-28 hrs. May also be used 2 AMP CONTAEC'I'S 5 Amp c/o Sub-miniature approx. = each
as impulse starnt £ 1 1 # RANGES: 10 SECS.TO £ 5 Micro-switch per 1,000
36 MINS. ‘

dependent 2,6 each per 1,000
on quantity

dependent
on quantity

© "ACTUAL SIZE”

STP $5G CC5-R

TIMER MICRO SWITCH MICRO SWITCH

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

OMRON PRECISION CONTROLS

DIVISION OF IMO PRECISION CONTROLS LTD.
(Dept. WW9) 313 EDGWARE ROAD, LONDON, W2. TEL: 01-723 2231

WW-—043 FOR FURTHER DETAILS
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GERMANIUM TRANSISTORS

One in five transistor sockets in this country
are still calling for germanium transistors at a
time when most semiconductor manufacturers
have stopped producing them.

NKT has been expanding its germanium
facilities to take the load and can readily supply
most of the devices in current demand.

Apart from a comprehensive standard ''"NKT"'-
range of house coded devices, NKT specialises
in the supply of:

(a) €V QGermanium Transistors such as
Cv 5309, 5327, 5791, 5929, 7001,
7002, 7005, 7006, 7007, 7008,
7012, 7074, 7083, 7084, 7085, 7086,
7376, 7436, 7437, 7438, 7439, 8004,
8126, 8386, 8669, 8640, 8766, 8794,
8801, 8802, 8810, 8837, 8838, 9190,
9308, 10809, 10992, 10995, 11176,

“2N’* QGermanium Transistors such
as 2N 404, 1302, 1303, 1304, 1305,
1306, 1307, 1308, 1309.

(c) ‘Oid-European’’ Standard QGer-
manium Transistors such as OC 28, 29,
35, 36, 42, 44, 45, 70, 71, 72, 74,75,
76, 77, 80, 81, 82, 83, 84.

(d) ‘““New European’’ Standard Ger-
manium Transistors such as AC 128,
176; ACY 17, 18, 19, 20, 21, 22, 30,
39, 40, 41: AD 140, 149:AF 114, 115,
116, 117.

(e} Other Manufacturer House-code
Germanium Transistors such as TK 23,
30,31,40,42,45,46,47, 48, 49

YOU may be in trouble over continuing
supplies of germanium transistors such as these.

Why not contact NKT Sales Office with
your requirement.

NKT—Newmarket Transistors Ltd.,

Exning Road,
Newmarket, Suffolk.
Tel. Newmarket (0638) 3381. Telex 81368

WW—044 FOR FURTHER DETAILS
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DC to AC
VAT TRANSVERTORS

(transistorised DC Invertors/Convartors)

’\NV\:

JWV‘

Carry out your field tests using standard AC equipmaent.
A YALRADIO TRANSVERTOR will enable you to use all types
of test instruments in the fleld 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

S series—Sine  wave, frequency tolerance + }Hz
Typical model B12/200S input 12V output 115-230V 200W.
Price £67-12-0

%
%
%

{4

——VVW VWV

%

% Send for full information and technical detalls:

Type B12/2008

‘ Q serney—Square wave, frequency tolerance 4 {Hz

———

VALRADIO LTD., Dept. W.C.4,
Browell's Lane, Feltham Mlddlesex England. Tel.: 01-890 4242

VVV\. —
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POWER AT ANY
FREQUENGY?

Our model PPA1K power supply will provide
1 kW of AC power at any frequency within the
range 40 Hz to 10 kHz

A large selection of units from stock over the
range 120W to 160 kW

e low distortion e high frequency stability
e continuously variable output voltage
e single-phase or three-phase

LING ALTEC

LTV Ling Altec Limited

Baldock Road, Royston, Herts, England
Telephone: Royston 2424, Telex: 81174

RS e T R T e e ——
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PRECISION |
PRESSINGS !

Accurate
components at
competitive
prices

produced
by progressive
tooling and
multiform
methods

JOHN SMITH LTD.

209 SPON LANE - WEST BROMWICH - STAFFS.  TEL. 021-553 2516 (3 LINES)
WOODS LANE - CRADLEY HEATH - WARLEY *WORCS. TEL. CR 69283 (3 LINES

arnell

WW—047 FOR FURTHER DETAILS

INSTANT
SELECTION Rxgmrytt

1to 100 dB

ATTENUATION B3
w o u 8

VAN

»

\

The Hatfield range of Switched Attenuators. Type 687, offer precise
switched attenuation from 1—100 dB in 1 dB steps and are housed
in neat, die-cast aluminium boxes only 5% x 1; x 2} in.

The range comprises:

Type Connections Impedance

687A BNC 50 ohms

6878 BNC 75 ohms

687C+ BNC 50 ohms

6870 BNC 75 ohms

687E BNC 600 ohms Unbalanced
6B7F* BNC 600 ohms Unbalanced
687G Terminals 600 ohms Balanced
687H* Terminals 600 ohms Balanced

* with gold-plated switch contacts.

Full details on request.

HATFIELD INSTRUMENTS LTD.
Dept. WW, Burrington Way, Plymouth, Devon.
Telephone: Pltymouth {0762) 72773/56. Telegrams: Sigjen Plymouth. Telex: 45592

HATFIELD BALUN

WW—048 FOR FURTHER DETAILS

New Constant Voltage/
Constant Current
‘L Series

Farnell stabilised power Supply
1308

et P -
CURRENT

9 |
ON OoN |
MAINS Q ouUTPUT

(‘-\' I Const

vOLTS

METER

®

COARSE s F|NE LiMmIT

\ L )
v w

Our experience in the manufacture of stabilised bench
power supplies and knowledge of the latest market require-
ments have prompted a re-design of the well established ‘L’
Series. Consideration has been given to the more advanced
needs of the research and development engineer, but equally

the basic features of a general purpose laboratory power
supply, suitable for student use, have been retained.

Units Available Prices
L.30A 0-50 Volts at ¥ Amp. £35
L.30B 0-30 Volts at 1 Amp. £35
L.30C 0-10 Volts at 3 Amps (with adjustable
over-voltage protection circuit) £48
L30A/TL i1 versions of L.30A and B above  £70
L.308/T win versions of L. an
Features

* Continuous variability of voltage and current settings
Constant voltage or constant current operation
Programmable output

Extremely stable output against load/line variations
Separate on/otf switching of mains input and DC output
Adjustable current limiting facility on all units

Variable SCR over voltage protection circuit on L.30C,
Clean functional design with precise monitoring of voltage
and current by clear scale meter.

FARNELL INSTRUMENTS LTD.,
Sandbeck Way, Wetherby, Yorkshire
Telephone: 0937 3541/6

L L JEE B BE B B 3
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CHASSIS
and CASES

Type N
-
Type W

<«—Type Y

ALUMINIUM, SILVER HAMMERED FINISH
Type Size Price Type Size Price
N 8x6x2* ...... 18/= W 12x7 x7*...... 37/6
N 6x6x3 ...... 17/6 \YN éS x69 x68 ...... ;g;é
N 4x4Ax 2 ox..i /= X6 X6 ...... =
U 4X4%xX4 ...... 1/~ Y 12X #RT we e 45/~

Y 13X T ciiss 50/6
U 54 X 44 x 44 17/~
f; 23 Y 15 % 9bg 7?7 azz - 53/6
o SR G E 8« =z 17x10x9....." 72/6
U 95 x 7§ x 3% . 24/~ 7 19 x 10 x 84 78/~
U I5x9x9 ...... 49/- *Helght
W B X 6@ 6 ..o 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-
tion, Type Z removable back and front.

BLANK CHASSIS

FOUR-SIDED 16 SWG ALUMINIUM

Size Price Base Size Price Base
6 X 4x%x2 6/3 2/t 10 x 8 x 23" 12/- 5/6
7x 4x 1§ 6/- 32 12 x 7 x 24" 12/- 5/11
7 xS X 2 7/6 3/5 12 x 9 x 24" 13/9 7/-
8x 4x2 7/- 3/4 13 x 8 x 24~ 13/9 6/11
8} x 54 x 27 8- 3/9 14 x 7 x 3" 14/6 6/6
IxX7T X2 9/3 4/10 14 x 10 x 23~ 16/- 8/7
10 x 4 x 2" 9/- 3/9 1S x 10 x 23~ 16/6 9/l
12 x 4 x 24" 10/- 4/3 17 x 10 x 3 19/6 10/1
12 x 5 x 3" 12/- 4/9

TO FIT OUR CASES

Size Price Base Size Price Base
7 x5 x 1§y 7/ 3/9 12 x 6§ x 2" 10/9 5/11
7 x 5§ x 2" 719 3/9 14 x 83 x 27 13/6 7/11
Il x 6} 137 10/- 5/6 15§ x 93 x 23" 17/- 9/6
Il x 6§ x 27 10/- 5/6 173 x 93 x 2§” 18/6 10/6

WITH BASES

Size Price Size Price
5x 4x 2y 9/3 3} x 3} x 2} 6/6
4x 2} x 1} 6/- Ix2x 1" 5/6
33 x 33 x 2} 7/3 63 x 244 x 143" (18SWG) 8/3

Plus post & packing.

PANELS: Any size up to 3ft. at 6/-sq. ft. 16 s.w.g. (185.w.g.5/3).
Plus post and packing.

H. L. SMITH & CO. LTD.

Electronic Components - Audio Equipment

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

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

@® EXTREME VERSATILITY

® ULTRA-SMALL SIZE

@® EXTRA-HIGH

@® ALL VOLTAGES

WW—050 FOR FURTHER DPETAILS
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MODEL 15

MICRO
SOLDERING
INSTRUMENT

Range of 8 interchangeable bits,
from #in. (.047in.) to ‘%in., including
long-life PERMATIPS.

Length 7¢in.  Weight 1 oz

Max. handle dia. in.

PERFORMANCE

Heating time 90 secs. Max.
bit temp. 390°C. Loading 15
watts—equals normal 30/40-

watt iron.

The ADAMIN range includes five
other models (5, 8, 12, I8 and
24 watts), Thermal Strippers (PVC
and PTFE) and a De-Soldering Tool.

Please ask for colour catalogue A/5.

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CR9 2LL

Tel: 01-688 8589 & 4559
WW—051 FOR FURTHER DETAILS
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There are a couple of
things you should
know about the
Welbrook All Silicon

Stereo Amplifier

DISTORTION  PRIGE

0.1% at all £42. 0. 0d.
output levels

A new and unique method of equalising impedances in the output stage enables only
Welbrook to offer such true high fidelity reproduction at such low cost.

This technical breakthrough brings you the Welbrook W20 Stereo Amplifier, with no distortion
rise at any level, for only £42. o. od. This is a truly remarkable bargain among high quality
stereo amplifiers, using Class B operation.

a4l

Performance:

Power Qutput:

24 watts R.M.S. (12 watts per channel) into 4 ohms load.
20 watts R.M.S. (I0watts per channel) into 8 ohms load.

14 watts R.M.S. (7 watts per channel) into 15 ohms load.
Total Harmonic Distortion:

Typically 0.1% for 10 watts per channel into 8 ohms load at
1 KHZ with no increase at low levels.

Hum and Noise:

With volume control at minimum 80 dB. With volume
control at maximum-55 dB.

Frequency Response:

-1 dB at 30 HZ and 15 KHZ.

Inputs: Rickup:

R.I.A.A. characteristic, sensitivity adjustable up to 3 MV to
suit crystal; ceramic or magnetic cartridges.

Tuner:

Flat characteristic-sensitivity 100 MV-input impedance

100 K ohms.

Tape:

Flat characteristic-sensitivity 100 MV-input impedance

100 K ohms.

Outputs:

Loudspeakers output to suit 4, 8 and 15 ohms. Tape output
for recording-200 MV for rated input sensitivities-minimum
external impedance 10 K ohms.

Tone Controls Bass:

Ganged control giving + 14 dB at 30 HZ

Treble:

Ganged control giving * 14 dB at 1ISkHZ

Balance Control:

Facility to reduce output from either channel continuously
from nfaximum output to zero.

Dimensions:

143" wide x 9” deep x 4" high (cabinet)

Price:

Recommended retail price; £42. 0. od. including cabinet.

For full details of the Welbrook Stereo Amplifier post the coupon to:

WELBROOK ENGINEERING &

ELECTRONICS LIMITED,
BROOKS STREET, STOCKPORT, CHESHIRE, SK1 3HT

I To: Welbrook Engineering & Electronics Limited; I
Please send me full details of the Welbrook Stereo Amplifier.

l NAME I

I ADDRESS. I

l (wwi) l
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Get across
loud and clear
with AKG
microphones !

AKG D-109

Dynamic
ARG C-451 miniature
Quality condenser microphone —
microphone with new the smallest
CK1 capsule (inter- Lavalier on the

market. High-quality
reproduction compares
well with others costing
geveral times more.
With 60 or 200 Ohm imp-
edance. 3 metres cable.
Use it wherever a mike
18 to be heard but not
seen-- {interviewing,
films, conferences, etc.

changeable with other
AKG microphones).
Other capsules are
available built into
wind-shield with ‘rifie’
tube attachment. Supp-
lied with battery power
unit and/or mains unit
which can feed two
microphones.

AKG D-224

Advanced studio micro-
phone, employing two-
way cardioid principle —
the latest in miocrophone
technology — in slim,
elegant form.
ngh-qualltg dYnamlc
microphone ideal forall
broadcasting and studio
work. Incorporates bass
attenuation switch and
pivoted stand attachment.

Find out more about AKG mikes from

Politeohna (London) Ltd. 182-184 Campden Hill Road,
| London.W.8, 24 Hr,Telephone: 01-727 0711 Telex: 23804

3 ABLE microphones
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FRAHM

Vibrating

FRAHM
- e
FHEQUENCY METER

reed
FREDUENGY
METERS

are widely used as standards In many Industries because:—

1) They are accurate (to +0.3% or +0.1% as specified)
2) They are not voltage or temperature sensitive, within wide limlts
3) They are unaffecteg
shift
4) They will operate on A.C., pulsating or interrupted D.C., and super-
imposed circuits
Sg They need only low input power
6) They are compact and self-contained
7) They are rugged and dependable

FRAHM Vibrating Reed Frequency Meters are available in minlature
switchboard and portabie forms, in ranges from 10 to 1700 cps. Des-
criptive literature on these meters, and on FRAHM Resonant Reed
Tachometers, freely available from the sole U.K. distributors:—

ANDERS METER SERVICE

ANDERS ELECTRONICS LTD. 48/56 BAYHAM PLACE, BAYHAM STREET
LONDON NW1 TEL: 01-387 9092.
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TELEPRINTERS -PERFORATORS
REPERFORATORS - TAPEREADERS
DATA PROCESSING EQUIPMENT

Codes: Int. No. £ Mercury/Pegasus, Elliot 803,
Binery and special purpose Godes.

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL ACCESSORIES
DATEL MODEM TERMINALS, TELEPRINTER SWITCHBOARDS

Picture Telegraph, Desk-Fax. Morse Equipmentj Pen Recorders}
Switchboards; Converters and Stabilised Rectifiers; Tape
Holders, Pullers and Fast winders; Governed, Sychronous
and Phonic Motors; Teleprinter Tables and Cabinetsy Silence
Covers} Distortion and Relay Testers; Send/Receive Low and
High Pass filters; Teleprinter, Morse, Teledeltos Paper, Tape
F — and Ribbons} Polarised and specia-
e Iete lised relays and Bases; Terminals
I s V.F, and F.M. Equipment; Tele-
b phone Carriers and Repeatersy
] ! Diversity; Frequency Shift, Keying
Equipment; Line Transformers and
| - Nolse Suppressors; Racks and Con-
L s ' solesy Plugs, Sockets, Key, Push,
Miniature and other Switches; Cords, Wires, Cables and Switch-
board Accessories; Teleprinter Tools; Stroboscopes and
Electronic Porks; Cold Cathode Matrics; Test Equipment;

Miscellaneous Accessories, Teleprinter and Teletype Spares.

W. BATEY & COMPANY

Galety Works, Akeman Street, Tring, Harts.
Tal.t Tring 3476 (3 lines) Cablest RAHNO TRING
STD1 0442 82 TELEX 82362

WW—088 FOR FURTHER DETAILS
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the increment

from this
Digital
Recorder

is the
reliability

The T5000 is probably the most reliable digital magnetic
tape recorder in fully comguter-compatible format you
can find anywhere. It has 12 months PROVEN
OPERATION behind it.

We didn’t want tq say too much about the T5000
until we were SURE of its performance. We've had it
working internationally with discerning and demanding
users. Now we're sure. You will find the T5000 a
valuable contribution to your operation.

The T5000 fits easily into any system without
headache — your interface problems have been antici-
pated right at the design stage.

a43

BRIEFLY:
Reliability Proven All solid-state modular construction.
No relays. All logicis|.C.
Simple to Operate Simple tape path.
Automatic loading into vacuum cotumns.
Ideal Tape Handling Vacuum columns give optimum tape
packing. Proportional servo dynamic braking
Precision Tape Drive Electronic damping eliminates any
incremental capstan drive resonances.
Packing Density: 200, 556 or 800 b.p.
Feed Modes a. Incremental on command.
b.37.5i.p.s. (other speeds to special order)
Increment Rate a. 0-300 characters/sec at 556 and 200 b.p.i.
b. 0-500 characters/sec at 800 b.p.i.
(1200 characters/sec to special order)
Start Time 2 mSecat37.5.i.p.s.

/

IRIAC/A/L |

A MEMBER OF THE RACAL GROUP OF COMPANIES

Get the full facts now from Britain’s Analogue, Digital and
Communications Magnetic Recoiding specialists :

RACAL-THERMIONIC LIMITED
Hythe, Southampton, England.
Telephone HYTHE 3265 : Telex 47600

WW—060 FOR FURTHER DETAILS
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Ferrograph Series 7 -

Wireless World, November 1969

a lifetime of recordin

Ferrograph Tape Recorders have been
famous ever since 1949. A lifetime’s exper-
ience of making fine recorders goes into
every one of Ferrograph’s brilliant new
Series 7.

And there is a lifetime’s recording in every
Ferrograph instrument. Many of the earliest
Ferrographs are giving perfect service
today — twenty years later. You can be
sure your Ferrograph will do the same for
you. It will give dependable service for
many, many years to come. It will keep its
value. It will need the minimum of service.
Spare parts will remain available for a
lifetime's recording. That's how Ferrograph
got its name.

Available in Mono, and in Sterco with
and without end amplifiers; combining a
unique range of 30 rccording facilitics,
including:

@ Al silicon solid-state electronics with FET
input stages and wide input overload margins.
@ Vertical or horizontal operation.

@ Unit construction: The 3 individual units i.e.
tape deck, power unit and amplifier complex are
mounted on a single frame easily removable from
cabinet for service or installation in other cabinets
or racks.

@ 3 motors (no belts). 3 tape speeds.

@ Variable speed spooling control for easy
indexing and editing.

@ Electrical deck operation allowing pre-setting
for time-switch starting without need for mach-
ine to be previously powered.

@ Provision for instantaneous stop/start by
electrical remote control.

@ Single lever-knob deck operation with pause
position.

@ Independent press-to-record button for safety
and to permit click-free recording and insertions.
@ 81" reel capacity.

@ Endless loop cassette facility.

@ Internal loud speakers (2)—1 each channel on
stereo, 2 phased on mono.

@ 4 digit, ‘one-press re-set, gear-driven index
counter.

@ 2 inputs per channel with independent mixing
(ability to mix 4 inputs into one channel on
stereo machine).

@ Signal level meter for each channel operative
on playback as well as record.

@ Tape/original switching through to output
stages.

@ Re-record facility on stereo models for multi-
play, echo effects etc, without external connec-
tions.

@ Meters switchable to read 100 kHz bias and
erase supply with accessible preset adjustment.
@ Three outputs per channel i.e. (1) line out—
level response. (2) line out—after tone controls.
(3) power output—8-15 ohms.

@ Power output 10W per channel.

@ Independent tone controls giving full lift and
cut to both bass and treble each channel.

@ Retractable carrying handle permitting carry-
ing by one or two persons.

ldeal
Sfor

_ rack
mounting

Elegant
hardwood
case

U.K. Retail prices from £175 incl. P.T.

Please see next page for list of Ferrograph
Stockists

FERROGRAPH

The Ferrograph Co Ltd, Mercury House. 195 Knightsbridge, SW7 Telephone: 01-589 4485

www americanradiohietorv com
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Listen for yourself

To know the Ferrograph Series 7 you must look at it, listen to it, for yourself. You will find it in stock at many of
the best tape-recording and Hi-Fi specialists in the country, including the following:

Ferrograph stockists

London Dealers

C. C. Goodwin (Sales) Ltd.,
7 The Broadway,

Wood Green, N.22

Francis of Streatham,

Tape Recorder Specialists,
169-173 Streathant High Road,
S.W.16

Hampstead High Fidefity,
91a Heath Street. N.W.3

Imhofs,
112-116 New Oxford S1.,
w.C.1

Largs of Holborn,
76/77 High Holborn.
w.C.1

Nusound,
242/4 Pentonville Road,
NI

Nusound,
82 High Holborn,
Ww.C.1

Nusound,
228 Bishopsgate,
EC2

Nusound,
360 Kilburn High Road,
N.w.6

Nusound.
36 Lewisham High St.,
S.E.13

Nusound,
2 Maryland Station,
E.l5

The Recorder Co.,
186-188 West End Lane,
W. Hampstead, N.W.6

R. E. W. (Barisfield) Lid.,
266-268 Upper Tooting Road,
S.Ww.17

R. E. W. (Barisfield) Ltd.,
146 Charing Cross Road,
w.C.2

Telesonic Ltd..
92 Tottenham Court Road, W.1

Teletape Ltd.,
33 Edgware Road.
w.2

Teletape Ltd.,
84/88 Shaftesbury Avenue,
w.1

Aberdeen
Aberdeen Radio Company,
12 Hadden Street

Aberdeen Sound Centre Lid.,
254 Beimont St.

Banstead
Raylec Limited.
43 Buff Parade,
High Street

Birmingham

Chas. H. Young L.,
170-172 Corporation Sireet,
Birmingham 4

C. H. (Hi-Fidelity) Lid.,,
167-169 Bromsgrove Street,
Birmingham 5

Cine-Equipments Ltd.,
Audio Visual Department,
94 Dale End,
Birmingham 4

Blackburn
Holdings Audio Centre,
;941 Mincing Lane

Black pool

F. Benfell Limited,
17 Cheapside,
{(Abingdon Streeg)

Bolton
Harker & Howanth,
Churchgate

Boscombe
Tape Recorders (Bournemouth) Ltd.,
874 Christchurch Road

Bournemouth

Forrester’s.
National Radio Supplies Lud.,
70-72 Holdenhurst Road

Brighton
Avery's
77 St. James's Street

Lanes Radio Lid.,
11 Gardner S1.

Bristol

Audio Bnistol,

Park Street Avenue,
Bristol 1

Bristol & West Recording Service Ltd.,
6 Park Row,
Bristol 1

Tape Recorder & Hi-Fi Centres Ltd.,
82 Stokes Croft

Bromley
Bromley Sound,
32 Leschworth Drive

Bury
J. Smith & Son (The Rock) Lud.,
184 The Rock

Cambridge
University Audio,
A & 2 Peas Hill

Canterbury
Canterbury Hi-Fi Centre,
26 St. Dunstan's St.

Cardift

The Roath Radio & Television Co.,
23/27 Morgan Arcade,

Card{ff CF1 2AF

Sound Film Services
{Cinema Limison Lid.),
27 Charles St.

Tape Recorder & Hi-Fi Centres Ltd.,
Oxford Arcade.
The Hayes

Castle Douglas
John Mitchell,
141 King Street

Coventry
Loventry HI-Fi Centre,
13 Clty Arcade

Coventry Tape Recorder Services,
33 King William Street

Crewe
Charlesworths of Crewe Lid.,
28 Highiown

Darilngton
McKenna & Brown Lid.,
11 Bond Gate

Derby
Bucklands of Derby,
41-49 London Road

Doncaster

Tom Jaques Ltd.,

Sound & Electronic Engineers,
16 Wood Street

Dorchester
Sutions,
Hardye Arcade

Edimburgh

J. B. Fulton Associates Ltd.
16 Howe St.,

Edinburgh 3

J. 1. Mitchel (Cameras) Lid.,
Haymarket Corner,
Edinburgh 11

Epping
Chew & Osborne Lud.,
148 High Street

Farnham
Lloyd of Keyworth Lid.,
26/28 Downing St.

Glasgow
McCormack Lid.,
33 Bath Street

Goodmayes
Unique Radio Ltd.,
The Facade,

High Road

Gravesend
Bennett & Brown (Gravesend) Ltd.,
58, 60b & 60c Wrotham Road

Grimsby

Lincolnshire Instrument Co.,
Hi-fi House,

69-71 Cartergate

Guildford

Merrow Sound Lid.,
229 Epsom Road,
Merrow

P. J. Equipments Ltd.,
3 Onslow Street

High Wycombe

Hughes Photographic & Hi-Fi
Speciaiists,

7 High Street

Hudderstield
Woods,

The Musjc Shop,
New Street

Itford
Nusound,
87-100 liford Lane

Kettering
Paul Taylor & Partners Lid.,
1 Sitver Street

Leeds

Beckett Film Services Lid.,
Audio-Visual Specialists,
4648 The Headrow,
Leeds LSI 8EL

Vallance Audio Lab.,
20 New Market St.

Leicester
United Fitm Service,
13 King Street

Liverpool
Beaver Radio (L’poot) Lad.,
20-22 Whitgchapel

Lowestoft
Hughes (Lowestoft) Lud.,
62 London Road North

Maldstone
Sloman & Peuitt,
Pudding Lane

Mansfield
Syd Booth,
11 Queen S1.

Manchester
Lancs. High Fidelity Lid.,
248 Wilmslow Road, Manchester 14

Middlesbrough

McKenna & Brown Ltd.,
Linthorpe Road

Newcastle
Ciement Wain Limited
Redlion Square

Newcastie-upon-Tyne

Tumers (Newcastle-upon-Tyne) Lid.,
Camera House,

Pink Lane

Norwich
Suttons,
16-18 Exchange Street

Nattingham
The Audio Centre,
28-30 Pelham Street

Peter Anson Electronics,
165 Arkwright Street

Nottingham Tape Recorders Ltd.,
11 Burton Street

Oxford
Westwoods,

46 George Street,
Oxford

Plymouth
Albert E. Ford Ltd.
84 Cornwall Street

Portsmouth
H. R. Knight Ltd.,
7! Tangier Road

Ramsgate

Tom Joyce,

147 Boundary Road
Redcar

McKenna & Brown Ltd.,
135 High Street

Reigate
Alan Laurenson & Co..
9 Beli Street

Salisbury
Suttons Music Centre
Blue Boar Row

Shefeld
Sheffield Sound Centre,
101 Ecciesall Road

Solihull
C. H. (Hi-Fidelity) Ltd.,
12 Drury Lane

Southampton
Hamilton Electronics (Southampton) Ltd..
35 London Road

Suttons,
421 Shirley Road

South Shields
Savilles’s,
5-7 Keppel Street

Stafford
Tom Reekic Lid.,
10 Bridge Street

Stockport

W.J. & M. Baylis Lid.,
611 Gorton Road,
Reddish

Stockton on Tees

Bond & Mason,

Radio—TV —Hi-Fi—Electrical,
94 Church Road

Stoke on Trent
Wilsons Radio Ltd.,
30 32 Liverpool Road

Sudbury
The Record Shop,
King Street

Sunderiand

Saxons  (Sunderland) Lid, Photo-
graphic Dealers,

20-22 Waterloo Place

Swansea

Hoit,

Radio, TV, Hi-Fi, Audio Eiectronics,
Picton Arcade,

Oxford Street

Teddington
Daytronics Ltd.,
1194 High Street

Trure
Fords (Prop E. J. E. Vivian)
9 Pydar Street

Wealdstone
K. J. Enterprises,
17 The Bridge

Wihimslow
The Hi-Fi & Tape Recorder Lounge,
Green Lane

Woklng

D. H. Hughes & Sons Ltd.,
29 High Sireet,

Knaphill

Wolverhampton
M.R. Warner & Son Ltd.
26 Chapel Ash

Worthing

Bowers & Wilkins Ltd.,
1 Becket Buildings.
Litttehampton Road

If none of these is near enough to vou, in case of difficulty, or for free literature, send us the coupon, or give us a ring on

FERROGRAPH

Ferrograph Series 7

which I enclose £1

O or the new Ferrograph Manual for
ADDRESS i sssnrsnnaisn

To The Ferrograph Co. Ltd., Mercury House, 195 Knightsbridge, London SW7
() Please send me a free brochure on the NAME

01-589 4485

the tape recorder with
the hearing-is-believing sound

=k =
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TYPE UD1. Modern- TYPE RBT & TYPE SL1. Omni
style high-output RBTS. Minlature directional micro-
microphone, fitted ribbon  microphone, phone for hand or
with internal suitable for sound stand use.
‘anti - pop’ reinforcement
filter, v or recordlng./

Today’s
acoustical-performance
standards are the
highest ever. Nice to
know Reslo makes
equipment tomatch.

Precision-made amplifiers, loudspeakers, hi-fi
radio tuners, full P.A. systems, accessories
...and microphones - magnificent. This
is the Reslo range of products,
designed to top the sky- high
acoustical-performance standards
of today. Shown above are some
of Reslo’s most in-demand
microphones, three stylish,
clean-sound units that
truly speak for
themselves...

o FPlease send me
7/ your free brochure
r giving full detalls.

/

Name

Address

RESLO MIKES,
ROMFORD,
/wwe ESSEX.

WW—065 FOR FURTHER DETAILS
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Looking
for one
lilkke
this?
o
(2 4 mm., tubular, wire ended. length 11.5 mm
\ \ Ju e he many Vitality Instrument and
3tor | n 31y

number of types. ratings and sizes. It may be just

what you need for an existing or new project. If

| l not, another from the hundreds of types and
/ it

Ing diledir tality g may\

* Many a product owes its success to the
intelligent addition of an indicator light’

VITALITY BULBS

VITALITY BULBS LTD., MINIATURE AND SUB-MINIATURE LAMP SPECIALISTS
BEETONS WAY, B EDMUNDS, SUFFOLK TEL- 0284 2071
Member of the General Instrument Group.

WW-—066 FOR FURTHE

we’ve got lots
of handles to
our name

many in-a complete colour range too !

it you would like 1o know more about our range
of P.C. Card Handles, please write to

VERO ELECTRONICS LTD.
Industrial Estate, Chandler’'s Ford, SO5 3ZR

Tel: Chandler’'s Ford 2921 Telex: 47551
Branches and Agents throughout the World

WW-—067 FOR FURTHER DETAILS
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PARTS AND COMPONENTS FOR
TELECOMMUNICATION ENGINEERING
AND ELECTRONICS

‘ | ‘ V Y/

EXPORT—IMPORT ‘m‘ 5
RC-Elements O Resistors mg'f%’_-’:zw

O Capacitors % A r

(O Potentiometers
Electromechanical O Connectors, sockets
Compaonents O Switches

O Relays

O Pilotlamps

O Rotary buttons

L]

Electroacoustic OO Microphones J
Components O Earphones

O Loudspeakers )
Miscellaneous Parts O Transfarmers T
and Components OO Fluorescent tube and  mercury-

vapour lamp adapters

O Ferrites

OO Permanent magnets

O Aerials

O Vacuum tubes, special lamps

O Semiconductor devices

O /ntegrated circuits
EUEKITROMIODN Hungarian Trading Company for Electrotechnical Components

— BUDAPEST, XIil., VISEGRADI UTCA 47 a-b
BUDAPES] Telephone: 495-340; 495-940. Telex: 3648; 3649

WW—068 FOR FURTHER DETAILS
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Celestion

FLoudspea’kers for
all Public Address Systems

Wireless World, November 1969

Re-entrant Horns

These Horns are capable of deliv-
ering a highly concentrated beam
of sound over long distances. They
are recommended for recreation
centres, noisy factories and work-
shops and all indoor and outdoor
locations where a high noise level
has to be overcome.

Driver Units

Pressure type units are available with
or without tapped 100V line trans- et
formers. The following ‘built-in’
features are on all models —High
Sensitivity, Weatherproof, Phase
Equalising Throat and Self-centring
Diaphragm Assembly.

Re-entrant
Loudspeakers

Rola Celestion re-entrant loud
speakers are designed for use
wherever conditions demand com-
pactness, toughness, high efficiency
and unfailing service. They are
rainproof and built to withstand
prolonged exposure to vibration
and adverse conditions.

Loudspeaker
in Glass Fibre

The Celestion Glass Fibre Loud-
speaker is a compact robust and
watertight unit, precision built for
use on open boat decks. docks.
chemical plants, plating shops, etc, .
where protection from the weather —
or corrosive atmosphere is vital.

Rola Celestion Ltd.

THAMES DITTON, SURREY
TELEPHONE 01-398 3402 TELEX 266 135
WW—069 FOR FURTHER DETAILS

LOOKING FOR

HIGH SPEED TESTING
OF YOUR

DATA TRANSMISSION
SYSTEMS ?

Here’s the answer

THE NEW HIGH SPEED DATA
TRANSMISSION TEST SET NO.5
FROM TREND

With this portable, mains operated, unit you can carry
out high speed testing of your data transmission equip-
ment and links, checking peak telegraph distortion and
bias distortion at a received data input rate of 128 Kilo
bits per second. Error counting can be achieved at
speeds of up to 1.6 Mega bits per second.

The Test Set No. 5 comprises a data transmitter, a data
receiver and measuring circuits contained in a strong,
internally screened ABS case. The case can be removed
and the Test Set then rack mounted if desired.

Trend have fully detailed leaflets on this and their full
range of transmission test equipment which is available
on request.

Trend Electronics Limited

St. John's Works, Tylers Green, High Wycombe, Bucks.
Telephone No.: Tylers Green 322 & 654 Telex 83621 & 83625

WW—070 FOR FURTHER DETAILS
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Some notes on Bridge Measurement by WAYNE KERR

Number 4
The Electric Field

The first three issues of these notes have described the basic
principles of the Transformer Ratio Arm Bridge and have
shown how high impedance components, such as small
capacitors, can be accurately measured at the end of very long
lengths of screened cable. The use of the bridge neutral
connection enables the capacitance of the connecting cables
to be isolated from the component being measured, the
balance point of the bridge being unaffected by the presence
of the screened cables. In this issue the use of the neutral
connection to control the electric field surrounding an
electrode forming part of a parallel plate or coaxial capacitor
is described.

¢ 7 \
N 2
CA\
~ b
T~
ALY ‘ Ll\
VN \\ ’/ o
L, - P
NS aeaec
N -
Figure 1

If a parallel plate capacitor is drawn, together with the
associated electrostatic field, it will be apparent that the
measured capacitance of this arrangement can be considered
as the sum of two components; (€,), the value for the centre
part of the field in which the lines of force are linear, and (F),
the value for the non-linear fringe field. Figure 1 illustrates
these fields.

The electrical value for such a capacitor is exceedingly
difficult to calculate, owing to the complicated nature of
the fringe field, and so it has become common practice to
use plates which are large in diameter and also placed
closely together, in order to reduce to a minimum the effect
of the fringe field. Furthermore, a difficulty arises in the
determination of the permittivity of a substance comprising
the dielectric. This is a simple ratio of the capacitance of the
plates with the material placed between them to the capaci-
tance of the plates in free space. In theory, an infinitely large
disc of material would be necessary in order to carry out
such a measurement and avoid errors due to lines of force in
the fringe field traversing the edge of the disc.

The transformer ratio arm bridge offers a practical solution
to these difficulties and Figure 2 shows how these errors can
be eliminated by the use of the bridge neutral connection.

THE WAYNE KERR COMPANY LIMITED
NEW MALDEN « SURREY - ENGLAND

The right hapd circu]ar electrode is surrounded by an
annular guard ring and is separated from it by a thin ring
of insulating material.

When the system is balanced, both the central electrode and
the guard ring are at the same potential and the bridge will
only measure the capacitance formed by the central part of
the field ().

Further consideration of this arrangement shows that the
thickness of the insulation in the annular gap becomes a
limiting factor in the accuracy of the measurement—a wide
gap would start to produce locally curved lines of force
proportional to the width of the insulation. Fortunately, a
technique developed recently enables an insulating layer to
be produced only a few microns thick substantially removing
this difficulty.

So far, the discussion of the transformer ratio arm bridge
and its application to capacitance measurement has neglected
a fundamental necessity, the creation of a precise standard
of capacitance. The techniques already described can be used
to design a basic standard, dependent only on the deter-
mination of the exact mechanical dimensions and the velocity
of light for its achievement.

Guard Ring

Insulation

_~Electrode
>

Cooxiol Coble

Neutrol

0

| B |
C Stondord
Figure 2

The ability to measure the capacitance between two
electrodes precisely without correction being necessary for the
effect of the fringe field creates new possibilities in metrology
as well as electronics, Bridges can be constructed to measure
reciprocal capacitance, and as the distance between linear-
field electrodes varies as 1/C, a voltage output can be given
from the bridge directly proportional to this distance.

Telephone: 01-942 2202
Cables: Waynkerr Malden
Telex 262333
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“ 'Mnx SHEET METAL PUNCHES

. . . burr free holes C%’AS?'?

@ Quick, clean holes (up to 16 gauge mild steel)

@ Saves time and energy

@ Burr-free holes—no jagged edges

@ Special heat treatment maintains keen cutting edge

Ul

Y
[
=
“” I_.l% Patent Nos. 619178 & 938098
VLA =

® Anti-corrosive finish prevents rusting
® Used all over the world

Used by all government services—Atomic,
Military, Naval, Air, G.P.O. and Ministry of
Works; Radio Motor and Industrial Manu-
facturers, Plumbing and Sheet Metal Trades.
Garages, etc.

30 SIZES

ROUND:}to 3in.
SQUARE: {; and 1 in.
RECTANGULAR: %} x 13 in.
Full List on application.

Obtainable from Radio, Electrical and Tool Dealers

WHOLESALE & EXPORT ENQUIRIES ONLY TO

WW—072 FOR FURTHER DETAILS

vero modular racks
and card frames are
very accommodating

MODULAR RACK UNITS:

Permitting 1,000's of variations using basic standard
components. Module widths avaitable are 1", 2", 47,67, 8
and 16” in panel heights of 5", 7" and B3” with depths
of 71" and 103",

CARD FRAMES:-

The Card Spacing can be arranged to a minimum of

0.5" pitch. A simplified method of edge connector mounting
also provides for rapid assembly coupled with precise

card alignment.

These are only a small part of Vero’s systemised products
which are all compatible to each other. Send now for
full details of our complete packaging systems.

VERO ELECTRONICS LTD.

Industrial Estate, Chandlers Ford SO5 3ZR
Tel: Chandlers Ford 2921 Telex: 47551

Branches and Agents
throughout the World

WW—073 FOR FURTHER DETAILS
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Ne

for the war against noise

We hate noise. We make filters to suppress it wherever
it occurs. And now we are killing it at source with
a new range of weapons . . . moulded track potentio-
meters. Quiet controls that retain low noise levels
through a long operational life (upwards of 100.000
cycles).

There are over two dozen types in the range. Each has
a hot moulded track element of large cross-sectional
area, giving low current densities, high voltage ratings
eliminating local. high spots and over-heating;
eradicating wear.

An integral moulding of base, track and terminals gets

rid of solders, rivets, welds; provides increased
reliability and excellent humidity characteristics.

Weapons

Standard or miniature designs, pre-set or switched for
P.C.B. cr chassis mounting are available in sealed and
edge operatad units. All are designed to meet the require-
ments of Specification DEF-5122 and ar= available with
linear, logarithmic or special function laws.

ELECTRONWICS
7 4

All the lethal facts are in the brochure.
Send for your copy today.

ERIE ELECTRONICS LIMITED,

Erie Controls Division,

Great Yarmouth,
Norfolk
s Tel: 0493 4911 Telex: 97421.

WW—074 FOR FURTHER DETAILS
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YOU

WANI

PARTS
URGENTLY

—almost
immediately!

So what do you do?

You reach for the 'phone and dlal 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-
anles and carry large stocks of their
asteners and clips and a wide range of
Radlo, 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
glves full details of the wide range of
Earts we stock—nearly everything of the
ind 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.
Sandiacre 8072 STD ONO 239 8072

@ STOCKISTS

UNITED-CARR
SUPPLIES

NITED-CA R

Wireless World, November 1969

inour Budget |
combination storage =

unit!

Think what you could =
put in it! .-
Storage. Lots of it, for a thousand things

you stock: replacement parts; light bulbs:
cameras: anything up to 7 x 8" x 10§". -

Safety drawer-stops as ‘standard’ b
£17 5s. =

Smooth quide runners thro‘out. All In a
compact 3t 8in. high, 2ft 11In. wide, 1t

carriage free
on mainland

deep area. Ready assembled, in stove
enamelled green or grey. With 18 handy,
8 large, 8 Kking-sized drawers. At
€17 5s. worth every penny| See the
rest of the N. C. Brown rangel

— ) N.C. BROWNLTD.
===3 pacesetters instorage equipment

Seng_your FREE BHOCH-
UREL_ or Send (how
meny) Budget Storage
Unite @ £17 Be. In gresn
or grey

hooe

NAME 3
ADDRESS

Dept.Ww Eagle Btaelworks, Heywood, Lance. Tel: 89018
Londnn: 26.27 Newion St.. W.C.2. Tel: 01.408 7921
-

WW_07¢ FOR FURTHERDETAILS

IT TAKES
A SHORT TIME
TO TELL
A LONG STORY

CALAN TRACE SHIFTER C501D

% A TRACE (9,600 MILLIMETRES LONG ON A 5 INCH TUBE!)
% A THREE DIMENSIONAL DISPLAY!
% VERTICAL COMPARISON OF SUCCESSIVE SCANS!

Add these facilities to your oscilloscope. They will help
you to examine the functional waveforms of heart or com-
bustion engine or for that matter any other long waveform
phenomena.

Price £78 Export and Agency Enquiries Invited.

Calan Electronics Limited,

8 Croft Street, Dalkeith, Scotland
Tel. 031-863-2344

WW—075 FOR FURTHER DETAILS
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NAME FOR
RECORD

‘WATTS' THE g

MAINTENANCE

H I-F I pA R A STAT(ﬂeg'd-)Pat'Apn-58216/67.

STYLUS
CLEANER

Avallable
separately
complete
with
instruc-
tions.

Price

5/-. Plus1/3 P.T.

‘PARASTAT Rega
Manual Model
Mk.llA

A dual purpose record maintenance
device. Keeps new records in perfect
condition. Restores fidelity to older
discs. Complete with 1 o0z. New
Formula dispenser and instructions.
Price 45/~.

Replacements: Pad Covers 2/~ each.
Brush 12/6. Sponge Cover Pad 1/-.
1 0z. New Formula Dispenser 4/6.
HUMID MOP. Recommended for
use in conjunction with the Manual
Parastat and Preener. Cleans and
conditions the bristles and velvet pads.
Ensures correct degree of humidity at
the time of use. Complete with spare
sponges and instructions. Price 4/6.
Replacements : Set of Sponges 2/6.

‘PARASTATIK'

Reyd
DISC PREENER
(Patent No. 982599}

Keeps new records like new. Expressiy
designed for use with records which

have not had previous antistatic
treatment. Complete with instructions.
Price 6/9. Replacements: Packet of
4 wicks 2/-.

Record

and Stylus
Cleaning Kit

pointed tips of the HI-F

Gramophone

Maintenance

Designed for use on NEW
records or records in new
condition which are to be
played with pick-ups re-
quiring very low tracking
pressures. The 30,000 finely

! Parastat Brush positively
explore every detail in the
record groove to provide

the high degree of record
cleanliness necessary when

The original

| DUST BUG Rege
(Patent No. 817598)

¢
Automatic Record Cleaner.
fitted to any transcription type
turntable. Provides a simple and
effective method of removing static
and dust while the record is being
played. Surface noise and record and
stylus wear is reduced. resulting in
cleaner reproduction. Complete with
4+ oz. New Formula Dispenser and
instructions. Price 18/9 plus 4/5P.T.
Replacements: Nylon Bristle and
Plush Pad 1/9. { oz. New Formula
Dispenser 2/6.

Easily

using ultra lightweight pick-ups tracking at 2 grammes or
less. The cover pad in the lid of the case is provided for the
purpose of cleaning and activating the brush which when
enclosed within the case is kept at the correct leve! of
humidity required to control all static at the working surface.
Perfectly clean records must be played with a perfectly clean
stylus and an integral part of the kit is the new Watts Stylus
Cleaner which provides a safe and efficient method of
cleaning the stylus.

Supplied complete with instructions, 1 oz. New Formula
dispenser, Distilled Water dispenser, spare pad cover and
ribbons. Price 42/6 plus 1/3 P.T.

Replacements: 1 oz. New Formula dispenser 4/6 Distilled
Water Dispenser 4/— Pad Cover and Ribbons1/9.

A GUIDE TO THE BETTER CARE
DF L.P. AND STEREO RECORDS

Completely
revised. 48
pages, fully
illustrated,
providing all
necessary

information

on Record

All obtainable from your
local specialist or direct:

Care.

2/6 Post Free.

oo e e e e - = =

To CECIL E. WATTS LTD. DARBY HSE. SUNBURY ON THAMES, MioDX. |

Disc Preeners @ 6/9

48 page Booklets @ 2/6

} Replacement Parts:

| 1enclose cheque/P.O. value £
Name

1 Address

1

Dust Bugs @ 18/9 plus 4/5 P.T.

Please send (Post Free U.K. and Commonwealth)
Hi-Fi Parastats @ 42/6 plus 1/3 P.T. |

Manual Parastats @ 45/-
Stylus Cleaners @ 5/- plus1/3P.T.

(Do not send postage stamps)

b e e o o e o e e e e e e E— — — — — — —— —
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For a wide range of applications in professional radio,
recording. instrumentation, and domestic equipment. For
further information contact, IMPECTRON LTD., 23-31,
King Street. London, W.3, Telephone : 01-992 5388

m IMPECTRON

WW—079 FOR FURTHER DETAILS
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AUDIO & DESIGN “"HYPERTONE"” LOUDSPEAKER

% Titanium Hyperbolic Radiating Element provides the highest
standard of definition ever achieved.

% Beryllium Copper Suspension provides low distortion bass.

* Massive 6 Ib. Ceramic
Magnet for easier
Power handling.

Modular approach allows flexibility of design.
Enthusiasts please note. the HYPERTONE reproduces
everything.

Frequency Response: Total integrated power within
4db—25c¢/s to 22 Kc/s.

Impedance at 400 ¢/s, 8 ohms or 15 ohms.

Power handling 15 watts R.M.S.

* % % A %

HYPERTONE

Suggested Retail Price £18.15.0

Werite for further details and nearest Stockist.—

KEITH MONKS (AUDIO) LTD. '

WRITE FOR DEMONSTRATION AT THE AUDIO FAIR STAND 88.

Nr. ALDERSHOT, HANTS.
Tel: FLEET (02514) 3566
WW—080 FOR FURTHER DETAILS

”’l'/h'nsons To21
for RELAYS P.O. TYPE 3000 AND 600

BUILT TO
YOUR SPECIFICATION
Contactsup to 8 changeover
v QUICK DELIVERY
v KEEN PRICES

ENCAPSULATION -

low tool cost method of cylindrical
coils and potting. Enquiries
also for:—

aau‘," ’
REED RELAYS —
SOLENOIDS
COIL WINDING

TRANSFORMERS b
to 8 K.V.A. 40-way relay “O" range

R.A WEBBER LTD,
9 Knapps Lane, Bristol 5. 0272 657228

STANI;ARD LEVER KEYS

OSITION
Type 4C lock/4C Iock I7/6 each,
Type nop/6C 15/6 e

Tops JEA nonlodiaC 3 nomlack |, WILKINSON | (CROYDON) LTD.

Type 4C non-lock/6C lock 20/- each. Longley House, Longley Rd., Croydon,

Handles 8d. each.
A large selection of field relays in stock. Surrey. Tel. 01- 684 0236

WW—082 FOR FURTHER DETAILS
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A comprehensive range of compact counters specially designed for
industrial application

@ BATCH COUNTING AND MULTIPLE PRESELECTING OF QUANTITIES
@ TIME INTERVAL AND FREQUENCY MEASUREMENT

@ RATE AND RATIO MEASUREMENT (rpm, ft/sec, gallons/min, etc)
@ PROCESS CONTROL AND PROGRAMMING

@ NUMERICAL MACHINE CONTROL SYSTEMS

Leine & Linde rotary digitisers @ Elesta bidirectional counters

BRITEC LIMITED

17 Charing Cross Rd., London WC2. Tel: 01-930 3070. Telex 915854

ELESTA

+76715365 ELECEELE]

SOLID STATE DIGITAL COUNTERS

WW—083 FOR FURTHER DETAILS
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may endanger your tapes

every time you p
For only

lay them:
75/

the Ferrograph Defluxer

-

No professional studio would
ever record without defluxing the
heads and tape guides; so it is
sensible that you, too, should follow
this procedure at home. Once you
have made a recording, or bought

a pre-recorded tape, you must
ensure that your sound is protected.

protects

S

Electrical pulses, or magnetic
materials such as are in loudspeakers
nearby, can cause magnetization of
the heads and guides which increases
background noise and reduces high-
frequency response.

Prevent any possibility of
ruining your tapes. This unique

them.

Ferrograph Defluxer is simple and
quick, and can be used with practi-
cally any make of tape recorder.
Once you start using it, your val-
uable, often irreplaceable tapes are
protected against magnetization:
surely it is worth just 75/- protection
money! Call at your Ferrograph
dealer, or send this coupon with
your cheque/P.O. for a Defluxer.
Money back guarantee if not
satisfied.

Price 59/7
plus 15/5 p.t., 75/0 total.

Ferrograph

A member of the Wilmot Breeden Group

r---------------

To: The Ferrograph Co Ltd
Mercury House

195 Knightsbridge London SW7
Telephone: 01-589 4485

Please send me a Ferrograph
Defluxer, complete with easy
instructions for use.

1 enclose cheque/P.O. for £3-15s,

the Ferrograph Co Ltd.

I crossed and made payable to

Name

Address

(BLOCK CAPITALS)

, ww
X X R K K ®E R K B E® ®B §° B B |
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SIMPLY SUPERB!

the new brenell...

MODEL ST STEREO

Probably the most important new recorder of the year!

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 good 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 2xactly what you expect from a
Brenell today. ]

Only the price is less than you may expect . .. £145 recammended. 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 speads

e 2 recording level meters

e Full inputjoutput and
control facilities

A range of Brenell mono and stereo recordars is available, together with

Breneltdeck and tape-link.

brenell

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

GD 730

WW—085 FOR FURTHER DETAILS

STATIC
i|'| ® NO-BREAK
jjj POWER
M suppLies
iil ® FREQUENCY

CHANGERS

il § VeRrens
i BEST

iil PERFORMANCE

St _EONARDS ON SEA, SUSSEX.
Tal: Hastings 1344

Tel: 01-460 9212
Grams: Transipack Bromley

iil DESIGN
H DELIY
iil DELIVERY

SIZES
m up to 200 kVA
il mmg INDUsSTRIAL il
“l INSTRUMENTS |||
e L I M |TE D PONSWOOD m,n':;‘s!;:ﬁ: ?SI":INE “I
“I STANLEY RD., BROMLEY, KENT THEAKLEN DRIVE. "

METER PROBLEMS?

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

Full Informatlon from:

HARRIS ELECTRONICS (London)

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

WW-—087 FOR FURTHER DETAILS
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Cameras a plenty... but how quickly can you find the right low cost tube?

967 7Ai51
¢35

T
-

There is a growing range of closed-circuit equipment available. ranging from the simple
black and white camera to saphisticated full-colour facilities. The time inevitably
arrives when a replacement vidic tube 1s needed quickly. This Is the service EMI sets out
to provide. Our vidicon range provides a type for virtually every camera. where reliability.
good resolution and high sensitivity are required. Send for the EMI Vidicon replacement
chart. Then, when you ne€ed a tube. simply contact your distributor or EMIL.

EMI | ZLLELECTRONICS

EMI ELECTRONICS LTOD.. VALVE DIVISION, HAYES, MIDOLESEX. TEL: 01-573 3888 EXT. 2078

EOMUNDSONS ELECTRONICS LTD. SMITH & COOKSON LTO.,

60 — 74, MARKET PARADE. RYE LANE. PECKHAM, LONDON. S.E.15. 49 - 57, BRIDGEWATER STREET. LIVERPOOL 1
TEL: (01) - 639 9731 TEL. (051) - ROYAL 3154

HAWNT & CO. LTO. THE NEEOHAM ENGINEERING CO. LTO..

112 - 114, PRITCHETT STREET. BIRMINGHAM. 6 P.08. 23, TOWNHEAOQ STREET, SHEFFIELO SIIYB
TEL: (021) - 359 4301 TEL: (0742) - 27161

SOUTH WALES WIRELESS INSTALLATION CO. LTD. J. GLEOSON & CO. LT0.
121. CITY ROAD. CARDIFF, NEWBIGGIN LANE. WESTERHOPE. NEWCASTLE UPON TYNE. NES IPM
TEL: (0222) - 23636 TEL {0632) - 860955

Ww—088 FOR FURTHER DETAILS
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DHLEV

TRANSISTOR
SWITCHED
INDICATOR
LAMPS

The Oxiey Transistor-switched Indicator Lamp has been designed
to indicate the state of logic or counting circuitry, and will find
wide applications in computer read-outs and electronic Instrument
displays.

The Transistor-switched Indicator Lamp is based on the highly
successful ‘Barb’ cone lock Indicator Lamp. and contains its own
driver stage which enables the Lamp to be controlled direct from
I.C. logic or other low current signals.

The design incorporates the following outstanding features:—
rapid fixing from the front of the panel
ideal for close grouping
removable lens cap, available in seven colours. facilitates
bulb replacement
virtually unbreakable lens cap
available for 6V, 12V, or 28V supply
units available for positive or negative logic
frontal appearance matches our existing range of lamps

L 2

OXLEY DEVELOPMENTS COMPANY LTO.

OXLEY'®
Tel: Ulverston 2621 Telex: 6541 Cables: Oxley Ulverston

Priory Park. Ulverston, North Lancs, England.

COAXIAL

TERMINATIONS
DC—2.5 GHz.
2,5 & 12 WATT,

I'10

TYPE 600.

Series 600, 2, 5 and 12 watt Terminations are low reflec-
tion loads for terminating 50 ohm coaxial systems in their
characteristic impedance. The frequency range is D.C.
to 2.5 K mc/s with the V.S.W.R. of the termination less
than 1.03 (.97) over the entire range for models fitted
with E.I.D.2, Dezifix B, GR 874 or GR 900 connectors.
In all 16 types of connector can be supplied.

TRIO INSTRUMENTS LTD.,
BURNHAM ROAD,
DARTFORD, KENT. Telephone: Farningham 2082.

WW-—089 FOR FURTHER DETAILS
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DEPENDABLE IS THE NAME!

Major 3000, minor 600, comb type relays. Dependable will
give you a planned delivery to match your Manufacturing
schedules. Tell us what you want, and we’ll see that you
will getit! Contact us now and get the sort of answer you
want to hear.

DEPENDABLE RELAY (CONTROLS) LTD
157 Regents Park Road, London, N.W.1. 01-722 8161

Ballistics
Computers by
Westinghouse.
Nine servo
amplifiers with
associated
motors.

Brand new in
sealed

containers.
£95, delivered.

Automatic
Numbering
Machine by
Western
Union.

Four
Uniselectors
and 30 neons.
Ideal amateur
computer.

PUNCHES, READERS, VERIFIERS AND TELEPRINTERS App“cation
AT REALISTIC prices To eoucaTiomsts. wosie  leaflet. £12.10s.
SHOWROOM CALLS ON REQUEST.

post free.

COMPUTER TRAINING PRODUCTS

2 Lordship Lane, LETCHWORTH, HERTS. Tel: 4536 0462/8

WW—0%80 FOR FURTHER DETAILS
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WAYNE KERR
0.01°/ Autobalance Bridge

P

C I'ew
-t
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|

WIDE RANGE a.f. bridge for precise measurements of single components or any

LCR combination - including negative resistance.

AUTOBALANCE circuits give continuous readout, even of changing values.

ANALOG OUTPUTS from in-phase and quadrature channels for operating recorders.

COMPARATOR facilities and continuously variable backing-off controls permit

discrimination to 10 parts per million.

SIMPLICITY of operation: a flexible lead arrangement gives 2, 3 or 4-terminal

connections.
AUTOMATIC compensation for lead impedance.

RANGES

C 100 attofarads 1 Farad

G 1 picomho 10 kilomhos

L 10 nanohenrys 100 megahenrys
R 100 micro-ohms 1 tera-ohm

DISCRIMINATION
Up to 6 figures on all ranges

FREQUENCY

Internal. 10,000 radians/sec (1592Hz)
1 kHz to order.

External: 200Hz— 20k Hz

OUTPUTS (both channels)
0—100mV

THE WAYNE KERR COMPANY LIMITED
NEW MALDEN SURREY ENGLAND

WW—093 FOR FURTHER DETAILS
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B331
£1,200

Telephone 01-942 2202
Cables Waynkerr, Malden
Telex 262333
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Gontrol

falGN

-in practice

All control knobs on
the SEL 101 Series
Oscilloscopes are
made by Rendar
Instruments
Limited.

9 ©
\& £~ e
Y Photograph by\w,w'

? kind permission
L S of SE Laboratories

\ j (Engineering) Ltd.
“

Rendar control knobs are designed for fast, precise indication. Made in
a variety of styles with wings, skirts,concentricand many other features,
they are supplied in a range of materials, colours and finishes (including
plated) to suit all needs.

Further information available from:

RENDAR

INSTRUMENTS LTD
BURGESS HILL, SUSSEX, ENGLAND
TELEPHONES: BURGESS HILL 2642-4
CABLES: RENDAR, BURGESS HILL

WW—094 FOR FURTHER DETAILS
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FREQUENCY CHANGER FOR 110VA
60 HZ, 110V, 220V OUTPUT

R. GILFILLAN AND CO. LTD.. SOUTHDOWNVIEW ROAD,
WORTHING, SUSSEX. Tel. (0903) 31587.

SPECIALIST SWITCHES
are again giving

the fastest switch
service in the world

FROM THEIR NEW AND LARGER
PREMISES IN CHARD, SOMERSET

Specialist Switches make Rotary and Lever
switches, types H, DH, HC, and LO, to
specification. There is one limitation (standard 2 in.
long spindles), but this is not important when you
are getting the fastest switch service in the world.

Delivery of 1-20 switches: 24 hours.
Up to 50 or so: 72 hours.
If you want around 250 or so: 7-10 days.

Please note our address:

SPECIALIST SWITCHES
P.O. Box 3,

CHARD, SOMERSET

Write for design charts and prices or
TELEPHONE—-CHARD 3439

1969
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—AVONCEL—
TM40 TROLLEY

EDITIONS FOR ALL MAKES AND
MODELS OF OSCILLOSCOPES

£25

PRICE INCLUDES DRAWER; CARRYING-UNIT;
POWER-BDARD AND 2 BRAKED CASTORS.

EACH
PLUS £1
CARRIAGE

AVON COMMUNICATIONS AND ELECTRONICS LTD.

318 BOURNEMOUTH (HURN) AIRPORT. CHRISTCHURCH. HAMPSHIRE
TEL. NORTHBOURNE 3774. TELEG. AVONCEL, CHRISTCHURCH

WW-—097 FOR FURTHER DETAILS

Si451 Millivoltmeter

* 20 ranges also with variable control permitting easy
reading of relative frequency response
£30.0.0

J. E. SUGDEN & CO. LTD., BRADFORD ROAD, CLECKHEATON, YORKS.

also available

S$i452 Distortion Measuring Unit

* low cost distortion measurement down to .01% with
comprehensive facilities including L.F. cut switch. etc

JES AUDIO INSTRUMENTATION

lllustrated the Si453 Audio Oscillator
SPECIAL FEATURES:

* very low distortion content—Iless than .05%

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

* square wave output of fast rise time

£35.0.0

£25.0.0
Tei: Cleckheaton (OWR62) 2501

WW-—098 FOR FURTHER DETAILS
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SIIVIIE
MODEL 2000
PLINTH SYSTEM

Designed to house SME precision pick-up arms in
combination with leading makes of turntable, the
Model 2000 Plinth System combines high-quality
workmanship 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.

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

Motor boards in matching veneers
are ready cut and drilled for
screw-driver assembly with the
appropriate pick-up arm and
turntable. The range, which will be
added to from time to time,
includes a blank board which can
be cut to special order.

WW—099 FOR FURTHER DETAILS
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Four-point spring suspension
adjustable for height and damping
protects the motor board from
acoustic feedback and external
vibration.
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oscilloscope
. PE D54

D54 Solid State Dual-Trace
Oscilloscope

The D54 is an all solid state dual-trace 10MHz portable oscilloscope. Wide time base range, broad bandwidth characteristics and
calibrated deflection factors make the D54 well suited for general-purpose laboratory work and production line testing applications.
Look at the features:

B 10 MHz Bandwidth at 10mV/cm Il All Solid State Design M Small Size—Lightweight Il FET Inputs B 22 Calibrated Sweep Speeds
B Chopped and Alternate Switching Il 6 x 10cm Viewing Area B Versatile Triggering—Including T.V. Line and
Frame Sync. l All these and more for only £160.0.0. (U.K. price inclusive of delivery)

Write or phone for details TODAYIII

TELEQUIPMENT
Telequipment Ltd., 313 Chase Road, Southgate, London, N.14. Telephone: 01-882 1166. Telex No. 262004
For Overseas enquiries write to: Tektronix Limited, P.O. Box 48, Guernsey, C.I. A member of the Tektronix Group

WW-—100 FOR FURTHER DETAILS
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Fifty-ninth year of publication

jevenner 1388

This month’s cover symbolizes the report
on electronics in civil aviation which will
be found on p. 511.

WirelessWorld

OUR NEXT ISSUE

Pickup Survey—a critical review of the
various types of transducer available.
A Thermistor Hygrometer using a
single ic. operational amplifier is
described.

Review of the London Audio Fair.

I.P.C. Electrical-Electronic Press Ltd
Managing Director: Kenneth Tett

Editorial Director: George H. Mansell
Advertisement Director: George Fowkes

Dorset House, Stamford Street, London, SE1
© L.P.C. Business Press Ltd, 1969

Brief extracts or comments are allowed provided
acknowledgement to the journal is given.

Wireless World

Electronics, Television, Radio, Audio

November 1969 Volume 75 Number 1409

Contents

499 Domestic Broadcasting

500 A Design in Retrospect by J. Dinsdale

506 Cassette System for §-in Tape

507 Simple I.C. Tester by D. E. O’N. Waddington

7509 Conferences & Exhibitions

510 Amateur Radio Show

511  Electronics in Civil Aviation

513  Stuttgart Radio & TV Show

516 News of the Month

518  Letters to the Editor

520 Personalities

521  Active Filters—4 by F. E. J. Girling and E. F. Good
525 R.F. Amplifier for F.M. Tuner

525 Books Received

526 Living with Hi-Fi by Heather Dinsdale

528 Transistor Distortion Characteristics by 7. L. Linsley Hood
529 Announcements

530 Circuit Ideas

531  Wireless World Logic Display Aid—7

535 More Letters to the Editor

536 Test Your Knowledge questions and answers devised by L. Ibbotson
537 World of Amateur Radio

538 New Products

543 November Meetings

544  Literature Received

544 H.F. Predictions

546 Real & Imaginary by “‘Vector”

AllS  SITUATIONS VACANT

Al136 INDEX TO ADVERTISERS

PUBLISHED MONTHLY (3rd Monday of preceding month). Telephone: 01-928 3333 (70 lines). Telegrams/Telex:
Wiworld Iliffepres 25137 London. Cables: *“Ethaworld, London, S.E.1." Annual Subscriptions: Home; {2 15s Od.
Overseas; 1 year {2 15s 0d. (Canada and U.S.A.; 86.75). 3 years [7 0s 0d. (Canada ard U.S.A.; $17.50). Second-Class
mail privileges authorised at New York N.Y. Subscribers are requested to notify a change of address four weeks in
advance and to return wrapper bearing previous address. BRANCH OFFICES: BIRMINGHAM: 201, Lynton House,
Walsall Road, 22b. Telephone: 021-356 4838. BRISTOL: 11, Elmdale Road, Clifton, 8. Telephone: OBR2 21204/5.
GLASGOW: 2-3 Clairmont Gardens, C.3. Telephone: 041-332 3792. MANCHESTER: Statham House, Talbot Road,
Stretford, M32 OEP. Telephone: 061-872 4211. NEW YORK OFFICE U.S.A.: 300 East 42nd Street, New York 10017.
Telephone: 867-3900.
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How we set the
trend in plastic
film capacitors

Ten years ago, Mullard introduced the
C296 series of plastic film capacitors
to replace the paper components then
used exclusively in consumer
applications in the UK. The film used
is polyethylene-terephalate generically
known as polyester. This revolutionary
film transformed the British capacitor
market. It enabled Mullard to reduce
component size by as much as 159
compared with paper types. Working
voltages were up to 400V d.c.
Insulation resistances greater than
50,000M q at 20°C were achieved for
the first time in commercial quantities.
The polyester film itself was non-
hygroscopic and chemically inert. It
was wound with aluminium using an
extended foil technique to give minimal
self-inductance. And the finished
capacitors were encapsulated in hard,
water repellent lacquer, which wasg
unaffected by temperatures up to
150°C.

New techniques New manufacturing
techniques were then introduced in
plastic film capacitors, which allowed
a metallised layer to be deposited on
the film. This reduced our capacitor

NT4825¢

sizes by up to a further 509%,. About
this time, the general acceptance of
printed circuits created a strong
demand for various components in
differént shapes, with particular
dimensions to close tolerances. And
because we at Mullard anticipated
this trend we now produce the C280
miniature metallised film capacitors.
These small devices have radial
terminations in the standard |.E.C.
0-1 inch grid spacing, making them
the economic-answer to the problems
of improving packing densities and
reducing assembly production times.
Due to their distinctive colour coding,
small size and wide capacitance range
the demand for these capacitors is far
in advance of all others. The 400V
units have a more recent polyester
film (polycarbonate) which reduces
losses at frequencies of 20kHz and
above. This also applies to the C281
series with their axial leads and
moulded encapsulation.

Development Work of course
continues, and encouraging results are
being achieved with capacitors for

a.c. power handling, for example

for interference suppression and
power factor correction, using
polypropylene films.

Higher demand The demand for
discrete passive components has
increased enormously during the last
ten years. And today thereis a

www americanradiohistorv com

continual demand for polyester
capacitors in the range 0.001uF to
10uF for most applications in the
domestic field.

Worth it ? Right from the beginning
we’ve anticipated the changing
requirements, tested new materials
and techniques so that we can be sure
the product wiil give consistent service.
This also enables us to relate quality
with the best possible price. Something
which applies across our very wide
capacitor range including electrolytic,
variable and ceramic types.

Mullard electronic components find
applications as unexpected as
astronomy and zoology, giving us
experience in many technologies.
Experience our customers now take
for granted.

Mullard

components for
consumer electronics

Mullard Limited

Consumer Electronics Division
Mullard House Torrington Place
London WCI1

CED77
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Wireless World

Domestic Broadcasting

It is now 20 years since the Copenhagen Plan for medium- and long-wave broadcasting
in Europe was implemented and the present chaotic state in the medium-wave band
beggars description.

There are those who consider that the situation in the medium-wave band is
beyond redemption and that only a v.h.f. national network can provide a worthwhile
service (see ‘Letters’ p.518). While we would whole-heartedly agree with this view on
the grounds of the quality of service v.h.f. provides we would like to see a bolder
plan introduced by the broadcasting authorities in this country for the efficient use
of the medium-wave band. We are not necessarily pleading for a new European
plan—the U.K. would probably be worse off as the result of such a
reallocation—but, are the potentialities of this band being fully exploited? Have we
moved very far since the introduction of the B.B.C.’s Regional Scheme in, was it
19367 We believe the aerials at Brookmans Park, London, are very little different
from those originally used!

Talking of aerials. Readers may have seen in the lay press references to the scheme
put up by Hughie Green for 100 local radio stations in the medium-wave band. At
first sight this seemed ludicrous in the present congested state of the band but the
scheme, which was rejected by the Post Office, depended, to some extent at least, on
the use of directional aerials serving a very limited area of up to five miles radius
with a low-power (2 kW) transmitter. While the use of such aerials would certainly
avoid the stations causing interference with other transmitters sharing the
frequencies it would not eliminate interference from Continental stations.
Incidentally, Mr. Green’s scheme was based on a survey conducted by a German
company. A British company declined to carry out the work because the kind of
publicity arising from the proposed scheme would impair its relationships with “two
of its most important customers, the Post Office and the B.B.C ™.

In our August leader we considered, somewhat philosophically, the utilization of
the radio spectrum, suggesting that the channels should be ‘“tailored” to the
information they are to carry. Some readers took us to task for this; commenting that
our attention should have been directed to the B.B.C.’s use of its existing resources.
One reader, who listed the 16 frequencies used by the B.B.C. in the medium- and
long-wave bands, asked why the technique of synchronizing transmissions (as was
done during the 1939-45 war to prevent them being used for homing by enemy aircraft)
is not more widely used. Synchronization does, of course, necessitate national network
operation and therefore precludes any “regional” variations. Such a network, or net-
works, provided by the B.B.C. could, and should, be supplemented by low-power local
stations of the type envisaged by Mr. Green—whether they be commercially operated
or as a non-commercial enterprise by a local authority.

It may not generally be known that the B.B.C. has been experimenting with
compatible single-sideband transmissions in an endeavour to improve the
signal-to-noise ratio in the medium-wave band. When the results of the experiments
have been assessed maybe we shall hear of a scheme as bold as the television
changeover from 405 to 625 lines.

www.americanradiohistorv.com
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A Design in Retrospect

by J. Dinsdale, m.a.

The designs for high-quality audio amplifiers published in 1961 and 1965 gave rise to
several hundred letters from readers. In this article those letters referred to the designer
have been analysed to establish the most popular topics of interest, and some of the more
interesting suggestions and comments are examined in detail.

When Dick Tobey and I published our first
articles in 19612 describing the design of
a transformerless high-quality audio amplifier
using transistors, we did not expect to
awaken more than a passing interest among
a few enthusiasts. It was therefore with a
mixture of surprise and delight that we
received (and duly answered) over 100
letters from readers of Wireless World. Of
these letters, the majority were either from
engineers who were not conversant with
transistor techniques (especially the use of
complementary transistors and the applica-
tion of a.c. and d.c. feedback) or from con-
structors wishing to know where certain
components might be obtained. There were
also a few letters from more perceptive
readers who offered some useful advice and
criticism, and these proved to be of great
value later on in developing the mk.II system.

The circuit had originally been developed
from a servo-amplifier, which was found to
have an exceptionally good frequency res-
ponse and low distortion. The idea of using
the so-called quasi-complementary class B
stage, in which complementary driver
transistors are followed by an output pair
of transistors of a single type had first been
proposed by H. C. Lin in 1956°. The circuit
which Tobey and I devised took advantage
of Lin’s concepts, but incorporated a modified
form of feedback which gave lower distortion
while maintaining satisfactory gain and
phase margins for the whole amplifier.
Tobey and I were both very keen on sound
reproduction at that time (mid-1959) and
we were anxious to exploit the then very new
devices called semiconductors, which were

Jack Dinsdale, aged 31, graduated in
mechanical sciences at Trinity College,
Cambridge and subsequently took a post-
graduate diploma in advanced engineering at
The College of Aeronautics, Cranfield. He
spent several years with Elliott Automation
and recently became senior research engineer
with the Unit for Precision Engineering at the
College of Aeronautics where he is responsible
for the application of electronic control and
digital computing techniques to machine tools
and measuring machines.

only just becoming available to home con-
structors in the UK. at reasonable prices.
I was then listening (single channel) via a
Williamson amplifier with Partridge output
transformer feeding a 12-in Magnavox loud-
speaker in a bass reflex enclosure. My pickup
at that time was a Collaro Studio ‘P’, later
to be replaced by the Decca ffss mk.I which,
when used with the S.M.E. 3009 series 1 arm
and Garrard 301 turntable, gave results
which at that time I considered to be little
short of miraculous. However, the size and
weight of the Williamson amplifier, and the
heat produced by the valve heaters, made
the prospect of constructing another identical
amplifier for stereo distinctly unattractive.
So when we found that a transistor servo
amplifier, which we had developed for the
inertial navigation system of a guided missile,
sounded very nearly as good as the William-
son, could be assembled on a printed circuit
board 5 inches square, and required only
40V d.c. at less than 1A peak current to give
10W into a loudspeaker load, we decided
to modify the design to make it as good as
possible for high-quality sound reproduction.

The performance of the transformerless
quasi-complementary circuit developed by
Tobey and myself appeared to be far superior
(on paper) to the circuits then available
(which employed transformers) and listening
tests seemed to confirm this.

The two articles published at the end of
1961 described a class B quasi-comple-
mentary transformerless power amplifier
and a pre-amplifier with comprehensive
input, filter and tone-control facilities.
The techniques used are commonplace
nowadays, but they attracted considerable
interest when published. Features in the
power amplifier which were novel at that
time included the quasicomplementary
output stage and the use of a thermal
feedback loop (utilizing the variation with
temperature of the voltage across a diode
junction) to stabilize the operating point of
the output stage (and hence crossover dis-
tortion) against changes in ambient temp-
erature. The method of earthing the
equipment for singlechannel operation was
discussed, with particular reference to the
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high asymmetrical currents whi¢h flow in
the output stage of a class B ampliﬁe‘:_ The
article also suggested how to select suitable
transistors in the light of cut-off frequency,
gain and noise.

The pre-amplifier employed two tran-
sistors, and gave an adequate performance
without being particularly elegant. The
method of equalizing the playback character-
istic on disc replay utilized the self-
inductance of the magnetic pickup in order
to avoid designing a high-impedance input
circuit. ' This method was subsequently
found to be both difficult to apply with a
single channel, and distinctly undesirable
for two-channel operation because it caused
excessive crosschannel interference. The
tone controls used a Baxandall-type circuit,
and the output fed directly into the power
amplifier. The point was made that by
applying the feedback networks for both
the tone controls and the filters around the
same stage, the characteristics of the two
controls interacted in a beneficial way to
increase the slope of the h.f. filter when the
treble control was set to maximum boost.
The stereo balance control operated by
varying the feedback ratio around the second
stage. This provided only 6dB variation
between channels, a figure subsequently
found to be inadequate, and also tended to
interfere with the operation of the tone con-
trols. The complete system had been in
operation since October 1959, some two
years before publication, and we hoped that
most of the obvious defects had been.elimi-

nated.

The mk.II design was constructed during
1963, and details were published early in
196545. The reason for publishing the new
version_was to improve the areas of weakness
in the previous design, and to provide full
details of the construction, which our
correspondence had shown were badly
needed. It also gave an opportunity of dis-
cussing some of the more interesting points
in the design. The principal area of difference
was in the pre-amplifier, which had been
largely re-designed. The range of input
circuits was closer to that then available
from valve amplifiers, and the method of
equalization for disc replay had been made
completely independent of the inductance
of the pickup. The tone controls and filters
were much the same as before, but the
balance control now utilized a log/antilog
twin-gang potentiometer to give an infinite
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Table 1. Performance of Mk. Il system
Output power
Frequency response
Total harmonic distortion

10W r.m.s. per channel
+ 3dB from 35Hz to 20kHz
0.3% at 1kHz and 10 watts

Signal-to-noise ratio 70dB at 10W

Power requirements 40V at 800mA (max.) or 150mA
{average)

Controls input  selector {microgroove.

standard, radio, microphone,
tape replay). treble. bass, filter.
volume. balance. function
(sterec. reverse stereo. mono)
Radio: —680dB at 10kHz

Mic: —560dB at 10kHz

Less than 0.2502

Channel separation

Output impedance

range of control while keeping the attenu-
ation at the central position to a mimimum.
The particular problem of earthing the
stereo system was discussed at length, but
the most elegant method was suggested in
subsequent  correspondence®. The power
amplifier circuit was little changed. The
prineapal additions were a resistor to im-
prove earthing and an ac. centre-tapped
coupling for the loudspeaker load to mini-
mize the “plop” sound, which is caused
when the circuit is switched on, by the
coupling capacitor charging up via the loud-
speaker.

The second article on the mk.II design
gave full details of metalwork, printed
circuits, wiring, and general hints on con-
struction. There was also a comprehensive
list of transistor alternatives, and details of
the typical d.c. working points of all the
transistors to aid fault-finding. The network
for equalization to the R.LA.A. disc replay
characteristic was given, together with the
method of calculating component values.
Several correspondents have queried the
derivation of these values, and a formal
analysis has been included as the appendix
to the present article. Two methods of deal-
ing with crystal pickups were described:
normal loading. and velocity loading. Both
have their disadvantages, and a number of
readers commented on these. The corres-
pondence on this subject has been summa-
rized later in the article. Table 1 shows the
performance of the complete mk.II system,
and table 2 the main areas of the difference
between the mk.I and mk.II designs. Table 3
shows a breakdown of the principal topics
raised by correspondents after publication
of the two sets of articles. A number of
letters raised several points, so this table
does not reflect the total number of letters
received. Topics have been included only
as initially raised; subsequent correspondence
has been omitted.

Component availability

Many of the letters received, especially
after the 1961 articles, referred to component

availability; the majority requested inform-
ation on the n-p-n transistor, originally the
2N388A. The articles had not specified
where this component could be obtained.
This was an unfortunate omission as ger-
manium n-p-n transistors with a Vg of 45V
are not easily obtained, even now. There
were a few alternatives, such as the 2N2613
(RCA) and the AC127Z (Mullard), none of
which was quite as good as the 2N388A for
its sustained gain over the specified working
range of collector current. A number of
writers proposed using alternatives especially
the OC139 or OC140, as these were the
only British germanium n-p-n transistors
then commonly available. Unfortunately,
the value of Vg for the OC139 and OC140
is only 25V, and it is possible for the full h.t.
of 40V to appear across the transistor. A
number of disappointed constructors did
in fact write saying that they had blown up
0OC139s in the circuit.

Several constructors attempted to use a
silicon n-p-n transistor, allied with a ger-
manium p-n-p transistor, for the complement-
ary pair, but the characteristics of the
dissimilar materials only serve to upset the
symmetry of the amplifier. In addition, the
thermal loop via the diode, which compen-
sates for changes in ambient temperature,
relies on all the transistors possessing
similar values of Vgg, and the effect of using
a silicon transistor is to prevent this temper-
ature compensation from operating correctly.
If a silicon n-p-n transistor is to be used,
then the complementary p-n-p transistor
should also be silicon, to preserve the
symmetry of the circuit. When the mk.Il
circuit was published it was equally difficult
to obtain silicon p-n-p transistors.

Component tolerancing

The components used in most circuits, and
the audio amplifier is no exception, may be
divided into three categories when it comes
to tolerancing.

These are:—

(1) Components whose values are by no
means critical, where +50% is more than
adequate. This applies to most electrolytic
capacitors, resistors used to suppress switch
clicks, etc.

(1) Components whose value determines
d.c. operating points: +10% is normally
adequate.

(1ii)) Components whose value sets a pre-
cise parameter, for example equalization of
recording characteristics, roll-off frequencies,
etc. Here, the tolerance should strictly be
determined from the maximum acceptable
departure from the desired characteristic.

In this design I decided to recommend
+2% for the components in category (iii)

Table 2. Summary of differences between Mk. | and Mk. Il designs

Mk. | version

Mk. Il version

Input input

Switch Sensktivity Impedance Seansitivity Impedance
Position  Function (10W at 1kHz) k2 {10W at 1kH2z) k2
1 Microgroove (mag.) smv 6 amv 66
pickup (crystal) 100mv 100 400mv 50
2 Standard {mag.) 8mv 7.5 8mv 66
pickup (crystal) 160mV 100 800mv 50
3 Radio 160mv 100 80mv 92
4 Microphone 1.6mv 1 s5mv 92
5 Tape replay 2.6mv 1 3mVv 92

In addition, the Mk. Il verslon gave slightly improved figures for frequency response. distortion and channel separation.
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Table 3. Principal topics of correspondence

Number of Times
Mentioned in Letters

Topic 1961 1966
1. Suppliers of n-p-n transistors 16 -
2. Matching and equalization of
magnetic pickups 4 5

w

. Matching and equalizetion of
crystal pickups
. Power supplies
. Suppliers of printed boards
. Transistor equivalents
Queries on circuit and fauit
finding
8. Earthing problems
9. Balance control
10. Mixing circuits
11. Mono/stereo switching
12. General component Queries
13. Loudspeaker coupling
14. General component availability
16. Modifications for tape recording

Noob
wow =

-
©

l l—‘b—‘NN_.
ool -l ol

as a compromise between faithfulness to the
R.I.LA.A. equalization curve, and reasonable
price and availability. It is also worth noting
that any inherent accuracy of equalization
is nullified by the action of tone controls.
Nevertheless I received a number of letters
complaining that the performance of an
amplifier departed by 5dB from the R.LA.A.
curve (one of these from a man who had used
+20% capacitors) and other letters saying
that a design which had to rely on +2%
components could not possibly be a viable
proposition. I think that here one literally
pays one’s money and takes one’s choice, and
I would recommend +2% tolerance where
stated for those readers interested in
achieving the published sensitivity (optional)
or the standard equalization curves (desirable).
Incidentally although the Mullard polyester
capacitors specified in the equalization
circuits are rated at +10% from 0°C to
85°C, intensive tests on these established
that over the normal domestic ambient
temperature range of 15° to 25°C, the values
remained within +2% of nominal.

All other resistors were specified as +5%
even though in many cases +10% would
have been adequate, on account of the high
degree of negative feedback. The use of 5%
resistors was principally to facilitate postal
fault diagnosis, by ensuring that the d.c.
operating conditions in all models of the
amplifier would be closely controlled.

Tape recorder modifications

Many correspondents requested information
concerning the use of the amplifier with
domestic tape recorders. First of all, how
should the amplifier be connected to the
“record” input socket? This connection is
normally best taken from the collector of
the second transistor via a suitable coupling
capacitor, the value depending on the input
impedance of the tape recorder. The signal
will be equalized at this point, and at a level
of 30 —50mV r.m.s.; all controls are bypassed
since one normally relies on those of the
tape recorder itself. If the input impedance
of the recorder is 1M Q (a typical figure)
then the coupling capacitor should be of
value 0.5uF.

The earthing can also lead to trouble, and
it may be found worthwhile to avoid possible
earth-loops by disconnecting the tape recorder
mains earth and using that of the pre-ampli-
fier. This approach is satisfactory provided
that the tape recorder is individually earthed
again when it is disconnected from the pre-
amplifier.
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The other tape recorder queries mainly
concerned input to the pre-amplifier. Al-
though equalization for 71 i.p.s. from a low
output tape head was provided in my design,
I really expected users to take the output
from the replay pre-amplifier on the rec-
order itself into the radio or auxiliary sockets
on the pre-amplifier. I was therefore sur-
prised to learn that many users required
information on equalization for tape speeds
of 1}, 34, 71 and 15 i.ps. at various sensi-
tivities. The C.C.L.R. standard of 70us for
7% i.ps. was used in the published design.
For the two lower speeds the time constants
become 140us and 280us, and the value of
the feedback capacitor must be proportion-
ately increased in each case. If the resistor
in series with the feedback capacitor is
changed, to alter the sensitivity, the capacitor
value will need adjusting to preserve the
correct time constant.

Disc replay equalization

There has been much discussion in recent
years in Wireless World and elsewhere, on
the importance of accurate equalization
of the disc replay characteristic, and the
best means of achieving this. As far as
magnetic pickups are concerned, the most
appropriate way of dealing with these is
to present the device with the manufac-
turer’s recommended load impedance
(normally 47 k) and then to apply the
R.ILAA. replay characteristic by means of
negative feedback. Provided that the high
input impedance is achieved by feedback
techniques, so that the base of the input
transistor can be connected to ground
via the pickup itself (and a suitable blocking
capacitor), and the gain demanded from
the stage is not excessive, this will result
in low distortion and a good signal-to-
noise ratio. It must be remembered here
first, that if a transistor has a gain of
(say) 100, then the amplifier stage containing
this transistor should not be expected 10
give a gain greater than 10; and secondly
that the R.ILA.A. characteristic requires
nearly 10 times more power gain (18dB
extra voltage gain) at 20Hz than at 1kHz
where sensitivity is normally specified.

In the mk. II design the input impedance
is 47k £ closely, and the stage voltage
gain in the ‘LP’ position is 12 at 1kHz
rising to about 110 at 20Hz. This bears

favourably with the minimum specified
gain of 100 for both Tr, and Tr, Many
correspondents have written to me com-
plaining of a lack of bass in the ‘LP’
position. I have examined two such cases,
and both were caused by low-gain transis-
tors in Tr, and Tr, positions; the stage was
just not capable of providing the extra
18dB at 20Hz. A final word of caution on this
subject: it is always advisable to check
the output waveform on an oscilloscope
when  measuring  frequency  response
curves. There is otherwise the danger of
starting the test at 1kHz, and failing to
notice that the additional gain at lower
frequencies is causing the waveform to
square off and hence give an incorrect
reading. The correct method of conducting
this test is to present the input of the pre-
amplifier with the inverse of the R.ILA.A.
playback characteristic, and then to check
the output for a flar response at the appro-
priate level.

Turning to amplitude-sensitive pickups
(the piezo-electric types such as crystal
and ceramic) many letters have implied
a basic misunderstanding of how these
devices operate. Curve A in Fig. 1 shows
the amplitude of movement of the recording
(cutting) stylus when recording a flat
signal at all frequencies. Curve B shows
the output of a velocity-sensitive (magnetic)
pickup tracking the signal of curve A;
the output is proportional to the rate of
change of magnetic flux linkage, and will
thus increase with frequency. Application
of the R.LA.A. playback equalization
(shown in curve C) to curve B will give a
flat response. The output of a perfect
amplitude-sensitive  pickup  would be
expected to mirror curve A, but the output
of crystal and ceramic pickups is purposely
modified by the mechanical characteristics
of the mounting in such a way as to com-
pensate for the recording characteristic
and provide a reasonably flat output under
no-load conditions. However, the per-
formance of these pickups has, in my
experience proved somewhat disappointing
and I have obtained far better response
curves from correctly equalized magnetic
pickups. The equivalent electrical circuit
of a crystal or ceramic pickup may be
approximated by a constant voltage
generator in series with a capacitor, as
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Fig. 2. (a) Equivalent circuit and (b) response
of crysial pickup.

shown in Fig. 2(a). When this is loaded by
a resistor, as must occur when it is con
nected to the input of the pre-amplifier
the resultant response is as shown in Fig. 2(b)
the turnover frequency f, being given by
the expression

/i = 7=CR
The value of C is fixed by the design of the
pickup itself, and may lie in therrange
200-2000pF, and the value of R is the
apparent input impedance of the pre-
amplifier as seen by the pickup.

There are three methods of loading a
crystal pickup, as shown in Fig. 3:

(1) Employ a very high load-resistance
(1 to 4 MQ) with no further electrical
equalization since this is performed:
approximately by the mechanical circuit
of the pickup. This will place f, below
the audible frequency spectrum.

(i) Load the pickup with a relatively
low resistance and equalize by using a
feedback circuit composed of a series
capacitor and resistor with the same time
constant as the pickup capacitance ands
loading resistor.

(iii) Load the pickup by the more com-
plex circuit described in my letter to
Wireless World” which provides, in com-
bination with the mechanical circuit of
the pickup, an output closely resembling.
that from a magnetic pickup. This may
now be equalized exactly as for velocity-
sensitive devices.

Since the inbuilt mechanical equalization
is not affected by electrical loading, the
output of a crystal pickup when loaded
by a low resistance as in method (ii) will
only approximate to the output of a velocity-
sensitive -device and equalization of this

output by the conventional R.I.A.A.
network will only approximate to an ideal
response.

My choice of velocity-loading for crystal
pickups was made because it permitted a
single position ‘LP’ on the input switch,
instead of two positions ‘LP Magnetic’ and
‘LP Crystal’. In addition a number of high
quality ceramic pickups require a loading
impedance greater than 1M Q 10 achieve
a bass response to 40Hz using method (i)
and my circuit is not ideally suited to this.
Subsequent work has confirmed that
resistive loading followed by equalization
via method (i) above is marginally best.
Method (i1i) is the easiest to implement
with my published design, as in this
case the feedback network is the same as
that used for magnetic pickups. I would
however emphasize that the optimum
velocity-loading network varies for each
pickup,nand is ideally associated with the
pickup itself (mounted in the arm at the
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cartridge terminals) rather than in the
amplifier. It is possible to adopt more com-
plex equalization networks, as advocated
for example by Mr. J. L. Linsley Hood?,
but my personal experience suggests that
it is better 1o purchase a good magnetic
pickup.

In spite of using the exact values of
components for equalizing replay charac-
teristics, the true response curves will
not be obtained unless the treble and bass
controls are set to a true ‘flat’ position,
which may not coincide with the geometri-
cal centre of rotation, or indeed may not
be the same for both sections of a twin-
ganged control. For this reason, several
correspondents asked for the wvalues of
resistors for a switched control, and
these are given in Fig. 4. The preferred
switch is the Radiospares 2-pole 6-way
midget wavechange switch, which is about
the -same diameter as the potentiometers it
replaces.

Stereo switching

It was found convenient to carry out
mode switching, i.e. stereo / reverse stereo /
mono, at the output of the pre-amplifiers.
The ‘reverse stereo’ position permits
channels to be reversed so as to use the
loudspeakers with the best bass response
in the most appropriate channel (where
non-identical speakers are employed); it
can also be wused 1o transpose the
‘positions’ of instruments from left to
right, and reverse the ‘direction’ of trains
and other stereo demonstration gimmicks.
However, a number of readers have pointed
out that by combining the two channels
at this point for mono operation, the
balance control must be set truly mid-way
for correct cancelling of the out-of-phase
component of the signal, and also the
signal-to-noise ratio is degraded by 6dB.
These are certainly valid points, but the
switching problems involved if the channels
are paralleled earlier in the pre-amplifier
make any alternatives undesirable.

Input switching

It is clearly a disadvantage to run the leads
from the input sockets right up to the front
panel for switching. A better arrangement
would be to place the input switching wafer
at the extreme rear of the unit, with wiring
directly from the input sockets. The ‘feed-
back switching’ wafer should be placed at the
front of the unit as at present, and the switch
should of course have a long shaft.

Power, sensitivity and distortion
On occasion, correspondents have asked
whether the output power can be increased.
The power available from a transformerless
class B output stage depends on the applied
voltage and the loudspeaker impedance. More
specifically it is given by

(V—o)?

8 R

where P=output power (r.ms. watts), V=
supply volts, v=volts lost in output tran-
sistors, etc., and R=load impedance.

Thus for a given load impedance, the
only way to increase the power is 10 increase
the supply voltage. This is possible only if the
transistors and other components will stand
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Fig. 3. Methods of loading crystal pickups. In 2 and 3 the time constants of the loading

and feedback networks must be matched.

the increased voltage without breakdown.
Alternatively, the load impedance may be
reduced (e.g. from 15 to 8). In this event
the additional power is supplied by increased
currents in the output and driver stages, and
this is liable to result in increased crossover
distortion.

The sensitivity of the power amplifier is
given closely by the expression

Rf+ Re

R,

where Ry 1s the feedback resistor from the

amplifier output to the emitter of the first
transistor and R, is the value of the un-

bypassed emitter resistor of the first stage.
(In the mk. II circuit, the sensitivity is

3900+ 39
39

i.e. 100.) The sensitivity of the pre-amplifier
is given by

(Rr+R,)
A———
R

€
where Ry is the impedance of the appropriate
feedback network, R, is the unbypassed
emitter resistor of the first stage, and A is the
attenuation of the input network (if any). If
(as some readers have enquired) it is neces-
sary 1o increase the sensitivity, this may be
carried out in either the power amplifier or
pre-amplifier or both. However attempts to
do this may result in increased distortion,
worsening of the signal-to-noise ratio, and
impairment of the frequency response.
Several readers wrote to say they were
experiencing severe distortion, and subse-
quent investigation showed that they were
using a 3-0Q loudspeaker with the 15-0
design. As a result, the output and driver
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Fig. 5. Loading network for high-sensitivity
earphones.

stages were supplying a higher current than
the design permits, and crossover distortion
was excessive. I do not recommend reducing
the load to below 8 Q2 (when using the 40-V
design) if distortion is to be kept reasonably
low. It i1s worth noting that the component
of crossover distortion remains fairly con-
stant regardless of output power level, and
as a result the distortion increases from 0.2%
at 10W to 0.5% at 0.5W (both figures mea-
sured at 1kHz). At higher frequencies the
distortion is still larger. If the amplifier is to
be used to drive earphones which normally
require a very low power, it is worth loading
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the output with a resistor network in order to
ensure that the amplifier itself operates at a
power level of a few watts. Fig. 5 shows a
suitable network for this purpose. If load
impedances of less than 156 are to be used,
the values of the coupling capacitors C, and
C, should be increased in order to maintain a
satisfactory bass response. As a rule of thumb,
1000uF should be used with 15-Q load-
speakers, increasing to 2000 for 8-Q
speakers.

The use of two electrolytics (C, and C,) is
recommended for reducing the ‘plop’
sound when switching on both mono and
stereo systems; a single pair of electrolytics
shared by the earthy ends of both speakers is
not recommended because it introduces
audible cross-talk and distortion in stereo
systems owing to the finite impedance
(frequency-variable) of these components.
It is worth noting that there will be audible
hum when two electrolytics are used per
amplifier unless a choke (e.g. SOmH) is
used in the power supply to provide addi-
tional smoothing.

If the power amplifier is to be run either as
a separate unit or with a different pre-
amplifier, it is important to ensure that the
input is loaded to ground by an impedance of
under 10k{2 Failure to do this will not only
reduce the signal-to-noise ratio but will
prevent the series feedback from operating
correctly.

One potential source of catastrophic
failure in the power amplifier is the biasing
diode, setting the quiescent current of the
output stage. If this diode fails, or the bases of
the driver transistors are open-circuited for
any other reason, then the output transistors
will both be turned hard on and will fail in
less than one second. It is for this reason that
the resistor in series with the diode should
not be replaced by a potentiometer, as these
are notorious for intermittent loss of contact.
A good alternative would be to use a fixed
resistor with a trimming potentiometer in
parallel. Failure of the potentiometer would
not then be catastrophic. It is possible to use
in place of the diode a suitable transistor as a
‘super diode’, i.e. with its collector and base
strapped together.

More than one reader has commented on

the increase of supply current with signal
frequency; this is however quite normal with
this amplifier. It arises because the output
transistors (OC3Ss, etc.) have a very low
cut-off frequency fr of about SkHz. The
supply current rises with frequency for two
allied reasons: firstly as the gain of the output
transistors decreases, the very high feedback
around the amplifier automatically increases
their base currents to maintain the correct
amplifier gain; secondly, the non-conducting
transistor does not cut off until just after the
conducting transistor has started to turn on,
and so there is a short period during which
current flows through both transistors. In
spite of the above situation, the performance
of the complete amplifier remains within the
quoted limits. Obviously, distortion in-
creases with frequency, but total harmonic
distortion is still below 1% at 15kHz.
Furthermore, the percentage of the audio
power spectrum which lies above SkHz in
music is very low, so the performance of
music remains at a satisfactory distortion level.

Interested readers are referred to the
note ‘‘Dinsdale Amplifier Mod”?.

Transistor alternatives

It was perhaps inevitable that, from the
beginning, queries would be raised regarding
alternative transistors. In many instances there
were a number of well-known alternatives;
but it was with care that the 1961 articles
specified the polarity, gain and voltage rating
of each device. In spite of this, many corres-
pondents enquired whether quite unsuitable
transistors could be used; some complained
that they had used these, and not unnaturallv
the devices had failed, often carrying more of
the circuit with them because of the overall
d.c. feedback. For the benefit of those about to
embark on this design a list of currently
available transistor alternatives is given in
table 4, but this is by no means exhaustive. An
important point concerns the complementary
drive pair (7r,/Tr,). It is vital that both of
these devices and the diode are of the same
material (germanium or silicon). If a silicon
pair is used, then two silicon diodes in series
with the resistor should be employed.

Instability
A number of writers complained of insta-

Table 4. Transistor alternatives

Transistor

Number Type

Max.
Working
Voltage

Gain
{Typical)

Typical
Types

Bl
.|

p-n-p. small-signal, low-noise

Pre-amplifier

0C44

0C75
AC107
SN2613
Selected for
low noise)

60 at /.= 1mA 10

1 p-n-p. small-signal. low-nolse,

high frequency

p-n-p. sustained gain. over
wide, current range

4= n-p-n. sustained gain. over
wide, current range

Power amplifier

5&6 p-n-p. good turn-off

characteristic

ocas
2N2613

0c77
ACY17

{ NKT227

60 at /.= 1mA 6

30 at /.= 100mA 40

2N385A
2N388A
2N1605A
ocas
0c29
NKT401
AD140
0C35

0C36
2N2147%

30 st /,= 100mA 40

30 at/ =3A 40

*Drivers. *tSee modifications for 2N2147 {ref. 9).
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bility. Without exception, the effect, which
occurred only when pre-amplifier and power
amplifier were connected together, took gne
of two forms:

(1) supersonic oscillation from 30 to S0k Hz.

(11) subsonic oscillation at below 2Hz.
The first of these is generally caused by
feedback from the output of the power ampli-
fier (loudspeaker terminal) to the input to the
pre-amplifier between which two points the
phase difference is such as to give positive
feedback. If this oscillation (which tends to
start as the volume control is advanced and
is exacerbated by treble boost) is allowed to
continue, it will rapidly lead to thermal
breakdown of the output transistors and the
destruction of high-frequency loudspeakers
(especially ribbons). The remedy is to use
screened input leads (a sound precaution
anyway) and to ensure that the pre-amplifier
and power amplifier are well screened within
the unit itself. It is worth noting th(Y all
complaints of this nature stemmed from
equipment in which one of these points had
not been complied with. The subsonic
oscillation occurs in the pre-amplifier, and
is due to the high-pass filter via the resistor
coupling the emitters of the first and last
transistors. Faulty decoupling capacitors will
lead to this low-frequency motor-boating.

Noise testing

The input transistor of the pre-amplifier,
Tr,, requires its base to be loaded to ground via
not more than 10k{2 in order to maintain
the correct function of the emitter feedback.
If this condition is not fulfilled, a serious
degradation of signal-to-noise ratio occurs.
Normally the base is loaded via the impe-
dance of the microphone, pickup or tape
head in use (or by padding resistors if these
are in circuit). In fact resistive and inductive
loading give an audible difference to the
character of the background noise; some
observers have suggested that the ‘pink®
noise resulting from inductive loading is
more pleasing than the ‘“white” noise due to
resistive loading. However, this illustrates
the obvious need to provide the appropriate
loading resistor (or transducer) at the input
terminal before noise tests are carried out.
Failure to do this gives a misleading picture,
which a number of constructors were quick
to discover, especially as open-circuit high-
gain input terminals have on occasion been
known to pick up local radio interference.
Thus the magnetic pickup terminal (for
example) should be loaded to ground by
about 2k (a typical pickup impedance) for
testing signal-to-noise ratio.

In general the interposing of resistor
networks between a signal source and the
input transistor will degrade the signal-to~
noise ratio. This is because the signal and
noise are attenuated in equal manner, ard in
addition the resistors themselves will gener-
ate noise. However, where the signal has to be
attenuated (as for example with high-output
crystal pickups) it is worth while ensuring that
the apparent source impedance presented to
the input transistor is optimized to about
1kQ2 Table 5 shows the results of an experi-
ment which illustrates this latter point, about
which, incidentally, there has been much
correspondence, including letters published
in Wireless World. The signal-to-noise ratio.is
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Table 5. The effect of input loading on noise level

R, R, Signal/noise
ratio
Q Q (dB)
100k 1k 60
1.2M 12k 55
4.7M 47k 40
10M 100k 21

largely dependent on the voltage amplifying
transistors, especially Tr, and Tr, in the pre-
amplifier and Tr, in the power amplifier. The
use of low-noise devices in these positions
cannot be emphasized enough, with the added
proviso that Tr, in the power amplifier must
also be a high frequency (15MHz) device to
enable the feedback to operate correctly.

Earthing

The 1961 articles did not emphasize suffi-
ciently the need for avoiding earth-loops, to
judge from the correspondence on this sub-
ject s he currents flowing in the output valves
of the then conventional valve amplifiers
were small, and the effects of incorrect earth-
ing were negligible. The precautions neces-
sary to avoid distortion due to the high
asymmetrical currents flowing in the output
of a transistor amplifier were mentioned in
both articles, but correspondence still arrives
complaining of troubles due to this cause.
Rather than repeat the necessary precautions
here, I would refer readers who are in doubt
to the original articles and to the corres-
pondence in Wireless World'. Two readers
wrote describing the pick-up of radio/TV
interference giving an audible signal. These
phenomena were never entirely solved, as
they ceased in both cases on re-wiring the
systems, and could not be reinduced. They
may have been due to a semi-dry joint acting
as a detector diode.

Immediately after publication of the
mk. II design in 1965, there was a considerable
correspondence discussing methods of avoid-
ing an earth loop. It was clear that the
method proposed by Mr. C. Artus® was far
more elegant than that originally published,
and I have now adopted this method. Most of
the alternative earthing schemes proposed by
readers failed to appreciate the need to pre-
vent the asymmetrically-distorted output
waveform from appearing in series with the
input signals, and were therefore not valid
solutions to the problem. However one
method which several readers proposed was
to design the complete power amplifier and
pre-amplifier circuits symmetrically on either
side of an earth ‘tree-trunk’. This method
avoids earth-loops, but it introduces other
problems in the areas of overall screening
between channels, screening between power
amplifier and pre-amplifier in each channel,
and wiring to the front panel controls. In
addition, the complete board tends to be
some 12 inches square, and this is not easy to
accommodate in a cabinet. I still believe the
Artus solution to be the most elegant.

Stabilized power supply

The power supply specified in both sets of
articles consisted simply of an unstabilized
capacitor-loaded bridge-rectified supply. The
mk.JII version included additional choke-
capacitor smoothing. The disadvantages of
this type of supply are first that the output
voltage falls with prolonged loud sounds, and

secondly that with this fall in voltage there is
a corresponding rise in hum level. The dropin
output voltage can lead to premature
“squaring off” of the waveform, and hence
gross distortion and may also affect the
“character” of the sound in an unmusical way.
The increase of hum, which admittedly occurs
only with loud sounds and is thus not immedi-
ately audible itself, produces a most unpleasant
effect by modulating the output at 100Hz.
This effect is particularly noticeable with
organ music. The remedy is to use a stabilized
or semi-stabilized supply.

Pilot lamps and mains switching

The use of a d.c. pilot lamp has been criticized
on the grounds of false.economy. Nevertheless
I have measured an improvement of 10dB in
hum level resulting from using ad.c. lamp. The
use of a neon mains indicator introduces a
“buzz”, and steps must be taken to eliminate
this with suitable r.f. chokes.

A further source of hum is the a.c. mains
switch ganged to the volume control; if this
switch can be positioned as far as possible from
the pre-amplifier circuitry, so much the better.
Placing the mains switch external to the ampli-
fier is sausfactory, provided there is little
chance of switching the amplifier on or off
with the volume control at maximum rotation.
Alternatively it might be possible to place the
switch at the rear of the unit, with a long shaft
connecting it to the front panel.

Fault diagnosis

Nearly half the letters I received described a
set of symptoms and requested a diagnosis. I
had carried out many tests during develop-
ment of the circuit and had also helped person-
ally in the construction and commissioning
of over twenty amplifiers, so many of the
symptoms were familiar, and could be
identified. I always invited correspondents to
let me know if my recommendations were
successful, and many of them kindly replied
giving me this information. This in turn helped
others.

The greatest difficulty however occurred
with letters describing modifications which
were either proposed or which had been
carried out and did not work, or which used
different components to those specified. This
situation frequently applied when commercial
kits based loosely on the original design had
been used. The kits or equipment often used
cheaper  components, and alternative
transistors which were not suitable. In all
of these cases, once the situation was estab-
lished, it was possible to replace the faulty
components with those originally specified,
and in most cases the equipment then met the
original specification.

I am always loath to recommend modifi-
cations especially where this involves personal
expenditure by constructors, unless I have

AN ' —=
Ry

To pre amplifier
R. input position 1
(1O millvolts rms.

6 1V rms. kHz
In each case)

Fig. 6. Test circuiti to investigate effect of
input loading on noise level.
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personially checked and tested the proposed
alterations. As may be imagined I do not have
the time or money to check all of these queries
personally, especially as many involved
proprietary equipment which it was desired
to connect to my amplifier. In general, I feel
that an author cannot normally be expected
to comment with authority on modifications
to his design; at the same time, I welcome
letters describing modifications which have
been carried out successfully.

Use with commercial equipment
The 1965 article referred to the difficuity
of designing equipment which will work
equally well with every pickup, tape deck,
microphone, tuner, and loudspeaker marketed.
Sensitivities and impedances (which are often
complex and non-linear) are by no means
standardized, and one can choose only a reason-
able compromise; this is, after all, what the
manufacturers of commercial amplifiers do.
Perhaps one should increase the number of
input sockets and switched alternatives, but
this would put the price out of the home
constructor bracket.

Nevertheless, a number of letters either
enquired whether a particular tape head (for

" example) would work with the amplifier, or

else complained that a certain device did not
work satisfactorily. In these latter cases,
inspection of the manufacturer’s literature
(where available) was generally enough to
explain why either the gain or input impedance
of the amplifier were not suitable for the
device in question. To offer alternative
input circuits was a temptation that had to be
resisted, because I could not guarantee that all
the other performance characteristics of the
amplifier would be maintained, without build-
ing and testing the proposed new circuit myself.

Conclusions

It is now ten years since the ““Tobey-Dinsdale
Amplifier” was developed. It is still advertised
in both kit and made-up form, and a number
of commercial equipments have been based on
the original circuit. A conservative estimate
based on the supply of kits and transistors by
two well-known companies suggests that over
ten thousand of these amplifiers have been
manufactured. It is not now the best available.
Recent tests have shown that the quasi-
complementary class B output stage produces
audible crossover distortion, especially at low
signal levels, and this in turn leads 1o aural
fatigue. Nevertheless, I would like to believe
that the amplifier, appearing when it did,
fulfilled a need by providing an incentive
for more able designers than myself 10 identify
and tackle the principal obstacles in the
design of a high-quality amplifier. This they
have now done, and many amplifiers now on
the market give an excellent performance.

Can anythingbe learned from a retrospective
study such as this? I hope that if I have the
opportunity again to write an article describing
a circuit I will try to remember the following
points:

(i) All components should be precisely
defined, and a number of commercial sources
should be given.

(ii) Alternative components should be given
whenever possible (especially semiconductors).
(1) Suppliers of printed circuit boards and
metalwork should be named.
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(iv) It is obviously impossible to satisfy
everyone; however if the design can give a
number of options which between them cover
all anticipated uses, then constructors can
make the appropriate choice.

Of course one tries to design a system which
will give perfect reproduction of music, and
I personally regard distortion figures,
frequency response curves, and all the other
scientific and pseudo-scientific terms as a
tiresome but necessary means to the ideal end.
But when I heard a visitor to the 1965 London
Audio Fair say to his companion, **The trouble
is all this music—it’s a pity I can’t sit down
and listen to the hi-fi”, I decided to forget
about pleasing everybody.

I will also try to remember that when
writing to an author with queries, all relevant
information should be given and the enclosure
of a stamped addressed envelope is appreciated.
And finally, if the author’s suggestions prove
to be successful, then writing to tell him so
will make him feel far happier and it may make
it easier for him to diagnose similar faults on
other people’s equipment.
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Appendix
Derivation of component values for R.I.A.A. disc equalization
. I " R,/pC, )
Network impedance Ry [pCl R: + 1/pC,
R 1 R,/pC, )
: ?rC, R, + 1/pC,

R\[1 + pR,(C, + Cy)]

1 + p(C\R, + C\R, + C;R,) + p*C,R,C:R,)

Ril + pTy)
(1 +pT )1 + pTy)

For the case where T, = 3180 us
L, 318 us
Ty= 75us
It may be shown that:
C\R,
C.R,
C.R,

1o + Vb —a)
T, = R(C, + Cy)
T, = b — vb* —a)

nd b = C,R, + C,R, + C,R,
a = 4C,R,C,R,.

where T,

2940
812

237

(C in microfarads, R in ohms)

From these expressions the values of components for the equalization networks may be
derived starting with a suitable value of R, to set the sensitivity.
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Cassette System
for ;-in Tape

Tape Systems Ltd, of Egham, Surrey, have
developed a mechanically simple yet robugt
tape transport system for use with cassettes
employing !-in tape. Together these
comprise the Packette System—Packette
being the trade name of the new cassette.

Besides employing i-in tape with its
inherent advantage over !-in tape with
respect to mechanical strength, recording
quality, alignment with the tape heads, and
ease of manufacture, the Packette is edge
driven. This action is achieved by building
the pinch wheel into each Packette. There
are both reel-to-reel and continuous-loop
types.

The tape deck has a chassis of nylon-
reinforced plastic and few moving parts.
It can be operated in any position and be
fitted with a variety of a.c./d.c. motors and

The plastic chassis loaded with a tape Packette
and fitted with a drive motor.

tape heads to meet many intrumentation and
audio requirements. The same deck can be
driven at speeds down to 15/16 ips. and
wow and flutter can be as low as 0.1% at 1
1.p:s. Modified Marriott heads are employed
for audio use—a composite erase
record /play head-block has been developed
for double track use such as in language
laboratories where recordings are made on
one track whilst a second track is in
play-back.

The single drive motor employed runs at
constant speed in the same direction for all
operations—tape speed and direction
changes are achieved by simple mechanical
modules.

Of course there is no fundamental reason
why traditional tape speeds should be em-
ployed in a new system—there simply has to
be correct equalization for any speed chosen.

A Packette system has been developed for
use in a language laboratory, and models are
available from E. J. Arnold & Sons Lud,
Butterley Street, Leeds LS10 1AX.
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stability & accuracy
costs only £290

£290 buys you our LM 1450. mode rejection of interference. Phone Farnborough 44433 or
A great price for great Small wonder the LM 1450is  write for full details.
performance satisfying customers right
Fifty measurements per round the world.
second, ultra stability without And when we streamlined its
zero control, 0.05% reading price we streamlined its looks. A Schll,lnbefger Company
+0.05% full-scale, 10av When you make a change for ;
sensitivity and 140 dB common  the better, why do it by halves ? Aforce to reckon with

The Solartron Electronic Group Ltd Farnborough Hants England Tel: 44433
WW—101 FOR FURTHER DETAILS
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EMITARE Abnic

low-noise recording tape

quiet as a mouse]

don’t buy any tape - buy EMITA®

THE RANGE OF EMITAPE AFONIC LOW-NOISE TAPE

88 99 100

STANDARD PLAY LONG PLAY DOUBLE PLAY
The best general 50% longer Twice the recording

purpose tape, giving recording time — time for a given size

maximum durability specially designed for of spool — the perfect
at all professional multi-track recorders film for low speed,

speeds. Pre-stretched — pre-stretched multi -track recorders
polyester base film polyester base film of ~ superflex polyester
of super strength. super strength. base film.

EMITAPE IS AN EMI GROUP PRODUCT

WW—102 FOR FURTHER DETAILS
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TRIPLE PLAY
Maximum playing time on
spools up to 5" dia. —
extended dynamic range
— specially suitable for
battery operated
recorders — extra tensile
polyester base.
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Electronics in Civil Aviation

An impression of the current state of civil avionics obtained at a

recent London conference

The devil we know is better than the devil we don’t—and so say
= nearly all of us. This message was repeated over and over again
in various ways by speakers discussing diverse aspects of
electronics in civil aviation at the Royal Festival Hall, London,
September 15th to 19th.

On the face of it one would think that it would not be
beyond the capability of the electronics industry to provide civil
aviation with all they need in the way of control, measurement
and computing equipment. In fact if the electronics engineers
were given their head and if the aviation boys took things at
their face value a whole host of new electronic aviation aids
would soon appear but, if this happened, chaos, collision and
catastrophe would be the order of the day.

Revolutionary equipment could well, on paper at least, do
away with all the known limitations of existing systems but
such equipment would certainly introduce a number of
unknown features which would lead to hazardous situations
simply because these features are unknown. This has been
proved in the past, as was pointed out in a paper by J. Benjamin
of the Royal Aircraft Establishment, in military aviation where
strategic necessity has led to radical change, sometimes with
disastrous consequences.

Another important factor to be taken into account when
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A possible solution to the problem of clearly presenting navigation
information to the crew was suggested by J. G. Carr and

F. S. Stringer and is shown above. The c.r.t. display shows the
outputs of four navigation systems—iwo inertial navigators,
Loran and Decca. The display graphically shows the positional
information from the four equipments and shows how the
outputs of three of the equipments differ from the one selected,
which happens to be inertial navigator No. 2.

considering change in civil aviation is that airborne equipment
of the type we are considering requires large, very expensive,
ground installations for support. Any change would mean that
all the ground installations throughout the world would have
to be replaced.

There is no question that a vast improvement must take
place in the facilities available to civil aviation. However, this
will be achieved by evolution and not revolution. Figures given
by E. Davies, of Marconi, in a paper on surveillance radar
showed that in the twelve months ended July 1968 the total
aircraft movements (take offs or landings) at Heathrow,
Gatwick, Luton and Stanstead was 400,000. During the same
period another 700,000 movements were contributed by 26
other airports in the London area. The average movements for
the period worked out at 125 per hour with peaks in the
region of 250 movements per hour. According to P. G.
Masefield, chairman of the British Airport Authority, the
number of movements by 1980 will triple. This means 20
runways will have to run at a constant rate of 40 movements
per nour.

o handle the necessary amount of traffic ‘‘all weather”
operation will become essential and automatic landing will
become routine even in extremely adverse weather conditions.

Civil aviation therefore has to find ways of handling all these
aircraft in all sorts of weather. This will mean across-the-board
improvements in airborne and ground installations with the
lion’s share of the problem on the heads of electronics engineers.

Automatic landing

The problem here is not one of accuracy, existing systems are
perfectly adequate in this respect; it is not one of reliability,
because reliability can be had at a price; it is the overall
integrity of the system. Integrity is a word that was much
bandied about at the conference. In this context it means that a
system will operate correctly when required and that it will be
known to be operating within its specified limits at any
particular time and may therefore be trusted.

Consider a typical automatic landing installation. The well
known, and established, instrument landing system (ils.),
operating in conjunction with heading information is responsible
for bringing the aircraft in line with, and just over the
threshold of, the runway. Being a radio system relying on
radiated beams it is sensitive to interference and, on a number
of airfields, it just cannot be installed because of the terrain.

In the later stages of the landing radio altimeters on board
the aircraft play an important part. These can be sensitive to
multi-path reflections and aircraft attitude.

The automatic pilot and automatic throttle used to carry
out the landing contains tens of thousands of electronic
components, scores of motors, servo systems, amplifiers, inte-
grator and feedback loops. How can one be sure that this
complex system is 100% serviceable? Is it sufficient to fit three
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of them and take the majority decision as being the right one?
In this context the words fail-safe, fail-soft, fail-operative,
fail-obvious, probability, comparator, monitor, duplex, triplex
and duplicate monitored were repeated over and over again.

In most of the areas mentioned no real solutions to these
problems exist as yet. In a paper by W. Hilton, of Sperry
Gyroscope, a fail-obvious comparator for airborne systems was
described which gave a warning if the monitored equipment or
the comparator itself failed. With this system, if the comparator
failed, the monitored equipment must also be considered to be
unserviceable because the pilot, even if he knows that it is the
comparator at fault, has no way of ensuring that the monitored
equipment itself has not failed also. Even if the idea is extended
indefinitely—a monitor to monitor the monitor, to monitor the
monitor there can sull be no absolute certainty. The
accepted thing is that the probability shall be that a system shall
not fail more than once in 107 landings.

Will the designers have to take into account freak con-
ditions? For instance an aircraft returning to an airfield at
which a visual landing is impossible due to bad weather and
when, for some reason, a diversion airfield is not available. In a
case such as this a pilot would want to know the degree of
unserviceability of his equipment in order to determine wheth-
er an automatic landing is a justifiable risk. Probably the only
way of doing this would be to employ a large number of
equipment measuring sensors controlled by a digital computer.

With the ils. the picture is a brighter one. Some time ago
the R.A.E. designed c.p.ils. (correlation protected instrument
landing system) which is now being developed and will be
produced by the Plessey Company.

The system employs hyperbolic phase fields and correlation
detection to generate guidance misalignment signals with
inherent integrity and, with suitable choice of transmitter
modulation, the system is compatible with existing v.h.f. in-
strument landing systems. The only additional airborne equip-
ment consists of a microwave aerial and mixer unit which may
be fed directly into the existing i.l.s. The idea therefore conforms
to the rule of evolution rather than change, it provides the
pilot with a choice of v.h.f. or microwave i.l.s., and overcomes
many of the v.h.f. i.L.s. interference and site problems.

Air traffic control

The other area of great difficulty is in air traffic control. It is
thought that large digital computers will be able to perform the
necessary predictions and calculations for the safety of all
aircraft in the controlled area. This will include handling
emergency situations and taking into account the presence of
military aircraft which, according to E. Davies, may suddenly
change flight level at rates of up o0 60,000 ft per minute.
" The problem is in getting adequate information on all
movements in the area so that the computers can be kept up to
date on a rapidly changing situation.

In this field many improvements are required to radar
systems. Airfield radar can be divided into two types; primary
radar which is responsible for general surveillance and track-
ing, and secondary radar which consists of an airborne trans-
ponder that gives information on the aircraft carrying it when
interrogated by a ground installation.

Primary radar needs to be of higher resolution to separate
targets which are close together; higher scan rates must be
achieved so that any new target may be quickly spotted; and
dwell time on any particular target must be increased so that
stationary clutter can be minimized and additional doppler
information (velocity etc.) can be-derived.

All these requirements are in obvious conflict and M. A.
Radford, of Marconi, suggested that the solution may lie in the
use of multiple receiver and electronic scanning techniques.

Secondary radar suffers from a variety of defects. One of
these is difficulty in siting the aerial on the aircraft and even
when two aerials are carried, contact is not certain due to the
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screening effect of the airframe. With present equipments the
only information transmitted is aircraft identity and height.
Secondary radar however is rapidly increasing in importance
and will eventually oust the primary radar from its premier
position. C. Ullyatt, of R.R.E., says that primary radar will
probably be used mainly to handle those aircraft which for
some reason cannot take part in the secondary radar system,
and for keeping track of airfield ground movements. Mr. Ullyatt
gave a paper describing a new transponder which followed the
law of evolution. Basically it consists of an auxiliary unit
which can be fitted to, and addressed through, the existing
transponder. The new equipment would be capable of trans-
mitting a great deal of information and during an emergency
could transmit the state of the aircraft systems to the ground.

Navigation

Extremely accurate navigation is essential to enable aircraft to
operate in the fairly close proximity required if the number of
movements predicted for the future is to be met. J. G. Carr
and F. S. Stringer, of the RAAE. (Mr. Stringer described
hyperbolic navigation systems in our August issue), suggested
at the conference that two or more current navigation aids
could be operated under the direction of a management digital
computer and explained how a Comet-4 was being modified to
do research along these lines. In this system a highly accurate
point position fixing aid is used with a long-term reference
system so that the limitations of both are overcome.

Mr. Stringer suggested that the Kalman filtering technique
could be used to great advantage now that digital computers of
adequate capacity are available. Although such a technique is
not liable to become economically attractive until storage
becomes cheaper.

With the Kalman technique, a mathematical error model of
each of the sensors is stored in the computer, the parameters of
these models are adjusted throughout the flight every time a
position comparison is made so that as time progresses the
model becomes a closer approximation to the truth. The
computer uses these stored values of error parameters to
correct the navigation information to produce position data
that is more accurate than any of the sensors could have
achieved separately. In effect the navigation system is being
continuously calibrated during the flight, and the longer the
flight the more accurate the system becomes.

Civil aviation is rapidly approaching a point when far
reaching decisions on electronic equipment for the next decade
will have to be taken. We can only hope that the evolution of
suitable equipment will not be overtaken by the demands on
the airlines for more airborne seats.

Correction

““Low-cost 15W Amplifier’’ Oct. 1969.
The common emitter resistor R, in Fig. 1 should be 4.7k 2 not
47k Q2.

Fig. 4, showing curves of th.d. against frequency for
different powers and loads, was incorrectly annotated. The
correct specifications are shown below.
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Some highlights from the last German national exhibition

Good German citizens, and a good many
non-Germans, flocked in their thousands to
wee the 26th German radio exhibition, the
Deutsche Funkausstellung, which was held
at Killesberg, just outside Stuttgart, from
August 29th to September 7th. On the first
three days, the Friday, Saturday and Sun-
day, 245,000 people attended the exhibition.
Total attendance over the ten days that the
exhibition was open was 703,000 which
created an all-time record and exceeded all
expectations.

Colour TV and hi-fi equipment were the
principal attractions at the exhibition, coupl-
ed with a huge television studio, run by the
first and second programme authorities
ARD. and Z.D.F., which seated 1,400
people per performance. A clever idea here
for people who could not get inside the
studio was a travellator 10 convey them past
the long observation window so that they all
had a good view but were unable 10 loiter.
High-quality speakers conveyed the sound to
them.

One of several large halls, in fact the
major area of Hall No. 1, was occupied by
various exhibits and demonstrations of the
Bundespost, the German equivalent of our
Post Office, who included among them an
historical exhibit of television apparatus.
There was the 30-line Nipkow mirror helix,
an old 441-line receiver, and a 180-line or
441-line camera that was used during the
Olympic Games in 1936, where Walter
Bruch (now Prof. Dr. Bruch) inventor of the
PAL colour system, was employed as a
camera operator.

Probably the most significant exhibit,
however, was the 12-GHz television broad-
casting equipment, which was actually a
working model, comprising transmitter,
aerial, receiver dish and translator to Band
IV and V channels. At present there are three
television services available in Germany, and
all the channels in Bands I, III, IV and V are
apparently fully occupied by them.

To make room for additional services,
which will include an educational one, the
Bundespost has been experimenting with still
higher frequencies, around 12 GHz, actual-
ly between 2.5 and 2.7cm as was reported
in Wireless World in July this year.

The exhibit showed the kind of equipment
that would be used. The transmitter
employs a conical aerial, with a reflector,
which can be seen in the accompanying
photograph, and has a circular radiation
pattern in a horizontal plane. The reflector

receives energy from a vertical horn project-
ing from the apex of the cone. Weather
protection is provided by a transparent cover
which encloses the whole aerial.

For reception a parabolic aerial is em-
ployed, as in the photograph, which is
mounted on a mast together with a translat-

Transmitting aerial for the experinental
television service on 12GHz.

Receiving paraboloid, with translator on the
mast, for the 12GHz service.
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or to convert the microwave frequency range
to, say, u.h.f,, so that it can be applied to a
normal domestic receiver.

In the experimental model shown the
receiving aerial would cost about DM.200
(approximately £20), but the translator was
estimated to cost about DM.8,000, which
would render the system too expensive for
any but the largest blocks of flats. It was
expected, however, that by quantity produc-
ton, using a quartz crystal controlled oscil-
lator and a cavity resonator type of tuning
system, the price could be reduced con-
siderably. The system is envisaged for use
only in the centre of a town which it could
‘flood’ with direct radiation. Its maximum
radius of service is about 20km (about 12.5
miles),

Novel Car Aerial

One of the surprises among the commercial
exhibits was a new type of car radio aerial
called the Alpha 3 and shown by Hans
Kolbe & Co. under their ‘fuba’ brand name
which they always spell with a small ‘f*). It
was designed by Hans Kolbe in conjunction
with Professor Meinke, of the Institute for
High Frequency Technique at Munich.

Incorporating a wing mirror, it is intended
to be used as such. This alone is an asset
today when vandals enjoy an orgy of snap-
ping off telescopic aenals.

Inside the housing is a printed<circuit
panel containing three aerial loops and two

Wing mirror car aerial introduced by Hans
Kolbe.
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transistor amplifiers, one for a.m. and the
other for fm. Even in car radios in Germany
where there are some .000 v.h.f. stations it is
necessary to make provision for f.m. recep-
tion, and this aeral system covers all am.
broadcasting frequencies from 150kHz 1o
25MHz as well as the v.h.f./fm. range in
Band II.

The rim of the mirror forms part of the
aerial pick-up system. It is made of rustless
steel and is shaped to fit in its spring-loaded
mounting as a ball joint, so that it can be
adjusted in its application as a wing mirror.

Internal construction t
of the ‘fuba’ car aerial r
showing the printed

circuit board.

Its internal construction can be seen from
the accompanying illustration. The aerial
loops, mirror rim and the electronic assembly
form an integrated whole whose impedance
matches the transistor input elements. The
low impedance of the device helps to avoid
interference pick-up. On v.h.f. the aerial
loops form a bandpass circuit which rejects
interference from transmissions outside the
v.hf. radio band, even though their field
strength may be high. In the wideband a.m.
coverage special design features are incorpor-
ated to prevent static interference and
cross-modulation. The outputs of the two
amplifiers are combined and matched to the
coaxial cable. Also a protective diode is pro-
vided to by-pass static surges, which can
wreck the input transistor in a car radio
receiver.

Power supply to the amplifiers is taken via
a separate lead from the car’s electrical sys-
tem, and the amplifiers will operate on 6V to
15V at 5-11mA.

The price of the Alpha 3 aerial in Ger-
many is expected to be about DM.90 (say

£9)-
Cheaper V.T.Rs

Another surprise was the sudden appearance
of video tape recorders by several manufac-
turers at the domestic-user level of about
DM.2,000 (£200). Blaupunkt (a member of
the Bosch Group and known in the U.K. as
Blue Spot), Grundig, and Telefunken all
showed prototypes, and Philips had two
models, one (type LDL 1000) priced as low as
DM .1,880.

Telefunken uses +-inch tape on 18cm
(about 7 inch) reels at 19cm /sec (about
7.5in/sec) giving a playing time of 60
minutes. It is said to be equally suitable for
colour and monochrome recording, and the
company hope with improved tape oxides to

better the present 3MHz bandwidth.

Philips use i-inch tape, of which a length
of 480 metres (a little under 1,600ft) will
run for about  hour. The instrument uses
transistors throughout and operates from
the mains. Of transportable proportions, it
weighs 12kg (about 264lb). Sound and
synchronizing signals are carried on narrow
edge bands.

Home Cine TV

Something more than a coincidence must
have led NordMende 10 produce at the same
exhibition as the sernies of domestic, or enter-
tainment, video tape recorders their Colorvi-
sion equipment. This unit comprises a co-
lour television receiver and an 8mm film
scanner and reproduces the cine film on the
screen of the TV receiver. The optics and
film transport mechanism were developed in
association with another company, Paillard
S.A. (Bolex).

It is quite a domestic piece ol equipment
housed in a large console cabinet. The colour
receiver occupies the left half of the cabinet
and the film scanner, together with a separate
tape cassette unit for the sound commentary,
the right-hand half. .

Advantages claimed for this method of
reproducing cine film pictures are that it is
silent in operation, does not require complete
blacking-out of the room, provides the user
with complete control through his TV
receiver of such parameters as brightness,
contrast and colour saturation, a stll
picture (it can hold one frame as long as
required without any risk of overheating), it
can be left ready for use in a living room
without any need for elaborate setting-up
procedure, and of course it provides the
purchaser with a built-in 25-inch colour
receiver.

The model on show was a prototype (but
it was being demonstrated) and the price was
not fixed, but it was believed it would be
somewhere around DM .4,000 (about £400).

Full technical details are not available,
but visible inspection showed that the film
scanner employed a raster on the screen of a
small oscilloscope and that the film passed
through an optical lens system con-
tinuously, without a frame-by-frame gate. It
1s not clear, for instance, how the 18 picture-
per-second sequence that they quote for the
Super-8 film is synchronized with the
picture frequency of the receiver; nor how

Philips domestic sound and wvision recorder
type LDL 1000.

WwWWwWWw.americanradiohistorv.com

Wireless World, November 1969

the continuous film transport can be stopped
to produce a still. '

From the film scanner the picture is
broken up optically by dichroic mirrors into
its red, green and blue components, which
are then converted electrically into colour-
difference signals prior to their application to
the receiver. The sound commentary is quite
independent, but it is incorporated in the
same compartment as the film scanner.

All-embracing home entertainment

Another quite original idea shown by Nor-
deMende was the Vario-Center; a fully com-
prehensive high-fidelity domestic sound and
vision entertainment device in a severely
contemporary but original styling. In appear-
ance it resembled a large sphere with three
slices cut off the sides to provide flat vertical
surfaces, and a fourth slice off the top to
present a flat horizontal surface.

On one of the vertical surfaces is mount- W
ed a NordeMende integrated stereo am-
plifier with a four-band a.m./f.m. tuner and
control unit, with 30 + 30W continuous
sine-wave output (model 8002/ST); on another
surface 1s their model 8002/T4 tape recorder;
and on the third the latest (hybrid) transistor
25-inch colour TV receiver. On the horizontal
surface at the top is a Perpetuum Ebner
PE2020 record player with a Shure M75MG
cartridge.

Loudspeaker systems comprise two semi-
spherical enclosures each with three bass,
three middle and two tweeter units. They
can each handle up to SOW.

Electronic record players

Because the show was national, several im-
porting companies held private shows in
various parts of the town. One of these was
held by Paillard-Bolex G.m.b.H., of Munich,
who are distributors in Germany for the
Swiss-made Thorens equipment.

They were showing an entirely new
Thorens disc record playing deck (type
TD125) with several interesting features.
One feature is the shock-absorbent mount-
ing for the turntable and pickup. Only the
turntable and pickup, together with some
electronic components are mounted on the
chassis, and the whole chassis assembly
weighs about 151b. Its inertia, together with
the springy suspension, enables quite violent
vibrations to be absorbed.

The only link between the two, apart from
the springy suspension, is the (10:1 rato)
drive belt. a soft slim rubber band which
absorbs any vibration. No gears are em-
ployed, and there is no mechanical speed-
change device. Driving power for the 16-pole

Thorens record player which features a
shock-absorbent mounting for the turntable
and pick-up.
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synchronous motor is derived from a 20W
transistor amplifier driven from a Wien
bridge oscillator, whose frequency de-
termines the speed of the turntable in three
steps for 16, 33 and 45 r.p.m. Rumble is
claimed to be better than —68dB (DIN 45539
weighted standard).

For speed monitoring, stroboscopic mark-
ings for 50 and 60Hz mains on the underside
of the turntable base are optically conducted
to a window at which they can be compared
with a neon lamp. A variable potentiometer
provides +2% correction. The deck can be
operated from battery or mains.

Finally, a feature that can be seen in the
Thorens photograph is a new st:'le for switch
knobs that was evident on quite a number of
stands in the exhibition. This is the large flat
‘type of knob seen in the foreground,
which measures about 50 x 30 x 6 mm and
looks like a bar of chocolate. The three seen
here are slide-type controls for speed change,
on /off and pickup raising and lowering.

In contrast to the entirely free suspension
of the Thorens was that of Braun in their
new PS 600 record player, which they cau-
tiously state to be their first automatic
player. This one lifts and lowers the pickup
automatically, but it can also be adapted to
change records. Its vibration-absorption is
similarly effective, but to avoid the possibil-
ity of an oscillation being set up in the
freely-floating system they have equipped it
with critical hydraulic damping. Like the
Thorens, too, this player has electronic con-
trol and electrical speed change.

Braun also introduced at the show a new
type of loudspeaker cone which they call a
‘Kalottenmembran’. Used as the middle-fre-
quency unit in their 4-unit L 710 enclosure
(two bass, one middle and one high-note) the
new material permits a ‘flatter’ cone angle
and thus provides a better ‘spread’ of sound
in the upper frequencies.

Electronic TV tuning

Monochrome television was to be seen on
every set-maker’s stand, but colour was
claiming the attention of both exhibitor and
visitor. From the British observer’s point of
view the most interesting feature, both in
colour and monochrome, was capacitance-
diode tuning used by all but one manufac-
turer (Korting).

One of the great simplifications of the

Grundig all-band television tuner, with
electronic tuning and band-switching, compared
with a standard matchbox. It has no moving
parts.

diode tuning technique is that once the
drcuits are set up and aligned, tuning of
any number of stages can be effected by the
adjustment of a single potentiometer.
Press-button tuning is reduced practically to
the need to switch a single low-voltage low-
current d.c. line, each button being associat-
ed with its own potentiometer. As a result,
remote control by a multi-way cable is simp-
ly an extension of the press-button unit on
the set, and no motors are required.

Several manufacturers offered remote
control, some by cable-less ultrasonic devices.
Saba was actually demonstrating an ultra-
sonic remote control that changed programme
and controlled colour saturation and
volume. It was interesting to observe that
all manufacturers included saturation
adjustment on ther remote-control units,
and some included contrast was well.
These facilities of course require motors.

A simplified diagram of the Blaupunkt
v.h.f. electronic tuner, shown in the accom-
panying drawing, which is representative of
general practice in Germany. In addition to
diode tuning it also incorporates diode band
switching, and both tuning and band switch-
ing include the u.h.f. tuner, which is omit-
ted from our simplified diagram.

Three circuits are tuned by BAl142
diodes, as shown by the diode /capacitor sym-
bols used in Germany to present a varicap
diode. Band switching is effected by three
BA136 diodes and an AA142 diode. On the
right is shown the assembly of programme
selector switches and potentiometers, of
which there are usually six or seven, with a
single lead between it and the tuner. Another
lead would be necessary for band switching,
of course, and that is controlled by an

WwWWwWWw.americanradiohistorv.com

Tuning buttons

J” z["\/f;lrzz

i~

A

b

To stabilized power supply

angular adjustment of the slider poten-
tometer shaft. Power supply for tuning is
always derived from an integrated-circuit
voltage-stabilizing circuit. Slide-type controls
seem to have taken over from rotary knobs in
most kinds of domestic equipment.

Prices in Germany for colour receivers
range generally around DM.2,300 for a 25
inch 1able model, DM.2,000 for 22 inch and
DM.1,700 for 19 inch. For monochrome 23
inch is the norm, and a table model would
sell at about DM.550 upwards.

A number of exhibitors had two loud-
speakers in their 25-inch table colour TV
receivers and some had tone controls, but a
rather unexpected innovation from the
country that originated the PAL system was
the provision on two or three makes of
colour tone controls. These take the form of
slider potentiometers calibrated with red or
yellow at one end and blue the other, and
they attenuate the blue gun emission (for a
‘warmer’ colour) or vice versa.

Prices of colour sets were all fixed by
registration with the Kartelamt, but mo-
nochrome prices were all ‘recommended’, as
they are here. Either way there is an added
‘value tax’, equivalent there to our pur-
chase tax except in severity. It is always
included in the quoted price and it amounts
to 11% of the retail value of the goods. It is
added at all stages along the distribution line
and is stll 11% even if the price is cut,
because the final seller charges the full tax
but deducts from it what has already been
paid at other stages down the line. It sounds
as though administration might be expensive.

The special Funkausstellung stamp.
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ews of the Month

Register of engineers

The creation and administration of a
composite register of ‘“the engineering
community’’ is foreshadowed by an
announcement from the Council of
Engineering Institutions. At a meeting of the
Board on September 4th it was unanimously
resolved that “the Council of Engineering
Institutions will, in collaboration with other
interested partues and subject to the
agreement of the Privy Council, initiate the
formation of an organization to create and
administer a composite register covering the
principal sections of the engineering
community, currently chartered engineers,
technician engineers, and engineering
technicians”.

A working party, consisting of one repre-
sentative from each of the fourteen Institu-
tions within C.E.l.; which include the I.LE.E.
and L.LE.R.E., under the chairmanship of Sir
Arnold Lindley, has been set up to
implement the resolution. The first duty of
this working party will be to prepare a
submission to the Privy Council to get
agreement to such modifications to the
CE.I Charter and By-Laws as may be
necessary and then to determine which other
interested parties should be invited to
collaborate.

Aesthetics and electronics

The Marconi-Elliott Microelectronics factory
at Witham, Essex, has won for the London
architects Anthony B. Davies and Associates
the gold medal award for industrial
architecture made triennially by the
Incorporated Association of\Architects and
Surveyors.

The sampling technique used in pulse code
modulation, which was invented by Alec Reeves,
of Standard Telecommunications Laboratories,
Harlow, is symbolized on one of the four stamps
issued to mark the establishment of the new Post
Office Corporation.

Colour TV show

The colour television show organized by the
B.B.C, LL.T.A. and B.R.E.M.A. started its tour
in Leicester on October 14th. The venues
and dates for the exhibitions until the end of
the year are: Stockport, Town Hall, Oct.
27-Nov. 1; London, Euston Station
forecourt, Nov. 8-29; Birmingham, Mecca
Ballroom, Dec. 5-10; Glasgow, McLellan
Galleries, Dec. 16-20.

Incidentally, according to B.R.EMA,
deliveries of colour receivers for August
were 1,000 higher than for the same month
of 1968 but the total of 60,000 for the first
eight months of the year was 18,000 lower.

Technical design

competition

Designers and technicians under the age of
35, who are still undergoing professional
training or who have not worked profession-
ally for more than two years, can take
part in the competition for the Braun prize
for technical design.

This competition which is to be held in
1970, is the second of its type. The first was
held in 1968 when Germany and Japan won
the major awards. The winning individuals
or teams can receive up to DM 25,000
(=£2,500). To give some idea of the range of
designs eligible, in 1968 122 projects were
filed—from a cooking plate 0 a trans-
portation system.

The compettion is sponsored by Braun
Aktuiengesellschaft, 6242 Kronberg /Ts., Post-
fach 115 116, Germany, in co-operation with
“Gestaltkreis” of the Federal Association of
German Industries.

Airfield control radar

An X-band airfield control radar, called the
ACR430, intended to meet the needs of small
airfields has been introduced by Plessey
Radar. The new equipment, which replaces
the earlier ACR424 has a dual role in that
it continuously radiates one beam for general
purposes.

A single aerial reflector system fed by twin
horns and dual transmitter /receivers pro-
vides the two-beam coverage. One horn illu-
minates the reflector to give a cosecant
squared pattern for surveillance. The other
horn partially illuminates the reflector pro-
ducing a pencil beam with the accuracy
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required for surveillance radar approaches.
Circular polarization is used to reduce the
effects of precipitation clutter.

The output from a particular horn-trans-
mitter /receiver combination can be switched
to either or both displays which, together
with the master control unit, can be up to
1,000 metres away from the aerial without
the need for line amplification equipment.
Two 300mm (12 inch) diameter displays
provide selection of four range scales from 4
to 32 nautical miles.

European multi-role
combat aircraft

A European company was set up, on the
signing of an agreement in Munich recently,
called Avionica Systems Engineering GmbH
which will be responsible for planning the
electronic systems for the European multi-
role combat aircraft. The company will have
its headquarters in Munich and will consist
of members drawn from the following three
companies: Elliott Automation and Advanc-
ed Military Systems Lid [U.K.], Elektronik-
Systems-Gesellschaft  [West  Germanyl,
and FIAR-CGE and Selenia Industries Elet-
troniche Associate S.p.A. (Ttaly|.

The new company will receive a contract
for the electronic systems for the new aircraft
from Panavia, which is also a consortium
consisting of: the British Aircraft Corpora-
uon, Messerschmitt-Bolkow-Blohm and Fiat
from the same three countries.

The Ferranti award

The British Computer Society has set up an
annual award for the best candidate in its
professional examinations.

The award, which is £150 donated by
Ferranu, will be made by the council of the
society on the recommendations of the chair-
man of the education board.

The first recipient of the award was
Geoffrey Hollis who is a computer systems
analyst with the Gulf Oil Company.

Solar flare early

warning installation

A system of 24-hour forecasts of the best
frequencies to use in the shortwave band has
been worked out by Swedish Telecommuni-
cations Administration. This will make use
of a telescope installed for this purpose on
the roof of a building at Farsta outside
Stockholm. The telescope will be used to
register solar flares and provide an early
warning of disturbance to radio com-
munications.

Tape player for colour

Lasers and holographic techniques have been
employed by R.C.A. to play back, through a
colour television set, full-colour pro-
grammes recorded on very cheap transparent
plastic tape. A laboratory model of the
SelectaVision tape player system was recently
unveiled in America and is expected to be on
sale to the public in the early 1970s. The cost
should be about $ 400 for the player and less
than $10 for a half-hour recorded tape. The
system is claimed to be as easy to operate as a
record player.

£
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‘““The engineer is a woman”’

In an effort to encourage women to enter the
engineering professions the Ministry of
Technology has produced a film called “The
Engineer is a Woman”. In the film five
women from mechanical, civil, electronic and
electrical engineering, explain how and why
they became engineers. The film is intended
for 13- to 18-year-olds and can be obtained
free of charge for non-theatrical use from:
The Central Film Library, Bromyard
Avenue, Acton, London W.3.

Semiconductor

expanded

The Ferranu semiconductor assembly plant
at Ormsgill, Barrow-in-Furness, is to be
doubled in size to over 50,000 sq.ft. By
about mid 1970 the plant will be capable of
«3sembling more than 20 mllion
semiconductor components per year from
material processed at the “‘parent” plant at
Gem Mill, Chadderton, Oldham.

plant

Data book demise

After being well known to engineers for over
30 years the Mullard Data Handbook, which
consisted of a large number of black loose
leaf folders, is to be discontinued. In its place
three mulu-part books are being prepared
which will list data in the same format as
before, on Mullard’s design range of
components.

Book one (blue cover) of the new series
will cover semiconductor devices and
integrated circuits and will be divided into
six parts. Book two (orange cover) will deal
with valves and tubes and will have five
parts. Book three (green cover) will be in
three parts and will provide data on
components and materials.

Users who took out new subscriptions to
the original handbook service during or after

Operational
fiers—Pt. 10

We regret the omission from this issue
of the concluding instalment of the
series of articles on operational
amplifiers by G. B. Clayton.

Ampli-

May 1968 will receive equivalent
replacements from the first set of the new
publication free of charge.

The fourteen parts will cost 12s each and
should be available between now and
January 1970, depending on the part
required. Every year each part will be
up-dated and reprinted and will be available
at the same price; 12s. Orders for the new
handbook should be sent, with remittance, to
Central Technical Services, Mullard House,
Torrington Place, London W.C.1.

Mini-computer

A physically small computer, known as the
18C, is being developed by Arcturus
Electronics Ltd, with the backing of the
National Research Development Corpora-
tion. It uses medium scale i.cs and has a
16-bit word length. Parity checks are built
in. Data can be manipulated between several
registers without returning to the main
memory. It has a mulu-register
configuration—two registers may be used as
index registers. The memory may vary in size
from 256 to 32,000 words. Production is to
begin soon and the 18C will be available in a
desk-top console on a seven-inch tall standard
rack-mounted package. Both versions will
hold up to 8,000 words of memory or
interfaces for peripheral devices. It 1s
expected that the selling price with 4,000
18-bit words of memory and a Teletype
ASR33 will be under £4,000. A system with
256 words of memory could, in quantity,
sell for under £2,000.
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Portable radio receives

weather broadcasts

Zenith Radio Corporation have produced an
a.m. /f.m. portable radio with all the usual
facilities plus a pre-tuned channel  of
162.55MHz. On this frequency there are al-
most continuous broadcasts in America giv-
ing information on local weather and water
conditions, so the radio should be popular
with all those who enjoy ‘‘messing about in
boats”. The price in the U.S.A. will be just
under $ 50.

Satellite link for Indonesia

Indonesia’s new communications satellite
ground station will link the country with the
U.S.A, Europe, Japan, Australia, Hong
Kong, Singapore and Malaysia. The station is
located in Djatiluhur, Java, approximately
100km from the capital and was built by the
defence communications division of
International Telephone and Telegraph
Corporation. It is equipped to provide a
variety of international communication
Services—telephone, telegraph, facsimile,
leased channel service, alternate voice-data
and both colour and monochrome television.

I.LE.E.-LLE.R.R.E. liaison

For some time there has been gradual
drawing together of the LE.E. and the
ILERE. and many joint meeungs and
conferences have been arranged. Now a joint
liaison committee has been set up “To
examine, and to report on, the advantages,
disadvantages and problems of possible
methods of combining the activities of the
two institutions in 2 manner which would be
in the best interests of the members of both
institutions, and to make recommendations
for the closer working together of the two
institutions.”’
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A panoramic view of the “largest semiconductor factory in Europe’’; Mullards at Southampton. With almost 400,000sq.f1. of floor space and a staff of
3,000 Mullards are endeavouring to obtain a larger share of the world’s semiconductor market. Dr. F. E. Jones, managing direcior of Mullard, has predicted
that by 1980 the market for transistors will be 16,000M units and for integrated circuits 8,000M units, requiring over 1,000 tons of stlicon a week.

Mudlard have other semiconductor plants at Stockport and Blackburn and are building another at Thornaby in Yorkshire which should start production at
the end of the year and will eventually have a floor area of 200,000sq. ft.
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Letters to the Editor

The Editor does not necessarily endorse opinions expressed by his correspondents

The B.B.C. should think again

Now I have heard everything! Twenty years
after implementing the Copenhagen Wave-
length Plan, nearly fifteen since v.h.f. broad-
casting was begun, and just at the time when
this service has reached the remotest parts of
the Kingdom, the British Broadcasting Cor-
poration is “prepared to consider” reallocating
the medium-frequencies! Why? Where is the
technical and economic sense in this?

Do the B.B.C’s engineers really think that
they can hoodwink the public at large into
believing that by transmitting Radio 1 on two
medium-frequencies to cover the country, all
the interference problems will disappear over-
night? This reallocation would end the day-
time distortion caused by interaction between
the ground-waves of adjacent transmitters
using 1214kHz, but it will certainly do noth-
ing to overcome the night-time fading and the
ear-splitting beat interference from the
Albanian station at Scutari. Neither is 908kHz
going to be satisfactory with the East German
Burg transmitter occupying this channel.

Radio 1 is supposed to be a national pro-
gramme, so surely it should take its place
alongside Radios 2, 3 and 4 on v.if where
the service coverage extends—potentially—
to 99.7% of the population. If money is not
available to establish a complete nationwide
Radio 1 v.h.f. network, then I think that the
B.B.C. should be required to give an under-
taking that all the proposed local stations
should carry it at least during the evening
periods when the medium-frequency trans-
missions are subject to fading and foreign
interference.

Again, why bother at this time to improve
Radio 4 mf. coverage when that achieved on
v.h.f. will still be better by between one and
two per cent of the population?

In proposing to reallocate and improve m.f.
reception and thereby continue the side-by-
side duplication of three programmes on two
entirely different transmission systems, the
B.B.C. is going to leave itself and we listeners
in as big a muddle as ever. V.H.F. receiver
sales will be retarded and a useful opportunity
to work out with fellow E.B.U. Members a
phased close-down of non-essential trans-
mitters lost.

If the B.B.C. is still staffed by competent
professional broadcasters and engineers, why

do they not put forward a bold, imaginative
Plan for the seventies rather than palliatives
more suited to the fifties? This, sir, 1s a sincere
plea to ask the B.B.C. to think again.
AUSTIN UDEN,

Aylesbury,

Bucks.

Logic Display Aid

During the building and testing of the Wireless
Worid Logic Display Aid, which is an ex-
tremely useful and clever device for the labora-
tory, we have found a number of errors.

The first anomaly is on page 258 of the June
issue and concerns component values in the
dian circuit. Resistors RVs 12 and RV asin the
circuit are of 5002 but were found to be too
low in value to reduce the current sufficiently
to control the output voltage to the required
level. Actual measured values in the boards
built were RVsu2 3.6k and RV71u4 1.56 0,
but 10k 2 components were used as these were
available at the time.

The multivibrator, IC6/B2 on page 311 July
issue was found to run at about 12kHz with
the capacitors of the shown value. Using
0.022 4F raised the frequency to about 24kHz
which was considered to be satisfactory.

An error is to be found on page 377 of the
August issue, Fig. 62. Pin 5 of IC2 should go
to pin 16 socket 7 and not 17 as shown.

When construction had reached board 8 it
was found that in the assembly a ZN330E was
fitted for IC4 as in the component list, but a
ZN362E was needed. The component list
states one too many ZN330Es and one too few

Socket 8
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E—re— ]
d IC 5/ZN362E
1C2/zN362E
(& ;
61 . 10 Jd 8=0; 1
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ZN362E. The ZN330E was used in position 4
on board 8. The extra gate needed was found
on board 8, IC5, the wiring of which is shown
in Fig. 1.

Fig. 64 also has an error; pin 1 and pin 12
of IC3 should go to pin 8 of IC4.

On page 419, Fig. 66, pin 8/B2 should be
relabelled pin 23/B2. The K signal comes from
P9/B8 not P5/B6 and the T signal from P5/BS,
not P9/B6.

A different arrangement for the video was
employed as shown in Fig. 2. This provides
bright-up pulses only when clock pulses and
video are present, completely eliminating any

Bright up
polarity

Clock pulses

—_——
video
_._M S ampiitier
L T2
2

Video signal

Fig. 2

fly back signals. The second gate was used as
an inverter so providing positive or negative
bright-up as this may be required for future
use in the instrument built. Also a more
sophisticated video amplifier was used, as a
circuit board was salvaged from a project
abandoned some time ago.

H. J. BACON,

Barking Regional College of Technology.

The author replies:

I am much indebted to Mr. Bacon for taking
the trouble to note the errors in the article.
This will make life easier for other con-
structors. His idea of providing a switch to
select either positive or negative going bright-
up pulses is a good one. Yet another way of
obtaining satisfactory video blanking will be
described in part 8 of the series of articles as
the original blanking circuit did not perform
very well with some oscilloscopes.

I would be very pleased to hear from others
who have used the display aid for teaching
as it would be useful to have an assessment of
the instrument’s value as a teaching aid and
to hear of the students’ reaction to it.

BRIAN CRANK.

F.M. receiver bandwidth

It is disappointing to find Mr. L. Ibbotson
stating, in his otherwise informative contribu-
tion, that something like 180kHz i.f. band-
width will provide 15kHz audio bandwidth
when a maximum frequency deviation of
75kHz is employed (W.W. June 1969, “Test
Your Knowledge”, Q.9).

The i.f. bandwidth (for a single sinewave
tone) is determined by the Bessel expansion of
the equation for the modulated wave:

e=E sin(wd — m cosw,t) i.e.
e=E[ ¥, (m)sinwy
—F, (m)cos (w.+ @)
—_72 (m) cos (wci‘ Zw,,,)l
+
. .. ete. to infinity.
F, () is the Bessel coefficient of the first kind,
order n and argument m
deviation frequency

oD ST
G ot S modulating frequency
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the standard convention is that the signi-
ficant sidebands are all whose amplitude is
greater than 1%.

In the case quoted, the mod. index = 75/15
=5, and reference to a table of Bessel Func-
tions will show that J, (5)is the last order of
argument 5 which is greater than 1% (itis
1.841%, whereas ¥, (5) is 0.552%). Hence
there are 8 pairs of significant sidebands.

The bandwidth=2 X n X mod. freq.,
where 7 is the number of pairs of sidebands.
With 8 pairs,

bandwidth =2 X 8 X 15kHz = 240kHz.

From above it will be seen that if the i.f.
bandwidth is only 180kHz, then mod. freq.=

180 yHz = 11.25kHz.
2x8

A listening comparison will quickly demon-
strate the validity of the foregoing, the ‘rule
of thumb’ sets really are disappointing. One

«iuch may be the ‘F.M. Tuner Using Inte-
grated Circuits’ described in the same issue.
If its bandwidth (3dB down)is in fact 160kHz,
then it will have an audio bandwidth of only
10kHz.

L. E. WAUGH,
New Malden,
Surrey.

The author replies:

I agree with the result quoted by Mr. Waugh
that if we wish to include all side frequencies
with an. amplitude greater than 1% of the
unmodulated-carrier amplitude, then for a
modulating frequency of 15kHz and a maxi-
mum deviation of 75kHz an i.f. bandwidth of
240kHz is required. I do not agree, however,
that this is the standard convention. Some
authorities, it is true, claim that all side
frequencies with amplitudes greater than 2%
of the unmodulated-carrier amplitude should
be included—this would require the inclusion
of 7 pairs of side frequencies and hence a band-
width of 210kHz.

I do not agree that restricting the i.f. band-
width to. 180kHz will restrict the received
audio bandwidth to 11.25kHz; f.m. does not
work that way. If an audio signal with com-
ponents up to 1 SkHz is radiated, then the same
range of audio signal components will be
received—together with an amount of non-
lineat distortion products determined by the
degree by which we restrict the i.f. bandwidth.
L. IBBOTSON.

Listener fatigue and ultrasonics

In an article in the April, 1969, issue Mr.
Linsley Hood suggested that “listener fatigue”
may be due to the ability of many transistor
amplifiers to give large power outputs at super-
sonic (ultrasonic) frequencies which cause
a,response in modern high-quality speaker
systems.

I have been carrying out experiments de-
liberately feeding ‘‘white noise” through a
high-pass filter to Mr. Linsley Hood’s class A
amplifier which was coupled to a commercial
three-speaker high-quality reproducing sys-
tem. This arrangement was found to be
capable of producing a vague feeling of dis-
comfort over a period of some hours whether

or not normal programme material was being
handled.

Further experiments with specific ultra-
sonic frequencies indicated that, with my
apparatus, the discomfort was noticeable only
at fairly high power levels (3W or more), and
at frequencies just out of audible range (20-
25kHz).

Other evidence on this subject has been
obtained from users of high-powered ultra-
sonic cleaning equipment, who report vague
feelings of discomfort and a desire to move
away when working in the vicinity of such
apparatus.

Bearing in mind that, although normal
programme material may not contain appre-
ciable signals at ultrasonic frequencies, such
unwanted signals can arise in equipment;
there seems to be a strong argument for always
using a steep-cut low-pass filter circuit with
high-quality amplifiers.

The extra realism or *‘presence” sometimes
claimed for apparatus having a response far
beyond the sonic spectrum may in fact be a
very mixed blessing.

NORMAN W. VALE,
Mickleover,
Derby.

Second-order active
filter

I would like to correct various errors
which crept into my note ‘A Simple Second-
Order Active Filter’ (Wireless World, April
1969, p. 185).

The formula quoted was derived using a
high gain infinite input impedance amplifier;
it should have been

€o -1

ei I+ ast 4 (s7)?
where 7 = RC and the 3dB frequency is
given by

e

We =

The degree of peaking is governed by choice
of a, with critical damping (no peaking) for
a = 2. However, critical readers will have
noticed that my values for

3

\

for the practical responses given, do not
agree with the theoretical transfer function.
This is due to the finite input impedance of
the transistor pair. This does not detract
from the utility of the circuit however.
Better agreement would be obtained by
reducing both R and R, (33k) and
increasing C.

JoHN FIRTH,
Ottawa,
Canada,

Operational amplifiers

Your August, 1969, issue includes Part 7 of
the series of articles on operational amplifiers
by G. B. Clayton which contains two points
on which I would like to comment. The first
concerns the circuit diagram under the head-
ing ‘Monostable Multivibrator (1)".-If this
diagram is correct the circuit cannot work
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in the manner described by the author, for a
negative pulse cannot be applied to terminal 4
from the input point labelled ‘trigger’. If,
on the other hand, diode D, is shown the
wrong way round, the waveform labelled e4
will have a positive level, in the stable state,
whose value depends partially on the value of
the unlabelled resistor adjacent to D, on the
figure.

The other point worth a comment concerns
the section ‘Regenerative Comparator’. The
author’s illustration of a rectangular hysteresis
loop illustrates a common situation in which
the loop gain is high for all values of output
p.d. e, except those very close to the saturation
values. But this is a particular case. Regenera-
tive circuits such as these reach their threshold
levels when the loop amplification reaches
unity, and for small values of the feedback
ratio # the switching points can occur at
values of e, that are considerably less than the
saturation values. There is a further comment
worth making in relation to this situation. If
integrated circuit operational amplifiers are
used as regenerative comparators with small
hysteresis, as required in many applications,
it will be found that the elimination of high
frequency parasitic oscillations becomes a
very difficult problem indeed. It may become
necessary then to use two stages. The first
stage is a non-regenerative comparator with
the required degree of amplification obtained
by negative feedback and the second stage is
a regenerative comparator with ample hystere-
sis and well-defined threshold levels.

H. SUTCLIFFE,
Professor of Electronic Engineering,
University of Salford.

The author replies:

I would like to thank Professor Sutcliffe for
his comments. The circuit diagram under
‘Monostable Multivibrator (1)’ is in error, the
diode D, has been shown the wrong way round.
The positive level of the waveform e 4 shown
in the text as s Vg .. will, as Professor
Sutdliffe points out, be partially dependent on
the value of the unlabelled resistor, the effect
is small however if as I had assumed (but
neglected to state) the value of R, is con-
siderably less than the value of the unmarked
resistor.

Regarding his second comment, the use of
low s and hence small hysteresis is, I would
think, likely to give rise to parasitics at switch-
ing 1n any form of regenerative comparator,
whether using i.c. op. amps or not. I would
therefore consider the case discussed in the
text as being the usable form of a regenerative
comparator circuit although it is strictly a
particular case. Professor Sutcliffe’s comment
will make readers aware of the difficulties of
using small hysteresis with regeherative
comparators.

G.B. CLAYTON.

More ‘““‘Letters’’ are on
p.535
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Personalities

This year’s I.LE.E. Faraday Lecturer
is J. H. H. Merriman, CR,
OBE., MSc, Alnst.P, FIEE, a
director of the new Post Office
board. Mr. Merriman, who is 54,
and a physics graduate of the
University of lL.ondon, joined the
Post Office Research Station, Dollis
Hill, in 1936. Six years ago he
became assistant engineer-in-chief of
the Post Ofhce, and in 1965 deputy
engineer-in-chief. Two years later he
was appointed to the new post of

director of engineering and in
August 1967 he became senior
director: development. He was
recently appointed member for

technology of the board of the new
Post Office Corporation. Last
December Mr. Merriman accepted
the invitation to become visiting
professor in the department of
electronic science and telecommuni-
cations at the University of
Strathclyde, Glasgow.

John A. Saxton, D.Sc, Ph.D,, the
new chairman of the Electronics
Division of the LLE.E., is director of
the Radio & Space Research Station
at Ditton Park, Slough, Bucks. Dr.
Saxton, who is 55, was, until his
appointment to the Research Station
in 1965, director of the U.K. Scien-
tific Mission in Washingion, D.C,,
and scientific attaché at the British
Embassy there. He was for a time on
the staff of the college before joining
the Radio Division of the National
Physical Laboratory, and in March
last year he accepted a visiting pro-
fessorship in physics at University
College, London.

Donald G. Fink, general manager
of the Institute of Electrical and
Electronics Engineers, New York,
has received the Outsianding
Civilian Service Award of the United
States Army Electronics Command
“For his outstanding and dedicated
service since 1963 as a member,
vice-chairman, and chairman of the
United States Army Electronics
Command Electronics Advisory
Group, Fort Monmouth, New
Jersey, which has materially assisted
in the advancement of the systems
concept in tactical communications
and resulted in great benefits to the
Electronics Command and the
Army”.

Sir Raymond Brown, OB.E,
Compl.ERRE, has relinquished
his appointment as Head of Defence
Sales of Her Majesty’s Government,
which he had held for over three
years, and has rejoined Racal Elec-
tronics Lid as president. Sir Ray-
mond, who, untl his Government
appointment, was chairman and
managing director of the company
of which he was co-founder,
was knighted in this year’s Birthday
Honours. E. T. Harrison continues
as chairman of the board and
chief executive.

Bryan L. H. Wilson, MA,
A.M.Inst.I’,, has become chief scien-
tist at the Alfen Clark Research
Centre of The Plessey Company, at
Caswell, Northants, which he joined
in 1953 and where he has been
leader responsible for solid-state
research since 1963. He is a gradu-
ate of Jesus College, Cambridge,
where he took the natural sciences
tripos. Much of Mr. Wilson’s early
work was concerned with the de-
velopment of silicon integrated cir-
cuits. Subsequently, his activities
have included the development of
photocells and thermoelectric
materiais.

C. R. Knowles, M.A,, is appointed
chief engineer, and S§. Woodcock,
B.Sc., products manager responsible
for selling and marketing in the
components group of Ferranti’s
Electronic Display Department. The
components group manufactures
cathode-ray tubes (and associated
coils), valves and photon devices.
Mr. Knowles, who is 32, graduated
in nawral sciences from Jesus
College, Cambridge. He joined
Ferrani Lid in 1961 as a
development engineer in the
cathode-ray tube laboratory. He
became chief development engineer
for valves in 1967 and was made
assistant works manager in October
of that year. Mr. Woodcock, after
military service in the Far East,
grdduated from Leeds University in
1950 and joined Ferranti in 1951 as
a member of the physical laboratory.
He worked initially on the
development of the aluminizing
process for TV picture tubes and
on phosphor screens, but later
switched to work on industrial and
radar tubes. Since 196§ he has been
chief engineer, c.r.t. development.

Arthur I. Llewelyn, O.B.E., B.Sc,,
has been appointed director of the
Ministry of Technology’s Computer
Aided Design Centre, Cambridge,
which began operating earlier this
year, and aims to develop the
application of c.a.d. techniques in
industry in co-operation with Cam-
bridge University. Mr. Llewelyn,
after studying at the University
of Wales Engineering Depariment,
Cardiff, joined Bawdsey Research
Siation at the outbreak of war
where he was concerned with the
early developments of radar, and
later was responsible for early
airborne pre-control andnavigational-
computing systems. In 1960 he
took up an appointment with NATO
as scientific adviser 1o the Allied
Air Forces Central Europe. Mr.
Llewelyn returned to the UK.
in 1965 and joined the Ministry
of Technology and has latterly
been head of the Computer Advisory
Service.

This year’s recipient of the David
Sarnoff Gold Medal of the American
Society of Motion Picture and
Television Engineers is Peter C.
Goldmark, B.S, Ph.D., president
and director of research of C.B.S.
I.aboratories, Stamford. He started
his professional career with Pye
Radio in Cambridge, where in 1935
he was in charge of television
engineering. Dr. Goldmark, who
was born in Budapest, Hungary,
received his dociorate in physics
from the University of Vienna, and
afier service with Pye went to the
United States and joined the
Columbia Broadcasting System as
chief engincer in 1936. In addition
to his position in C.B.S. which he
has held since 1954 Dr. Goldmark is
a visiting professor in medical
electronics in the Department of
Radiology at the University of
Pennsylvania Medical School.

W. Roy Thomas, FILEE.,, aged
51, is appointed group technical
executive of Plessey Electronics
Group where he will be responsible
for co-ordination of all research and
development work for the research
centres, at West Leigh and Roke
Manor. ‘Mr. Thomas had been with
Elliott-Automation since 1952
where latterly he was group chief
scientist, a director of Elliott Space
& Weapon Automation l.td and E A
Radar Systems I.td and chairman of
Elliott Electronic Tubes 1.1d. From
1939 to 1952 he was with the Royal
Aircraft Establishment, Farn-
borough, where he was concerned
with work which culminated in the
design of the TRIDAC three dimen-
sional missile-aircraft simulator. At
Ellious he was responsible for the
development of FACE, the field
artillery control system using the
920B computer. Latterly Mr.
Thomas co-ordinated the activities
of the six research laboratories of
Elliott Automation concerned with
advanced techniques in computers,
avionics, radar, optoelectronics
microcircuits and space. Mr. Thomas
is chairman of the joint
E.EA./SBA.C. avionics research
committee for guided weapons,
space and electronics. He is also the
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U.K. representative on the
organizing executive committee of
EUROSAT.

Frank H. Taylor, F.1.LE.E., has been
appointed a  senior  principal
research engineer at Standard
Telecommunication  Laboratories,
Harlow, Essex, which he joins from
S.T.C’s Radio Producis Group,
New Southgate. Mr. Taylor had
been technical manager and systems
manager for the group’s aviation
and communications business.

P. J. Allin, B.Sc, AM.1EE, aged
28, has joined Intercontinental
Systems Inc. (UK) Lid, of Woking, as
terminal systems engineer. Mr. Allin
obtained his degree in electrontic
engineering at the City University
formerly Northampton College)
after which he spent six years at the
Central Electricity Research Labor-
atories in Leatherhead. Since 1966
he has been with Cable and Wireless
as an electronics designer.

R. O. K. Turvey, B.Sc.(Eng.),
M.E.E. has been appointed general
manager of Cole Electronics’ manu-
facturing division (formerly known
as C. A, Cook L.id.) at Wickford,
Essex. Mr. Turvey held previous
appointments as chief engineer of
the Transmission Division of
A.E.l. Woolwich and as manager of
the Terminal Equipment De-
partment of Submarine Cables Ltd.

C. P. Crompton, M.LLER.E,, who
joined Orbit Controls Lid, of Chel-
tenham, as a senior project engineer
on its formation 18 months ago, has
been appointed chief engineer. Mr.
Crompton, who is 41, previously
held senior engineering posts with
Advance Controls Lid., Racal Com-
munications Li1d.,, and the Sperry
Gyroscope Co.

The appointment of Elvin F. Col-
lins as electronics production
manager is announced by Solartron
Electronic  Group, Farnborough.
He succeeds Dennis Burton,
recently appointed director of pro-
duction. Mr. Collins, aged 38, has
been with Solartron for eleven
years, latterly as product manager
for digital instruments. Prior 10
joining Solartron he worked as a test
gear engineer with the Ministry of
Supply.

G. W. Mackenzie, MI.E.RE. has
been appointed by the B.B,C. Head
of Enginering, Northern Ireland. He
joined the Corporation in 1941 at
the Edinburgh studio centre. In
1954 he became a lecturer in the
Engineering Training Department
where, since 1963, he has been head
of the technical operations section.

T. Aspin has been appointed techni-
cal manager of the Industrial Elec-
tronics Division of Mullard 1.td and
becomes a director of Associ:
Semiconductor Manufacturers Lid
and of the Mullard Radio Valve
Company -L.id. Mr. Aspin joined
Mullard in 1946 and since 1966 has
been general product manager of
the company’s Consumer Electron-
ics Division.
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CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .040" (1mm) up to 3/16°°
For 240, 220, 110, 50 or 24 volts.

1
_ N BN U 0 BN 0N 0D 0D S 0N G b G 0D G B G G S

G 18 watts. Fitted 3/32" bit for miniature
work on production lines. Interchangeable
spare bits, 1/8”, 3/16" and 1/4” available.
For 240, 220 or 110 volits. 32/6.

E20 watts. Fitted with 1/4° bit.
Interchangeable spare bits 3/32°°, 1/8",

3/16°° avaitable. For 240, 220, 110
volts. From 35/-

from

32'6

Complete precision
soldering kit

This kit—in a rgid plastic
tool-box contains

B Model CN 15 watts

miniature eoam. fitted
vs 7 bit. Interchangeable

spare bits. 4. &”
Reel of resin-cored

for your
miniature
soldering
iron.

\
b
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PRECISION MINIATURE SOLDERING IRONS

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8.
Telex: 45296. Giro No. 2581000.

Please send me the Antex colour

,/ soider
\ - i B Felt cleaning pad
L " ® Stand for soidering iran
PLUS 36-page booklet on From Electrical and Radio
How-to-Solder”—a mine Shops or
of information for amateur send cash 4 9,6

catalogue

and professional 10 Antex.

e

ES25 watts. Fitted with 1/8°° bit.
Interchangeable bits 3/32, 3/16°° and 1/4"
available. Ideal for high speed production
lines. For 240, 220, 110, 24 or 12 voits.
From 35/-

e

F 40 watts. Fitted 5/16° bit.

Interchangeable bits 1/4°°, 3/16°°, 1/8", 3/32"°
available. Very high temperature iron. For
240, 220, 110, 24 or 20 volts. From 42/6
Spare bits and elements for all modeis

and voltages immediately available from stock.

) - - -

[_—__] Please send me the following irons
Quantity bodel Bit Size Volts Price

Model CN 240/2

15 watts - 240 volts

Fitted with nickel plated bit (3/32"') and in
handy transparent pack. From Electrical 31 '_
and Radio Shops or send cash to Antex.
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STARPHONE
bySTC

The World's Smallest
UHF Radiotelephone '~

The Starphone i1s unique.
It’s the first radiotelephone designed to go
in the pocket without external wires or rods.
Operating on UHF, STC Starphone has
an astonishing penetration of buildings
and steel structures, and can give you
instant two-way communication with your
staff over a wide area.

Write for details to
STC Mobile Radiotelephones Limited,
New Southgate, London N.[ 1. England.
Telephone: 01-368 1200.
Telex: 261912. |

N\
-

N

. Lo
Starphone—actual size V4 O

An associate of // ' ¢ ‘ﬁ“ | STc
ITT i

4
/ TR Mobile Radiotelephones

A———___——---__
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Active Filters

4. Basic theory: Active circuits

by F. E. J. Girling* and E. F. Good*

“he essence of active-filter design is
‘ealisation of 2nd-order response with
2 factor > } without using both capacit-
ance and inductance. Three simple
“eedback loops are analysed: (1) two
ags and negative gain, (2) a lag-lead
-wetwork with positive gain, (3) a
->alanced parallel-T network and
-1egative gain; and the basic relation-
thips between available gain and maxi-
num Q are derived. An abstract
tliscussion of senmsitivity to variations
-n amplifier gain and in passive com-
sonent values is also attempted.

st-Order networks

/e have seen in Part 2 that the two 1st-
srder transfer functions 1/(1 + p7) and
T/(1 + pT), can be realised with CR
ctworks; and it follows that any transfer
nction that can be reduced to a product of
st-order factors can in principle be realised
5y a CR network (though buffer amplifiers
nay be very helpful in a practical situation).

-There is no active-filter problem.

~nd-Order networks

for a 2nd-order transfer function, for
xample

1/( 1 épr psz);

~he condition of ¢ = } marks a dividing line:
vhen ¢ < 4 passive CR realisation is
»ossible, but when ¢ > 4, not. (The
ondition ¢ < $ is, of course, covered by the
»aragraph above, since then the transfer
unction may be resolved into two real
-(st-order factors.) The limitation can be
emoved, however, by the use of gain and
‘eedback.

For the basic system with 1009, feedback
shown in Fig. 1(a)

Vout pb 0
Vin 1 i

If, therefore, as in Fig. 1(b),
p® + AF(p) + AF\(p)/FAp),

where F,(p) and F,(p) arc the numerator
ind denominator respectively of F(p),

Vou (L AFAp)
Vin Fy(p) — (FA)Fi(p)

¥

The aperiodic gain constant is written
(4 A) so that A may be a positive quantity
whether the amplifier gain is positive or
negative. In general this simplifies the
labelling of diagrams and discussion of
changes in the magnitude of 4. In addition
in the following analysis, to emphasise the
difference and to avoid confusion when
making comparisons, A4 is used when the
gain factor is negative and K when it is
positive. Three circuit configurztions will be
analysed:

I. A two-lag network and negative gain,

2. A lag-lead (1st-order band-pass) network
and positive gain,

°Royal Radar Establishment

Vint Vout

VOU(

(b)
Fa(p)
(Vin+Vour) (£ A) AT Vout s
Vout _ (£A)Fy(p)
Vin Fz(p)—(:A) F1(p)

Fig. 1(a). Schematic of active feedback
system; (b) the same in which p is
arbitrarily divided into a
Jfrequency-dependent factor and an
aperiodic factor.

1+i pT0+p2T02 [ -y
90

B
-——
Fig. 2. A basic method of increasing Q
Sactor.
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3. A balanced parallel-T network and
negative gain.

Two lags and negative gain

The transfer function of a two-lag network
may conveniently be written as shown in
Fig. 2, so that ¢, and T, are the initial
values of ¢ and T for the system; i.e., the
values before feedback is applied. By setting
£ = 1 the system becomes of the same form
as Fig. 1, and by substituting in equn. (2)

- 1
Fi(p) = 1, F(p) = | ‘-IPTO + p*To%,
the loop-closed transfer function is obtained
as

Your 4
Vin

1
1 :]pTo + p’Ty + A

"
Fi

1
pT,
go(4 +1) A+ 1
Comparison with the standard form for a

2nd-order denominator, 1 + pT/g + p2T?,
then gives

T = To/(4 + )} 4)
and
g = qo(A4 + 1) (&)

Thus, remembering that the nominal cut-off
or undamped resonant frequency w, = 1/T,
we find that the application of feedback
multiplies both @, and ¢ by (4 + 1)i. The
effect is shown in Fig. 3, although these
curves are drawn for the situation where A
is constant and the varying parameter is the
feedback fraction f. By substituting 1/pT
for pT, or otherwise, the corresponding
results for a loop containing two leads are
found to be that ¢ is multiplied and w,
is divided by (A4 + 1)°.

Generally the dependence of cut-off
frequency on amplifier gain is undesirable in
a practical circuit. But there are ways of
reducing it to a second-order effect, for
example by combining the amplifier and one
of the lags into a feedback integrator; and
the relation between ¢ and loop gain,
equn. (5), still applies.

When

A > 1,q = g,A' approx., )

from which the sensitivity of ¢ to small

changes in zero-frequency gain, A4, is
obtained as
Ag 1 AA
cl . ] ©))
q 2 A

This is a satisfactory result to the extent that
there is no magnification of errors, and one
would expect that in a practical circuit A4
would be stabilized by using an amplifier of
much higher gain, say A, reduced to the
required gain 4 by negative feedback—

A A
1+ Agf’

®
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T o]
Ap=0 \\ I l l | } l l
‘ -1 \ . .
N |
\ |
1 ‘ \\ |
I | \\\‘. - . 10
1 {
3 = q=1 |
s [ Ap= Ny | |
& \Y i
$ N\ A I i
£ ! N
x i 1{ Q=2 \ 1 I\-h——‘——20
\ K
l 7
S AB=15 I p l \ ]\1\
a |
l | 1 ’
o1 1 l 160

Normallzed frequency

Fig. 3. Showing the effect of negative gain and feedback on a two-lag network. A is constant,

varies.
Black’s formula, which may be rearranged to

1 1

il B. ©)
Thence, by differentiation, if # is constant
Ol i d (10)
A A, Ay
which is the well-known result for a
negative-feedback system, viz. relative

changes in closed-loop gain are proportional
to relative changes in open-loop gain
multiplied by the ratio closed-loop gain to
open-loop gain (i.e., the ratio of required
gain to available gain). Thus, in principle,
by making A,/ A4 large enough the
dependence of A on A4, can be reduced as
much as may be desired. It is to be expected,
however, that in practice when A4,/4 —

o2

(Not to scale)

Fig. 4. Nyquist plot for feedback loop with
two lags and negative gain.

it will be found that A is affected by changes
in /4, and that equn. (7) becomes effectively
Ag 1 A8
q 2 B
This result also is satisfactory, as it again
shows that the circuit does not exaggerate
changes in component values.

Because for a passive CR network
¢o * }, and often because of practical
constraints is considerably <}, equn. (5)
shows that even for a moderate value of ¢
(say ¢ = $) a quite high minimum value of
A is needed. Consequently in a ‘“‘design-
able” circuit, where a higher intrinsic gain
will be used than the minimum needed, the
gain used may be of the order 1,000 or more.
This may seem a high price to pay. Never-
theless the two-lag loop (if the high-pass
equivalent is included) is the basis of all the
preferred methods of realising active filters
—because of the low sensitivity to errors in
component values. This low sensitivity
derives from the fact that if A4 is a real
number; i.e., shows no appreciable phase
shift over the band of frequencies for
which the magnitude of the loop gain is
>1, the system is essentially stable no
matter what variations there may be in gain
or in component values. This is made clear
by the Nyquist plot for the ideal loop.
Each lag contributes a maximum phase shift
of 9o°, and together they give a cardioid-

an

Fig. 5. Block dia-
grams for synthesis

of feedback loops
containing two lags,
or their analogue

1 1

(two leads, or two
“tuned circuits’’)

1+ pl2gT) 1+ pl2qT)

—ag®-1) »_.T__.

(b)
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shaped curve as shown in Fig. 4. The curve
does not cross the horizontal axis, the
limiting phase shift being 180° and so can
never encircle the point 1, jo.

The results of this analysis of the two-lag
loop are summarized in the block diagrams
of Fig. 5, which can be useful as the starting
point for some practical designs, particularly
of bandpass filters using the low-pass to
bandpass transformation rules.

Equns. (4) and (s) give the initial value T,
that must be chosen to give a closed-loop
value T as

T, = qT/q0, (12)

and the value of gain, A, required to raise
go 10 ¢ as

A = (q/q)* — 1. (13)

These results are incorporated in Fig. 5(a).
When the passive network can be
represented as two equal isolated lags,
Fig. s5(b), ¢, = §, and ¢/g, — 2¢q. Con-
sequently 7, = 2¢qT, and A = 4¢* —
Where there are two unequal lags, they may
be multiplied together and treated as
case (a). Since g, will be <4}, A will be
greater than for case (b).

The discussion of two simple lags and
gain may appear to be an out-of-date
approach when 1t 1s already known that
many practical circuits are going to be built
around high-gain operational amplifiers used
as integrators. But loop gain is of such
fundamental importance to the design of an
active filter, that it is always necessary at
least to know that enough has been provided
10 satisfy a given specification. A high-gain
integrator is easily shown to be equivalent
to a lag and gain, and the results of this sec-
tion will be found to provide a unified basis
for the analysis of a wide range of problems.

A lag-lead network, or network with '
“tuned-circuit” response

The transfer function for tuned-circuit
response, with centre frequency o, = 1/7,
Q factor ¢,, and normalized to unity gain at
the centre frequency is

|
- pT
‘lop

1
1 + = pT + p?T?
Ul

Except that the gain at the centre frequency
15 always less than unity, the transfer
function of a passive CR lag-lead network is
of the same form and may be represented as
in Fig. 6, 2 < 1. (See Part 3,equn. (23) and
Table 1.)

Substitution in equn. (2) gives for the
transfer function with the feedback loop
closed:

kK T
Vout 9o F
Vin 1 kK
| + = pT + p?*T?* — — pT
(Iop o 9o #
kK T
— P
o 9o
| kK (14)
1 pT + p*T?
9o
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This shows that the feedback leaves the
centre or resonant frequency unaltered
(which was to be expected from considera-
tion of symmetry), and increases the Q
factor [if o < kK < 1}, since now

q = qo/(1 — kK). (15)

Clearly as kK — 1 the increase in ¢ becomes
very great, and when kK > 1 the Q factor
becomes negative and the circuit will
oscillate. The system is, in fact, equivalent
to the familiar application of ‘“‘reaction” to a
tuned circuit in a simple radio receiver. As a
method of increasing Q factor, and gain at
the centre frequency, the system is very
effective, but likely to be tricky unless means
can be found to stabilize the performance.

The sensitivity to small rclative changes in
loop gain is easily derived from equn. (15)
by differentiation and substitution as

¢ _ ELKG ). 06
q kK lqo

When ¢ » g, relative changes in loop gain
are exaggerated by the factor ¢/g, approxi-
mately, and this is a useful warning if ¢, and
k may be taken as constant and K is the
factor most susceptible to uncontrolled
changes.

The same conclusion can be deduced from
the Nyquist plot, which, as shown in Fig. 7,
is a circle passing through the origin, the
diameter OD representing kK the loop gain
at the centre frequency. When g¢/gq > 1,
OD — 1, since as equn. (15) tells us,
q/go = 1/(1 — OD). Small changes in OD
then give much greater relative changes in
the gain margin (1 — OD) and consequently
large changes in performance over a band of
frequencies corresponding to a section of the
plot centred on the point D; i.e., at and
around w,.

However, when a gain factor critically
affects performance, the factor and con-
sequently the performance may (and should)
be stabilized by feedback, as is well known
(see equns. (8), (9), et sequ.). Then K — 1/8

| very nearly, and f is typically determined by
| two resistors as shown in Fig. 8, so that

I K 1/B == (ry + ry)/ry, (17

and the sensitivity of K to changes in r, and
r, is given by

AK__Anfy 1)

K r K (48)

and a similar expression (without the
prefixed minus sign) for Ar,/r,.

When K > 1 changes in r, and r, cause
proportional changes in K, and so, because
of the magnification of errors in K shown by
equn. (16) for ¢ > ¢, working in this
region necessitates holding (r, + r,)/r, to a
much tighter tolerance than the required
tolerance on ¢. Even when K = 2,(r, = r,),
changes in either resistance cause changes in
K which are relatively only half as great.
Admittedly accurate and stable resistors are
not difficult to come by, but as a general
principle it 1s preferable to avoid this
region. When K — 1, (r,<r)), the
sensitivity of K to changes in r, and r,
becomes very small; and of great interest is
the limiting condition when 100%, negative
feedback is applied, then f — 1, r, dis-

appears, and K = A,/(A, + 1), thus K — 1
as A, - o and does not depend on the
accuracy of any component. Performance is
still affected by k and g¢,, and as these are in
general mutually dependent, the system will
now be analysed explicitly as a loop contain-
ing a lead-lag network.

If the frequency-dependent network can
be represented by the lead-lag transfer
function

pTle 1
1 pT: 1 + pT,
rT,
I+ p(T, + Ty) + p*T,T,
VT,
I, +T,
(21), (22)

Hence, substituting in equn. (15), we find

T,
k 7—:l _Tz’ and g,

vT,T,
1=T(0—K)+ T

— where x 7|

(1 — K)

(23)

| —

(24)

When K < 1, this expression 1s of a familiar
form and gives

1
‘(/nmz 2\/‘———7( (25)

when the ratio of time constants

x° l——k (26)

Thus when K = §, ¢maz 1; K=13,

Qmnax 2; K 32’ gdmaz = 4; €IC.

‘behaviour is shown in the lower and right-

hand half of Fig. 9.
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Vin TOpT Voui

Fig. 6. Positive gain and a network with
“tuned-circuit” response, given by
equn. (14).

- ecrens
S/,,
(4

7]
!"Creus\ng

Fig. 7. Nyquist plot for positive-feedback
loop containing lead-lag network.

8]

—

ri+ r2
~l &
K=—%

. [wnen Ag—* CD]

When K = 1, there is no maximum and
- Fig. 8. Positive-gain amplifier with gain
T stabilized by feedback.
g =X / - @7 ilized by f
T,
10
T
2 615
84 |
15 {2 T
16
S
v
Fig. 9. lllustrating equn. / M -
o

(25). Shows the effect of
the gain K and the ratio

T,/T, on a lead-lag loop T Aos
with positive gain.
K=0
102
! 1 1} H 1 i 1 1
o1 05 1 2 2 13"
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As already mentioned we can make 4 — I
very closely by applying 100%, negative
feedback to a high-gain amplifier, as for
example by the emitter-follower connection.
Provided that the Q factor aimed at is not
too close tO gmar, as given by equn. (25),
performance depends almost only on the
ratio of the two time constants. The
information about gmar contained in equn.
(25) is perhaps easier to interpret if we
substitute A,/(A4, + 1) for K [where A4,
internal gain]. The equation then becomes

V(A4 + 1) (28)

This result is the same as that deduced for
two lags and negative gain, equn. (5), when
¢o = } (the maximum possible value), and
A = A, (the full internal gain of the
amplifier); and the identity demonstrates
that in circuits which do not exaggerate the
effect of component tolerances as ¢ is raised
there is no subsgitute for amplifier gain.
When

K>1l,q

9mazx

1K — 1).
(29)

This is shown by the curves in the upper and
left-hand part of Fig. 9. By choosing K
correctly high Q factors can be obtained with
any value of T,/T,. But in general in this
region, except close to the diagonal
representing K = 1, it can be seen from the
shape and spacing of the curves that high
values of Q factor are obtained at the
expense of high sensitivity to both K and the
ratio T,/T,; i.e., the fafiliar disadvantages
of positive feedback appear.

oo when x?

Active filters using a balanced
parallel-tee network

It has been shown in Part 3 that the parallel-
tee network consist of a low-pass network
and a high-pass network connected in
parallel; and also that if the input voltage
is introduced at the foot of the tees band-
pass response is obtained and the network
may be analysed as a lag-lead network and a
lead-lag network in parallel. The existence
of these parallel paths gives the parallel-tee
network some special properties which can
be useful. But, in general, filter circuits
using the parallel-tee network contain, from
one point of view, redundant components;
i.e., they contain more components than the
minimum necessary to obtain the specified
order of response. Synthesis and analysis
depend on the assumption that the six
components of the network are accurately
matched. Such circuits therefore fall
outside the main theme of this series. They
do, however, show a very modest gain
requirement for a given Q factor compared
with the two-lag loop. It is of interest,
therefore, to derive the relation between ¢
and available loop gain for the feedback
system shown in Fig. 10(a). The notion
behind the setting up of such a system is, of
course, that as feedback is increased the
response at high and low frequency is
depressed and the —3/dB points move
closer together.

The effect is shown in Fig. 10(b), which is
drawn for the situation where A is constant
and the feedback fraction £ is the parameter
which is varied. The figure has been drawn
for g, = 4, the greatest value that can be

obtained from a passive CR network: in
practice ¢, is likely to have a lower' value,
say } (see Part 3).

By setting f - 1, so that
frequency loop gain is simply
substituting in equn. (2), we find

the zero-
— A, and

Vou __ — A(l + p*T?)
Vin 1 5
1 . pT + p*T? +A(1 + p*T)?
(1]
A
A 1
| + p*T?
l ’
| + ——— pt +pi12
gold+ 0P TP
(30)
which shows that
q=4q4+1) @3
or
g ~ goA, when 4 > 1. 32)
Thus g¢/g, < A, and consequently for

g/go > 1 a much smaller value of A4 is
required than in a two-lag loop (where
4/g0 x AY).

The linear relationship between ¢ and A4
gives

Ag  AA
i ¥ (33)
or
A Ag, A
e SO (34)
q Ay Ay
1+p2T2
‘|+1aopT+p2T2_— =&
B
i
(a)
|
} I ‘ 0dB

01 0’5 1
(b)

n
-
(o]

Fig. 10. (a) Feedback loop containing
parallel-T network. (b) Shows increases in
Q factor by application of feedback.
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when A is obtained from an amplifier of
high gain, 4, to which additional negative
feedback is applied.

It can hardly be emphasized too strongly,
however, that performance is sensitive to
unbalance in the parallel-T network, and
that consequently errors in component
values can easily invalidate the results
derived above.

Loop gain and through gain

It is the nature of the closed feedback loop
that determines the inherent characteristics
of the resulting resonant circuit, viz. the
undamped resonant frequency and the QO
factor, which manifest themselves in the
denominator of transfer functions of the
type F(p) = Voue/Vin. ltis,of course, often
possible to enter or leave the circuit in
several ways, and this gives a choice of
numerator functions. But provided all
voltage sources are of effectively zero
internal impedance so that they do not alter
the impedances of the branches into which
they are introduced, and that all output
voltages are observed without adding any
appreciable shunt admittance,® the de-
nominator of F(p) is invariant, being a
reflection of the natural motion of the circuit
(i.e., of the way in which transients decay).

In simple cases the nature of the transfer
functions obtained from the various possible
connections can often be predicted from
inspection of the circuit. Thus, for example,
in Fig. 11(a) for an input V,; there is a
two-lag network between input and output,
and the response is low-pass. For an input

“There are parallel arguments for current sources and
current outputs,

Ry R
AN

\«d«) Ve (a)

W)

(b)

Fig. 11. Showing how a change in the
posttion of the input can convert a low-pass
filter to band-pass and vice versa.

Fig. 12. Active parallel-T system with
alternative input connections.
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V, there is a lead-lag network between input
and output, and the response is simple
band-pass (or “tuned-circuit’’), with (of
necessity) T (- 1 /wc) and ¢ the same as for
the response to V,. Similarly 1n Fig. 11(b)
for an input V, there is a lead-lag network
between input and output, and the response
is simple band-pass: for an input V, there is
a two-lag network between input and output,
and the response is low-pass. These
properties are not peculiar to active net-
works, and examples of the muluple
responses that can be obtained from a
passive network have been given in Part 3.

For each circuit, if one transfer function is
known, simple reasoning will lead to the
others. Thus we already know that for
Fig. 10(a) the transfer function for an
input V, is, using equn. (3), and in Part 3
equn. (3) and Table 1

Voul A = (35)
| A+ 11+ pTjqg + p*T?
where

CiGRR,
T 1"

g = Y4+ IXCGRIR,),

V=GR, - GoRy + GiRts’
and we can derive the transfer function for
V, from this equation by finding a relation
between V, and V, and substituting.

V', can be replaced by a current source
V,/R, in parallel with R,, and V, by a
current source V,pC, in parallel with C,.
The two current sources are effectively
connected between the same two nodes (the
output impedance of the amplifier being by
definition zero) and so will give the same
output if they are equal to one another,
V,/R, = V,pC,. Hence the wanted relation-

ship is V, V,pC,R,, and the required

transfer function

Voul __ﬁ_h . pCsz - (36)
Ve A+ 11+ pTig + p*T?

For Fig. 10o(b) we have, from equns. (14),
(15), and Table 1 of Part 3

Vout kEliT/%

37
v, | e
] —(1 — kKT + p*T
9o
where
k C.R,
CiRy + Ry + GoRy
l_ C\R, + C,R, + C,R_,
9o V(C,CeRRy) [
T = V(C,CoRRy)
e
V KpC,R
;u! ) PLaR, (38)
1

|+ L4 = kKT + p212
do

By the method of the previous paragraph we
then find V, = V pC,R,, and consequently

Vout K
v, ~ . (39

!
1+ ;(l — kK)pT+ p*T?
0

Superficially this Lp. transfer function
suggests that gain is not stabilized by feed-
back. In a practical situation, however, we
should have K = A,/(fA, + 1), where
pA, > 1.

To keep the analysis as simple as possible
Fig. 10(a) was drawn with the parallel-tee
network in the forward path. To obtain
“tuned-circuit’” response the input, now
called V,, could be reconnected as in
Fig. 19 (Part 3), leading to the arrangement
shown in Fig. 12. Other examples of the
multiple-response potentialities of one basic
loop will be found in later parts.

R. F. amplifier for
f.m. tuner

In reply to the letter in last month’s issue regarding
the problem of radiation from the local oscillator
of the integrated circuit f.m. tuner described in
the June issue, the author (G. J. Newnham), stated
that a suitable r.f. amplifier was being prepared.
Below we give the circuit diagram and layout he
has supplied.

VVA—O
. .1;56{ 100 12V
2 V >
N\
L000p == 4 2  o30p
feedthrough] r
1 1,0C0p
teed- mm
throug?ﬂ
3
=0
470p! o)
L | $
507501
50.750) \ 8 5 output
input 470p
Oo— 2 -0
BB
i 0-30p i ] |

- Screen /

Doubie sided printed circuit
board earth piane on top side

12V vig 100£1 resistor
trom tuner

The 90MHz amplifier employs a 316-04 i.c.
made by Marconi-Elliott Microclectronics. Both
coils consist of five turns of 18 s.w.g. (0.3in diameter,
0.25in long), and L, is centre-tapped.

BAILEY AMPLIFIER REPRINT

In our September issue we announced that the
reprint of the articles by Dr. A. R. Bailey on
his 20-W and 30-W amplifiers and pre-amplifier
“will be on sale within the next month”. We
regret that plate-making and printing difficul-
ties have seriously delayed publication. It now
seems likely that the reprint will not be avail-
able until the end of November. We apologise
to the many readers whose orders have not been
executed.
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New Books

Transistor Audio and Radio Circuits,
from Mullard, is a manual of established and
practical circuits for use by radio and audio
service engineers, equipment manufacturers,
students and home constructors. A wide range
of circuits, from portable radio receivers to
high-quality amplifiers is presented in detail
and a chapter is devoted to test equipment.
The chapter headings are: silicon and
germanium transistors; basic h.f. circuits;
basic a.f. circuits; radiograms, record players
and portable radios; tape recorders; car radios;
high-quality audio equipment; high-quality
f.m. tuners; test equipment. Appendices
cover biasing arrangements for h.f. circuits,
B.B.C. test-tone transmissions, and six
data charts and nomograms. Pp.205. Price 30s,
(p- and p. 2s.) Mullard Ltd, Mullard House,
Torrington Place, London W.C.1

Servicing with the Oscilloscope, by Gordon
King, presents the oscilloscope, from a
practical standpoint, as a valuable aid to
servicing and fault-finding in radio, television
and audio equipment, including the latest
stereo-radio and colour television circuits.
The illustrations include many photographs
of oscilloscope traces encountered when
testing both faulty and correctly -operating
equipment. Pp.176 including a three-page
index. Price 28s. Butterworth & Co. (Pub-
lishers) Ltd, 88 Kingsway, London W.C.2.

Hi-Fi and Tape Recorder Handbook, by
Gordon J. King, is based on the author’s
previous book The Practical Hi-Fi Hand-
book published by Odhams Books in 1959
and now out of print. There are fifteen
chapters written in a technically uncompli-
cated manner. The first chapter discusses
special terms in the audio vocabulary—
including decibel, phon, and harmonics—
and explains the principles of recording and
of stereophony. The rest of the book expands
all these terms in relation to voltage amplifiers,
valve and transistor power amplifiers, loud-
speakers and disc and tape systems. The
final chapter is on video tape-recording.
Detailed circuits and photographs of com-
mercial equipment are used in the discussions.
There are two appendices—on amplifier
specifications, and on test tapes and records—
and a good index. Pp.304. Price {2. Butter-
worth & Co. (Publishers) Ltd, 88 Kingsway,
London W.C.2.

Glide Path, by Arthur C. Clarke, recalls the
struggles of a group of scientists, flyers and
specially trained servicemen to perfect a radar
talk-down system for planes during World
War II. This novel is not prophetic, but docu-
ments a rapid and important technical
development in communications. Pp.229.
Price 30s. Sidgwick & Jackson Ltd, 1
Tavistock Chambers, Bloomsbury Way,
London W.C.1.
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Living with Hi-Fi

A wife’s definition of ‘tolerance’

by Heather Dinsdale

Although I have a great deal of sympathy for
wives whose husbands seem to be married to
a car, or a fishing rod, or a set of golf clubs, I
claim a special consideration for those poor
wives like myself whose husbands are de-
dicated to sound reproduction (I use the
phrase advisedly) in any shape, form or size.
To start with, all the work has to be done
indoors; there is none of this banishing him
to the garage, the river or the golf links. The

. dedicated to sound

Husbands . .
reproduction

hi-fi units invade the whole house, intercon-
nected with long snake-like cables which are
always placed just inside doorways for the
unwary wife and children to trip over. The
mess is not even confined to the visual
senses; the most execrable sounds literally
shake the house from time to time, especially
when the baby has just been put to bed.
This is all performed in the name of the great
god hi-fi. (“I’'m sorry, but the baby will just
have to get used to it.”)

The sheer size of the loudspeakers is
another thing. Before we got married I was
given my annual brainwashing at the Audio
Fair, and I gradually learned that large
loudspeakers sound better than small. My
great mistake was to admit this. Now, my
protests that we are being crowded out of
house and home by bigger and bigger
speakers are countered by impossible ratio-
nalizations. (“But you did say at the Audio
Fair that those huge horns sounded very
good.”)

It is bad enough giving house room to
completed hi-fi units; up to a point they

have their uses for standing vases of flowers
on, but the flowers mysteriously disappear
shortly before the whole house shakes to the
closing scene of ‘“‘Gotterdammerung”. (Pre-
sumably the vases would shatter if they were
left in the room.) But those of you who
think that I am being unreasonable have not
had to live with an amplifier through all its
stages from design and development to de-
monstration. There are, in fact, five distinct
phases: design, development, testing, manu-
facture and demonstration.

The design phase begins quietly. It is
characterized by my hustand developing an
increasing absent-mindedness and loss of
memory where household chores (e.g. wash-
ing-up) are concerned. For some reason this
loss of memory does not apply to meal-times.
Scraps of paper covered in hieroglyphics are
left all over the house, and the slide-rule
features prominently. The postman staggers
up the drive laden with manufacturers’
catalogues, and I find myself taking down
meaningless telephone messages. Isn’t it
funny how the 'phone always rings while I’'m
feeding the baby; perhaps I ought to tell
Mrs. Parkinson!

Testing

Once the design is completed, development
can begin. This is normally done on the floor.
1 have carried out a careful research pro-

The great god Hi-Fi
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gramme on the action of vacuum cleaners,
and 1 can now report that resistors and
transistors are always sucked up in prefer-
ence to dirt and dust. (“Have you seen a
thing looking like a little striped shrimp? It’s
gone where? But that was part of a matched
set—took me hours. You’ll have to empty
the bag.”) During the development phase,
various instruments with small television
screens appear and stand around the room.
These offer infinite attraction to the children.
“‘Don’t touch that—it’s Daddy’s. Yes, that’s
a green snake. No, you mustn’t feed it.”) I
have discovered that there is a technique for
getting solder out of carpets, but not for
removing the actual burn mark. We have
solved this latter problem by using a dark
brown rug, and the smell of burning hair
disappears quite quickly if you leave the
windows open. At one time I got very upset
when I thought he wanted to use the bread-
board, but I know now that a breadboard is
not a board, and has nothing to do with bread,
either. Once the breadboard has been made,
we start the testing phase. Previously, testing
has consisted of making measurements on
meters but now the ears are assaulted. Cer-
tain records have been earmarked (sic) ‘de-
monstratuon quality’ and these are played at
varying volumes, with small modifications
made to the amplifier between each test. I
must admit that some of these records do
sound extremely good—in moderation. Un-
fortunately, after it has been struck about
12 dmes in the hour, Donner’s hammer (in
‘“das Rheingold’’) seems to take up residence
in my head. When we lived in a flat, the
neighbours downstairs remarked one day on
the apparent proximity of the railway station.
I hadn’t the heart to explain that we had
recently invested in a Transacord recording
of Pacifics (whatever they may be), and we
were “‘just trying it out”. It is, incidentally,
an interesting and valuable fact that both
our children enjoy very loud sounds, but it
doesn’t help in the subjective assessment of
noise levels. (“But Darling, how can I hear if
there is any hum or hiss if the baby’s bawling
in the background.”)

When the tests have been finished we may
go back to the drawing board, in which case
the whole rigmarole I have described is liable

fi
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1o be repeated. Otherwise, we proceed to
manufacture. I must admit that the umts
finally produced look quite presentable.
Thank goodness that the breadboards don’t
last for ever!

Manufacture

Manufacture requires extensive use of the
kitchen table for “metal bashing”. (“Can’t
possibly use the garage—too damp and
draughty.”) The metal arrives as large
sheets, and is first carefully marked out.
Next the holes are drilled on the table or the
floor as convenient, using a thick board as a
back. (“I’m afraid the drill missed the board,
Dear. I don’t think the hole is too notice-
able.””) I once thought that drilling was the
final operation, but no! Most of these little
holes are pilots. Some of them have to end
up square, and these produce the worst
sound of all. A small vice is clamped to the
kitchen table, and the small holes are opened
out using hacksaws and files. The screeching
sound is really dreadful. It fills the head, and
seems to continue long after the work has
been completed. A thin film of metal dust
covers everything for days afterwards. After
the holes have been cut, the metal 1s bent

(blessed relief, this operation is silent), and -

we come to painting. Normally I quite like
the smell of paint, but the crackle-finish
paint with which all the metal work is
treated has the most horrible odour. 1 was
intrigued at the beginning to see whether the
attractive crackle finish came straight out of
the tin, and was disappointed to see that it
looked just like conventional paint. Then the
awful truth slowly dawned on me. The paint
had to be treated in the gas cooker—my
cooker—and despite my protests, the horr-

The design stage begins quietly

ible smelly paint was bundled into the oven.
I carefully examined the oven after the
operation, and mercifully the smell had
disappeared. The Sunday joint tasted just as
good as ever the following day, so now we
cure crackle paint quite regularly. (“Don’t
know what you were rabbiting about! It
must be done in the oven, whether it smells
or not.”)

The little components are fixed on to print-
ed circuit boards, which first have to be
designed. After a roughly pencilled layout,
adhesive black tape is carefully stuck in
position, along with small circles and other
rather rude-looking shapes. This process can
be carried out anywhere, including railway
carriages and even in bed. Unfortunately it
leaves a trail of short black sticky pieces
wherever it goes. Removing short pieces of
sticky tape from the carpets is even more
difficult than removing solder, and it is hard
to keep the children away from it. Luckily,
this phase does not last long, but when the
boards come back, all cut and drilled, I must
say goodbye to the kitchen table again. Sold-
ering irons are very useful for determining
the melting point of plastics. We soon
discovered that plastic tablecloths melt easily
and give off an obnoxious smell when burnt,
and we now have a selection of household
articles, including an alarm clock, a salad
fork and a toy duck all with neat round
holes depicting the path of the soldering iron.

If anyone asks me what is the most effec-
tive domestic missile, I reply without hesita-
tion: wire ends from cutting resistor leads to
size. The short wires boomerang back and
forth across the room, and it is only by sheer
good fortune that the whole family have not
sustained serious injuries. The wires lodge
in the most unusual places and continue to

This process can be carried
out anywhere . . . even in bed!
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turn up months after the exercise in ballistic
missiles has finished. I found many years ago
as a child that the most effective way of
locating dropped drawing pins is to crawl
around on hands and knees. I can report
with feeling that the best way of finding
dropped wire ends is to sit on the upholstered
fumiture without too many clothes on.

Demonstration

When manufacture has been completed, we
come to the final phase: demonstration. This
resembles the earlier testing phase, but is
more intensive. In addition, visitors turn up
at the most unexpected times to “hear the
new amplifier”. We also have long listening
sessions while minute adjustments are made.
At about this time, I begin to think that
perhaps it has all been worthwhile, because
of the fine musical results. We have also met
a number of interesting people and been in
correspondence with many more.

I read once of some advice to young girls
thinking of marriage: “Don’t, but if you
must, don’t marry an engineer.” If you
marry an audio engineer, be prepared for a
completely different way of life, governed by
the everlasting search for better sound qual-
ity, in which all normal domestic planning is

)\' e

Advice to young girls . . . don’t!

subordinate to loudspeaker positioning and
the need to allow the designs to appear. In
every engineer there is a designer trying to
get out, and if you try to inhibit him, then
sullenness sets in, leading to moroseness and
maybe a lot worse.

I must conclude: he’s been muttering for
some weeks about designing a colour televi-
sion set, and I am getting more and more
worried about what this might entail. I
might as well not bother; if he has decided to
do it, then it must be done, and a mere wife
is powerless to stop it. At least our test-cards
will be in colour (I doubt if he will have time
for actually watching programmes) and as
the work proceeds the sound of metal-bash-
ing, the smell of burning plastic, and the
barrage of small wires will ensure that I
know exactly what he is doing.

I wonder what the children will be when
they grow up?
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Transistor Distortion Characteristics

The performance of transistors in voltage amplifying circuits

by J. L. Linsley Hood

Developments in transistor manufacture
have led to the ready availability of inex-
pensive devices. In particular, the planar
silicon types (which are characterized by
high gain, low leakage current, low noise
and good high frequency characteristics)
allow the construction of a.c. amplifying
circuits having a performance which is better
than all but the best of existing valve circuits.

Unfortunately, when transistors are used
as voltage amplifiers the shape of the base
voltage/collector current characteristics gives
rise to waveform distortion, and the con-
ditions which are most favourable for high
stage gain and high input impedance (high
collector load impedance, low I) are also
those which lead to high levels of (predomi-
nantly second-harmonic) distortion.

The performance of five different silicon
transistor types is shown in Figs.1-3, and
that of two germanium types in Fig.4, as
measured at 1kHz using circuit A. In each
case the actual value of the emitter bias
resistor was adjusted so that the collector
voltage was equal to half the supply voltage.

In general, the higher the current gain
of the transistor, and the larger the collector
load resistor, and the output voltage as a
proportion of the supply voltage, the greater
the total harmonic distortion. Also, as would
be expected from the 7 /V curves, the silicon
transistors gave higher distortion levels than
the germanium types, and also, in the cases
examined, had higher current gains.

No significant difference in performance
was observed between different transistors
of the same type having similar current gains,
although those of planar construction gave
a somewhat higher gain/distortion ratio than
those with diffused junction.

This type of non-linearity is important,
for example, in audio pre-amplifier tone
control circuitry, where compensation net-
works in the negative feedback path are
employed as in circuit B, to modify the gain-
frequency characteristics. At the mid-point
frequency of such an amplifier, the gain may
be unity and the distortion factor consequently
very low, but where the feedback is reduced
in order to obtain, say, treble or bass lift,
the output distortion will increase by the
same amount.

Also, conventional audio power amplifiers
may require an input signal of the order of
0.6-1.0V r.m.s. (equivalent to 1.7-2.8V peak
to peak) and as can be seen from Figs.1-3,
a simple transistor amplifier of the type shown

+10V

Output

O'5u
Inp?'—‘
<
4'7k$
A (Gain 60)
+15V
R|
1k
33k
Input Output

C (Gain 20)

Voltage amplifying circuits referred to in the text.

Vs
Feedback R,
network .
Input 5 b Output
p- — =

B (Gain and feedback dependent
on trequency)

. +15V

100u

D (Gain 40)

Fig. 1. Curves of total harmonic
distortion against output voltage
Sfor a Mullard n-p-n
silicon BC109 with
hge >~ 300.

Circuit A.

Vout (Peak to peak)
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Fig. 2. Broken-line curve for
Motorola n-p-n silicon 2N3904
with he, >~ 200. Other
curves for Motorola
p-n-p stlicon
2N3906 with
hfe ~ 250,
Circuit A. 0%
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Total harmonic
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Vout (Peak to peak)

Fig. 3. Curves for Ferranti n-p-n silicon 2N697
with hg, ~ 80, and Texas Instruments n-p-n
silicon 2N3707 with hg =~ 180. Circuit A.

Fig. 4. Curves for germanium
transistors—Mullard p-n-p
OC83 with hg, ~ 60, and
S.T.C. p-n-p TK45
with hg >~ 75.
Circuit A.

Total harmonic distortion (%)

0
oca3 kL load,gain 31
: .
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in circuit A would introduce 1-2% harmonic
distortion. If 0.1% total harmonic distortion
is the target figure, the largest output which
could be obtained from such a circuit would
be some 180mV peak to peak, equivalent to
some 60mV r.ms.

The use of negative feedback improves
matters, but the reduction in distortion is
accompanied by a reduction in gain. Using a
higher supply voltage will increase propor-
tionately the output signal voltage available
at a given distortion level, and a single stage
amplifier of this type, such as shown in circuit
C, operating from a 15V supply rail and
designed to have an output of 1V r.ms. at
0.1% t.h.d., has 4 stage gain of only 4 or §.

Since the reduction in the distortion is
more nearly equal to the reduction in gain
when the open loop gain is high, a better
answer is to use a two-stage amplifier, such
as that shown in circuit D. Here the output
transistor is operated under favourable con-
ditions, with a fairly low value of collector
load resistance, and with an input circuit
of fairly high impedance, while the input
transistor is only required to deliver a small
output voltage swing. The open loop gain of
the circuit is approkimately 8000, and the
total harmonic distortion over the frequency
range 20Hz to 20kHz is less than 0.04% at
8V peak to peak. Since the stage gain is
determined by (R, + R, + R)/R,if R, is
reduced the gain (and distortion content)
will be proportionately increased. For ex-
ample, if R, = 200, the stage gain will be
100, and the distortion factor at 8V peak to
peak will be 0.1%.

The use of such a circuit as the final stage
of an audio pre-amplifier* allows the pre-
ceding stages to operate at lower output
voltage levels, with advantage in terms of
harmonic distortion. Further, several such
stages could be used in cascade, with passive
RC or LC networks, for tone control purposes.

‘Linsley Hood, J. L, “Modular Pre-amplifier
Design”, Wireless World, July 1969.

Announcements

“Sound 70 Internatiomal’ is the title being
given to next year’s exhibition of the Association
of Public Address Engineers. It will not be held at
Harrow as in the past but at the Camden Town
Hall, Euston Road, London N.W.1, from 10th to
12th March.

The 1st International Exhibition of Recreation
and Leisure will be held in Geneva, Switzerland
from May 28th to June 7th 1970. The organizers
are making a special feature of amateur radio
activities.

The British Computer Society is moving its
headquarters from Dorset Square to 29 Portland
Place, London W.1.

“Talking About Colour Television”” is the title
of the latest filmstrip produced by the
Mullard Educational Service. The film s
intended for students with a  working
knowledge of monochrome television and is
available, with a S54-page teacher’s book, from
The Slide Centre Ltd, Portman House, 17
Brodrick Road, London S.W.17.

RCA has announced plans to invest more
than £375,000 in a.new plant in Jersey, Channel
Islands, as an improved base for ¢xpanding its
commercial electronic products acuvities in
Europe.

ITT Components Group Europe has opened a
new branch office at 28d Glenacre Road,
Cumbernauid, Scotland.

GNT Automatic A/S (has moved from St
Helens Place, london, to 10 College Road,
Harrow, Middx. (Tel: 01-863 4378).

Guest Electronics Ltd., Nicholas House,
Brigstock Road, Thornton Heath, Surrey, will in
future be known as Guest International Lid.

Davall Electronics Ltd, which was recently
acquired by Erie Electronics Lid, South Denes,
Great Yarmouth, Norfoik, has been re-named Erie
Controls Lid.

Crouzet (England) Lid, of Brentford, Middx,
announce that they are changing their name to
Crouzet Ltd and will shortly be adding aerospace
electronics and process control equipment to their
products.

Alfred Imhof Ltd have announced that
conditional contracts have been exchanged
whereby their parent company Parnell Investments
Ltd will acquire the entire issued share capital of
Bedco Ltd. There will be a single trading company
called Imhof-Bedco Ltd.

Danish agents. SEMCO, of Copenhagen, have
been appointed agents for components
manufactured by Electrosil Lid, Pallion,
Sunderland, Co. Durham.

A Canadian company is being formed jointly by
International Computers Lid and International
Management Associates. The company, Interna-
tional Computers (Canada) Ltd, will have
exclusive rights to market the 1.C.L. 1900 Series
computers in Canada.
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Technical Measurement Corporation (UK.) Lud,
14 Yeading Lane, Hayes, Middx, have been
appointed European distributors for Nuclear
Equipment Corporation, of California, manufact-
urers of solid-state detectors and preamplifiers,
non-dispersive x-ray pnoton spectrometers and
NIMAMP operational amplifiers for nuclear
applications.

V-F Instruments Lid, Gloucester Trading Estate,
Hucclecote, Gloucester GL3 4AA, have been
appointed exclusive UK. agents for Data Device
Corporation, of New York. The range of
products manufactured by the American
company includes: operational amplifiers, A/D
converters, D /A converters, multiplexers, logarith-
mic modules and instrumentation amplifiers.

Racal Elektronik GmbH, 5300 Bonn, Adeuauer-
allee 89a, is a new company formed by the
Racal Electronic Group in Western Germany.

The Beyer microphone company of Western
Germany has formed a company in the UK. for
the distribution of its products. The new
company, Beyer Dynamic (G.B.), is operating
from 1 Clair Road, Haywards Heath, Sussex.

The audio products of the Pioneer Electronic
Corporation of Tokyo are to be marketed in
Britain by the Hi-Fi Division of Shriro (UK) L.ud, 8
Bush l.ane, Cannon Street, London E.C4.

Celdis Ltd, Reading, Berks, have been appointed
by General Instrument (UK) Ltd to market their
range of semiconductors and tantalum capacitors.

An agreement has been signed between GEC-AEI
(Electronics) Ltd of Stanmore, Middlesex, and
Kollsman Instrument Ltd of The Airport,
Southampton, for the manufacture and sale by
Kollsman of various types of induction digitizer.
These units, developed and patented by
GEC-AFI Electronics, give a digital representa-
tion of the angular position of a shaft.

The Digital Systems Department of Ferranti Lid
has becn awarded a contract by the Ministry of
Defence valued at over £300,000, for the
manufacture of digital data link equipment for
the Royal Navy.

Plessey Radar has received orders valued at
approximately £50,000 for the WF3 windfinding
radar to be supplied 1o meteorological
organizations in Australia, Ceylon, Pakistan and
the UK.

Pye TVT Lid has installed an £8,000 closed-
circuit television system for surveillance on the
east and west towers of the Severn Bridge.

PRedifon Lid, Wandsworth, London S.W.18, has
been awarded a contract for the manufacture and
installation of eleven ship radio stations. Five
stations are to be built for, Canadian Pacific
Steamships Lid, the remainder for the Bibby Line
and ACL, the Atlantic Comainer Line con-
sortium. The company is also supplying
£85,000 worth of radio equipment for twenty-six
BP and Shell tankers.

Police walkie-talkies. Rank Telecommunications
has received an order from the Metropolitan
Police, vaiued at £122,000, for the supply of
Mitre two-way personal radio transceivers.

Plessey Telecommunications Group has received
contracts worth over £350,000 from the G.P.O.
for eight electronic telephone exchanges.

The G.P.O. has awarded a contract worth almost
£300,000 to Standard Telephones and Cables Lid,
for the provision of a microwave radio system 1o
transmit bulk telephone traffic and television
signals between Birmingham and Bristol.

Eastern Electricity have awarded a £0.5M contract
to Ferranti for the supply of telemetry /telecon-
trol equipment to be used for the remote
supervision and control of over 400 Eastern
Electricity substations.
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Circuit Ideas

1.C. driver for power
amplifier

By virtue of its very large input and output
voltage ranges and excellent common mode
rejection, i.c. type 709 may be made the
basis of a power amplifier. Obtaining
sufficient voltage swing to drive a comple-
mentary class B output stage, is achieved by
complete exploitation of the bootstrap
principle. Suppose that the op. amp. gives
a maximum output swing =+ V, and will
operate with a common mode input voltage
in the range Vi, both V, and V; being
measured relative to the op. amp. power
supply in the normal way. Both sides of the
op. amp. power supply are bootstrapped in
phase with the output in such a way that,
when the output is at - V, the supply has
been bootstrapped up by an amount equal
to Vi so that the input is now at — V.
Thus the total swing obtained relative to
earth is + (Vo + Vi). Typical values for a
709 running off + 15V supplies are V,

14V and V; 10V, giving a total peak-to-
peak swing of 48V which should increase to
about 55V if the 709 is run at its rated limits.

This principle has been employed in the
circuit shown. C,, R,, R, and the corres-
ponding primed components cause the op.
amp. power supply to be bootstrapped by
about 40°, of the output voltage, and the
capacitors also provide a bootstrap for the
drivers in the normal way. The d.c.
voltage across the load is held by feedback
to a few millivolts (the 709 input offset
voltage) and the gain is such that 10W
output is obtained from just under 200mV
input. C, was a 500uF, reversible electro-
lytic, but soxF would be adequate for
normal audio purposes and it could probably
be an ordinary, polarized component.
Alternatively it could be omitted com-
pletely if one were prepared to tolerate a
few tenths of a volt d.c. across the load or to
trim the 709 offset voltage to zero. The
diodes between the 709 inputs eliminate any
possibility of latch-up occurring, and the
frequency compensation components shown
were found to give an adequate margin of
stability in the circuit built. It was neces-
sary to use a fairly low-impedance signal
source (below about k), otherwise strong
high-frequency oscillation occurred, but

+20V

Ry
470

Input trequency
compensation

Input

22k

Ch
500u
(see text)
R
All resistors VoW 470

Ry R2R3R; R5R% and feeaback
resistors are 2% hi-stability.

—20V

All others 10%

Power amplifier employing op. amp. type 709.
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this is thought to be a result of the particular
circuit layout employed.

The 3dB points for the circuit given were
at about 1-sHz and 1s5sokHz. Distortion
was not measured, but 1t should be very low
since the circuit has roughly 55dB of nega-
tive feedback at low frequencies.

J. M. A. WaDE
Cavendish Laboratory,
Cambridge

Constant amplitude
oscillator

A stable sinusoidal output, independent of
any change in supply voltage, can be ob-
tained using the circuit shown below. The
output from the wien bridge oscillator is fed
back to the gate of the f.e.t. after rectification
and smoothing. Since the drain-source
voltage is much less than the gate-source
voltage (negative), the dynamic resistance

+12V
47k 39p
6,800p 4 3 |s
SL701C |,
+ OQutput
—0
R 0A200

47k

MPF 105

0'015;11- %120)(
m

Oscillator giving constant amplitude
sinewave output with unstable supply.

of the f.e.t. varies linearly with the latter.
Any variation in supply voltage, which
apparently changes the output, will change
the dynamic resistance of the f.e.t. keeping
the output constant. The frequency of
oscillation of the circuit shown is skHz.
Variation in frequency is only 0-02% with
a 309 change in supply voltage.

A. Basak

Chelsea College of Science & Technology,
London S.W.3

An invitation

If you have developed or happened upon
an original circuit configuration to perform
a simple or a complex operation, or have
used standard components in an unconven-
tional manner, we would like to hear from
you. Send a concise description, in the
form of a circuit diagram and notes, and
we will consider its publication as a circuit
idea. £s is paid for each contribution
published.
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The way we make resistors is unique. To an  ever today for the electronics industry,
extremely tough optical gless “heart” we wktere high reliability is paramount.

fuse, molecule for molecule, an oxice fi m.

At great heat. The result is an extra, diamond- Electrosil Limited, P.O. Box 37, Pallion,
like hardness and toughness that defies Sunderland, Co. Durhant. Telephone:
deterioration under the most advers2 Sunderiand 71481. Telex: 53273.

conditions . . . long after humidity, for
Electrosil

example, has eroded the less robust tvpes of
film resistor. Electrosil resistors are virzually
unaffected by thermal and mechanical snock,
IS t l

too. That's why they are specified mose than
Oras nearforever
- asresistors can get

have the experience

-
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Marconi

Marconi radio
terminal
equipment

Marconi, foremost in the design of radio
terminal equipment, have added to their
already comprehensive range—
Lincompex—the means of
compensating for the variable
characteristics of h.f propagation.

Lincompex

Developed from the original British Post
Office design to give a service on h.f
radio telephone circuits comparable
with high-quality, long-distance cable.
Improved service, fewer ‘repeats’ and
greatly increased service hours make
Lincompex the key to direct
‘subscriber to subscriber’ contacton
long distance h.f circuits.

Wireless World, November 1969

LINCOMPEX...

...the most
advanced system
available

@ SMALL SIZE: Only one 7 in. shelf per channel.

@® LOW COST: Introduction of new techniques has consider-
ably reduced capital cost.

@ RIGID STABILITY : Expertly engineered circuitry, including
microcircuits, gives the high degree of stability and linearity
required for successful operation.

Marconi LINCOMPEX is designed for association with
Marconi H5510 series of Terminal Equipments and built to
maintain for years its designed performance.

Marconi Telecommunications Systems

The Marconi Company Limited, Radio Communications Division, Chelmsford, Essex Member of GEC-Marconi Eleci: sries LTDIHE4

WW—106 FOR FURTHER DETAILS
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Wireless World Logic Display Aid

7: Some more modifications and a description of the prototype

designed by B. S. Crank*

This month sees the end of the description of the instru-

ment. Next month's article, the last in this series,will be
devoted to a few logic circuits that may be used with the

instrument for instructional purposes. The last two pos-
sible modifications will now be described.

7: Enabling any display area to be switched to any mode
of operation

This is an extension of modification 6 and the only require-

ment is that modification 4 should have been carried out.
Four complete sets of control switches laid out as in the
left hand side of Fig. 85 are incorporated. The switches
are mounted in four rows, one row for each display area,
and each row contains Venn, Truth, and Karnaugh control
switches plus switches to control the content of the Truth
table third column. The switches marked S, are pressed
when it is desired to have no third column (two-variable
Truth table) in any particular display area. The S,
switches have no connections to them and therefore do not
appear in any of the circuit diagrams, their sole purpose
is to mechanically cancel the associated C =0 and C =1
switches.

Each row of switches fitted in this modification (do not
confuse with modification 8 switches of Fig. 85) consists
of two sets of three-button miniature radio switches,
supplied by G. W. Smith, and as specified in the parts list
for the basic instrument.

By gating the outputs of the bistables Q and W each
row of switches is made operative for one display area
only. The outputs of all the switches are then combined
in gating to produce the control signals for the basic logic
circuit. Fig. 86 gives the extra circuitry necessary.

The outputs of the bistables Q and W are combined in
NAND gates 1, 3, 4, and 5 to produce signals correspond-
ing to each display area. These outputs are the negative
form of the required address signal QW,QW,QW, and
QW). Each of these four signals is fed to a set of three
mode control switches (Venn, Truth and Karnaugh). The
output of all switches for the same mode (four each for
Venn, Truth and Karnaugh) are combined in NAND gates
18, 20 and 21. For instance, all the Venn switches are
connected to gate 18 to provide the V control signal for
the main logic unit.

Imagine that the following switches are pressed, S;, Sy,
S13, and S g, and also imagine that both the X and the Y
counter hold all zeros. The bistables Q and W will be
reset so the Q and W lines will have a voltage upon
them. Both inputs to gate 1 will therefore be UP and the
output of gate 1 will be DOWN. Notice that the outputs of

* assistant editor, Wireless World.

Truth table Compare

—

venn Karnaugh Truth ABonty C=0 C =1 Circuit 1 Circuit 2

Moditication-7 Moditication-8

Fig.85. Layout of the switches on the front panel.

gates, 3, 4 and 5 will be UP because at least one of their
inputs will be DOWN.

The DOWN at the output of gate 1 will appear at the
input of gate 18 via §; so that the output of gate 18 will be
UP, switching the main logic unit into the Venn diagram
mode of operation. The inputs to gates 20 and 21 will
either be UP, or open, so that the outputs of these gates
will be DOWN as will the T and K control signals. Notice
that because the output of gate 18 is DOWN the output of
gate 19 will be UP, switching both dians to the Venn
operating mode.

Sixteen pulses from the clock generator will trace the
first column of dots in display area 1. The sixteenth
pulse will set bistable Q and bring the beam in the c.r.t.
to the togp-left-hand dot of display area two. Now the Q
and W lines will be UP,

The output of gate 3 will go down and the outputs of
gates 1,4 and 5 will go UP. The output of gate 18 will go
DOWN and the output of gate 19 will go UP. The V control
signal will therefore also be DOWN and the dians will be
switched to the Venn/Karnaugh mode.

The DOWN at gate 3 will be relayed via S7 to gate 20
and the K control signal will go UP switching the main
logic unit to the Karnaugh map mode of operation. All
other outputs of this circuit to the main logic unit will be
DOWN.

Fifteen more pulses from the clock generator will trace
the first column of dots in display area 1. The sixteenth
next pulse will set the first bistable in the X counter (E)
and reset the Y counter to all zeros. Q W will now exist
and the main logic unit will be switched to Venn operation
(gate 1, 5, and gate 18/19) in the same way as before. The
second column of dots will then be traced out, first in dis-
play area number 1 and then in display area number 2
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with a change-over to Karnaugh operation in between,

This process will repeat itself sixteen times with the
main logic unit being switched from Venn to Karnaugh
operation as the dot passes out of display area 1 into dis-
play area 2. After the sixteen repetitions the beam will
be at the bottom right-hand corner of display area two
(having scanned both display areas one and two), 512 clock
pulses will have been generated, the X and Y counter will
be in the following state ABCDQEFGHW and the main
logic unit will be in the Karnaugh mode of operation,
ABCDQEFGHW and place the spot at the top left-hand
corner of display area number three. QW now exists.
Gate 4, S;3 and gate 21 will cause the main logic unit to
be switched to the Truth table mode. When display area
number four is reached QW will exist and gate 5,5, and
gate 21 will keep the instrument in the Truth table mode.
After 512 more clock pulses both display areas three and
four will have scanned and the process will repeat itself
starting with display area number one again.

At the same time as all this was going on the output
variables of the instrument, as decoded by the various
variable forming logic circuits and controlled by the V,
K, and T control signals derived from Fig. 86, were being
fed to some sort of external logic circuit. The output of
this logic circuit was being used to intensity modulate the

Wireless World, November 1969

c.r.t. beam either directly or via the 1 and 0 character
generators as dictated by the V, K, and T control signals,

From the above description it can be seen how any of
the display areas could have been switched to any of the
operating modes if desired. If, for instance, S,, S7, 8125
and S, 7 had been pressed, all four displays arehs would
operate in the Karnaugh map mode. If the buffer stages
only of Fig. 84 were incorporated then a six variable
Karnaugh map would result. It is advised that these stages
be added with this modification because of the greater
flexibility afforded.

Having described the circuitry required to produce
the V, K and T control signals it is now necessary to have
a look at the third column of the Truth table and the Truth
table variable Te.

Output GH from the main logic unit, which, if you re-
member, addresses the third column of the Truth table, is
inverted in gate 2 to form GH, and is fed to gates 7, 10, 13
and 16. Also fed to these gates are the four combinations
of Q and W which have been inverted in the gates 6, 9, 12
and 15. The switches S, (b), Sy(b), S, ,(5), S;4(b) select
C =0 jn the Truth table by feeding the outputs of gates A
10, 13, and 16 to gate 22. The output of gate 22 is inverted
in gate 23 because the main logic unit requires the inverse
Of the Tc =d0 Signal. For Tc = lsS(b),slo(b), Sls(b),
So0(b) and gates 24 and 25 are employed.

9]

=

v, — 71

- >| I v, ——————V (P10/B8)
18 19

LEI Vs 6 Dions

)

1(to Fig. 87 it required) Vg
_ trom Sap (Tc =0o) |
GH (P19/Be) Ssp (Te = 1)1 K4
K
Cqr 1‘% 2 20
| Ks (&) K (P5/BS).
V2
- Ka
Kz |
o T, | -
V_V 2 =1l I 1
2 (to Fig. 87 If required) | i 21
I 6 T (Po/Bs)

Qaw
from Fig. 81

0O
—
N
L.

Tc = 0 (P21/B5)

S14b

3 (to Fig. 87 if required) |
(Tc =0)4

S5 (Tc = 1),

Tc =1 (P20/Bs)
Crs

4 (to Fig. 87 it required)
(Te =0)4

(Te=1), |

Cr (P19/B2)

CT (P11/B4) [
Cy (P12/B4)

Fig.86. The circuit of
modification 7.
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27
@ 1 from
(%——: . l Fig. 86
{Saw
X g

Fig. 87.
The circuit of
modification 8.

These switches can therefore be used to cause all 1s
to be displayed in the third column of a Truth table (Te).
Another pole (a) on the same switches causes the C or
Cr output variable of the main logic unit to be gated with
Q and W area addressing signals which are combined in
gate 26 to provide Cq for the main logic unit. This ensures
that when C =0 in column three of a Truth table C 1s pre-
sented to the external logic circuit, when C =1 then C is
output,

As mentioned earlier the switches S, (Fig. 85) do not
have any electrical connections and serve only to cancel
out the C = 0 and C = 1 switches so that the C column of
the Truth table is blank.

8: Adding individual comparison facilities for each display
area

This modification is carried only when modifications 4 and
7 have been incorporated. It enables up to two external
logic circuits to be connected to the Display Aid and
enables any display area to be switched to show the output
of circuit oné€ or the output of circuit two or the difference
between circuit one and circuit two., The circuit diagram
is shown in Fig. 87.

Z and Z inputs to the instrument are provided by the
two transistor double inverter stages. The gating system
is identical to that shown in Fig. 79 and described under
modification 3, only now there are four of them, one for
each display area. An additional gate for each display area
(35, 36, 37 and 38) combines the output of the comparators
with the area address signals available at gates 6, 9, 12,
and 15 of Fig,. 86.

The output of gates 35, 36, 37, and 38 are combined in
gate 39 to provide the Z input for the main logic unit. The
layout of the switches is shown at the right hand side of

39
To main
e Z (Iogic unlt)

Fig. 85. Taking area one as an example: closing S,, will
show the output of external circuit one in area one, pres-
sing S5, will show the output of external circuit number

two in area one; pressing both S,; and §,, will show the

difference between external circuits one and two in area
one.

Switch combinations

It will be interesting at this point to see how the various
photographs shown in part one of this series (p. 198,
May issue) were produced.

In photograph A a binary full adder was connected to
the display aid, the SUM output was connected to the Z
input. The switches which were pressed were as follows:

area one: Truth table (S3);C = 0 (S,), and circuit
one (S,4).
area two: Truth table (Sg);C = 1 (S;¢) and circuit
one (323),
area three: Karnaugh map (S;,); and circuit one (S ,5),
area four: Venn diagram (S;¢); and circuit one (Sy4).

For photograph B the external logic circuit was an
AND gate with its output connected to the Z, input of the
display aid. The input of the AND gate was connected to
the output variables A, B and C. Switch positions were
as follows:

area one: Truth table (§5);C
(S51)

area two: Truth table (Sg); C =1 (S,,), and circuit one
(Sg3)

= 0 (S,),and circuit one

www americanradiohistorv. com


www.americanradiohistory.com

534 Wireless World, November 1969

S oL Fig.88. A block diagram showing the interconnection of unils

to external logic circuit To oscllloscope
N i N — F—=—t in the type U instrument.
EEFF AABBCCDD X Y z
POTEEETTefE  t 1 ]
Basic logic unit of Fig. 76 without control switches 7
O h
Countt’er o0 "o 2
[o] [=}
COnne(L ns 2 ans V K '_ IL)CT b
1 I IREEEEE area three: Venn diagram (S;,); and circuit one (S, ;)
A A 3
LA A A Crattoproviae area four: Karnaugh map (S;,); and circuit one (S,,)
four display areas
—— PPN as per F);g.a1
— AN Butfer circult only In photograph C the output variable A was connected
A A O "'t'g ;3e'"é°gr§j°r°‘ed directly to the Z; input and the output variable A was
connected to the Z, input of the display aid. Switch
. ! ! ¥ positions were as follows:

Y
GHCr & Q Q w W

area one: Venn diagram (S,); and circuit one (S,,)
Switch & logic circuit of Fig. 86 to allow any display area
to be switched to any mode of operation area two: Karnaugh map (S;);and circuit one (S3;)

area three: Venn diagram (S;,);and circuit two (S, )

¥
From Z —_— 2 3 4
°u‘p”ts | 24— Switch & logic circuit of Fig. 87 to enable

area four: Karnaugh map (S,,); and circuit two (S,g)

the outputs of either of two l0gic Circuits, pr———— -
E’:;gtg“"ﬁ Zo—— ™ "o’ the ditterence batwean them, Two binary adders were used to produce photograph
clrcits | Z2=— Y e disglgied D. One of the adders was deliberately made unserviceable

and its SUM output was connected to Z,. The sum output

Compare

1

venn Karnaugh Truth AB C=0 C=1

. p—
girom sl G——a foi—s [ ! f e
Tt | gy [ rasy
> > >
Z;
z From
2 | transistor
V4 inverter
<A circuits
Z4
GH
] 4 y
| — ———— ——
To the three stages ot sw:tchmg tor the other disploy areas
(Above) Fig.89. Part practical layout
Sfor type U instrument. The
two i.cs are ZN346Es.
ZN330E ZN330E ZN330E ZN346E ZN330E
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Fig.90. More wiring details of
the type U instrument.
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of the serviceable adder was connected to Z,. Switch
positions were as follows:

area one: Venn diagram (S, ); and circuit one (Sp;)
area two: Venn diagram (Sg); and circuit two (S, 4)

area three: Venn diagram (S,,); and difference
(Sy5 and S, )

area four: Karnaugh map (S,,); and difference

The above examples were given in order that the
reader may see how to operate the instrument so that the
various logic and switching circuits can be more readily
understood.

Building the type U logic display aid

The prototype instrument was type U as mentioned in
the list of compatible modifications given last month and
as such incorporates modifications 4, 7 and 8. It is pro-
posed to give some practical details of this instrument,
but of course it would be impossible to give the same
detail for all 21 types.

The system block diagram is shown in Fig. 88. This
does not require any comment, however, it should be of
value when the time comes to interconnect all the various
units.

Fig. 89 gives a wiring diagram for the switching
circuits for display area number one. The three switch-
ing circuits for the other three display areas are wired-
up in almost the same way. The only difference is that
the GH output of the main logic circuit only requires to
be inverted once (gate 2, Fig,86) which is done in Fig. 89.
This means that when all four stages are wired-up there
will be three spare two-input gates. These can be used
to partly fill the need for some of the buffer-amplifiers
needed for the E and F variables for six-variable
Karnaugh map operation.

Fig. 90 shows how the output side of the switching
circuit is wired-up. The numbers near the integrated
circuits of Figs. 89 and 90 correspond to the gate number-
ing in Figs. 86 and 87.

If one examines Fig. 73 (p.421, September issue) the
necessary components for modifications 7 and 8 can be
seen mounted on a board on the extreme right behind the
mains transformer. The board in the foreground, bolted
to the main logic unit, contains the parts necessary for
modification 4.

Faults on this part of the circuit (modifications 7 and
8) can be very, very trying. The reader is advised to
take extreme care with the construction. It is a good
plan to adopt some form of colour-coding system, par-
ticularly with the switch wiring, and stick to it.

The switches themselves do not have any mounting
holes, so the procedure adopted in the prototype was to
solder them to mild steel angle which was bolted to the
front panel; however, this is a matter of personal pref-
erence.

The description of the Wireless World Logic Display
Aid is now complete and we wish you well with the con-
struction.

Next month, in the last article in this series, a simple
modification will be described showing how the aid may
be used with a 19-inch oscilloscope and some external
logic circuits will also be suggested.

(To be concluded)
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More

Letters to the Editor

(Other letters on pages 518-19)

Amplifier efficiency

Mr. Vanderkooy’s letter (August issue, p.381), set me think-
ing. Why waste audio power in an emitter load, why not
replace it by a constant current source adjusted to give the
correct standing current, and, of course, having a relatively
high dynamic impedance? (Fig. a.). The only a.c. load is
now provided by R, and so the emitter of the output
transistor should be at half the supply potential.

I
Output to |} 300
160 load |

el

e ~~
() (b)

With the transistor full on, current through the load will
be, instantaneously, (F¥/2)/R and with it cut off, the current
will be I. These two currents should be equal, 1.e. I=V[(2R),
e.g. with a supply of 30 volts and load of 15 ohms, the
standing current should be 1 amp. Efficiency should be
25% if the constant current source is ideal and the output
transistor has zero saturation voltage.

To test the theory, I used Mr. Vanderkooy’s circuit,
replacing the 22-ohm emitter resistor by the hurriedly
devised and far from ideal arrangement of Fig. b. Using a
supply of 32 volts and a standing current of 1 amp, output
power at the onset of symmetrical clipping was just over
5 watts. Increasing the supply to 40 volts and the current
to 1.2 amps, the maximum output rose to nearly 10 watts,
an efficiency of about 20%. This is not a new idea—a
similar circuit was used by P. F. Ridler for the output stage
of his “Low Distortion RC Oscillator” (W. W., August 1967,
p.383), and it needs a fairly large heat-sink area, but ten
watts or so may be obtained without resorting to water
cooling! Of course, all one has to do now is to drive the
lower transistor and one arrives at Mr. Linsley Hood’s
class A circuit!

IAN G. JOHNSON,
Farnborough, Hants.

Radio in airship R100
The Electrical Engineering Squadron at this Station has
undertaken to renovate, on behalf of the Royal Air Force
Museum, the experimental receiver, Type RX18A, from
the R100 airship.

We would be grateful if you could publish this appeal for
information on the receiver, especially with regard to
valve types and coil winding details.

R. M. HARRISON (F/O),
R.A.F., Syerston,
Newark, Notts.

WwWw americanradiohistorv. com


www.americanradiohistory.com

536

Test Your Knowledge

Series devised by L. Ibbotson® B.Sc., A.Inst.P., M.LE.E., M.L.E.R.E.

18.: Waveguide components and techniques

In all the questions it is assumed that the
basic waveguide is standard rectangular and
that it is propagating the dominant mode.
1. The behaviour of a waveguide com-
ponent or circuit can often be inferred by
analysis of the equivalent twin-transmission-
line circuit. In constructing the analogue
the transmission-line wires are taken to lie:
(a) along the centre lines of the broad walls
of the guide
(b) along the centre lines of the narrow
walls of the guide
(c) along a pair of opposite corners of the
guide
(d) along a pair of adjacent corners of the
guide separated by a broad guide wall.
2. If a waveguide component, in which
changes of guide dimensions occur, is to be
designed with the aid of the equivalent
transmission-line circuit, appropriate values
of line impedances to use for the various
guide sections are in each case:
(a) the wave impedance of the section of
guide
(b) the wave impedance multiplied by the
narrow guide dimension
(c) the wave impedance multiplied by the
wide guide dimension
(d) the wave impedance multiplied by the
narrow guide dimension and divided by
the wide guide dimension.
3. A waveguide component may be found to
contain an ‘“‘iris” (a thin metal plate or plates
perpendicular to the guide axis extending
part of the way across). The purpose of the
iris is generally to:
(a) protect the component by providing a
point at which sparking will occur first if
the component is overloaded
(b) “match out” a mismatch in the com-
ponent
(c) suppress higher order modes
(d) prevent dust from reaching certain
parts of the component.
4. A waveguide component is required to
have a slot in the guide wall parallel to the
axis of the guide, and the slot must not
radiate a significant amount of microwave
energy. The slot:
(a) may be anywhere in the guide walls
(b) may be anywhere in a wide wall, but
must not be in a narrow wall
(c) must be either along the centre line of
a wide wall or a narrow wall
(d) must be along the centre line of a wide
wall.

*West Ham College of Technology, London, E.15.

5. In order to determine, with the aid of a
Smith Chart, a point at which a susceptance
can be placed t0o match a mismatched
waveguide termination, three of the follow-
ing need to be known (and nothing more).
Select the redundant information:

(a) the v.s.w.r.

(b) the position of the voltage minimum

nearest to the source of mismatch

(c) the frequency

(d) the guide-wavelength.

6. The principle of reciprocity is obeyed:
(a) by all waveguide components
(b) by no waveguide components
(c) by all waveguide components except
certain ferrite devices
(d) only by certain waveguide components
containing ferrites.

7. If the construction of a waveguide com-
ponent  requires two similar  small
discontinuities 10 be introduced into the
guide, the distance between them:

(a) should be as small as possible

(b) should be as large as possible

(c) should be a whole number of half

guide-wavelengths.

(d) should be an odd whole number of

quarter guide-wavelengths.

8. In a microwave resonant cavity the electric
and magnetic fields:
(a) have maximum amplitudes which
coincide in space, and are in phase
(b) have maximum amplitudes which
coincide in space, and are in phase quad-
rature
(c) are in phase, and the maximum ampli-
tude of one coincides in space with the
minimum amplitude of the other
(d) are in phase quadrature, and the
maximum amplitude of one coincides in
space with the minimum amplitude of
the other.

9. It is desired to build a resonant cavity, to
resonate at a given frequency, having as high
a Q as possible (the general form of the cavity
being specified). The cavity should be de-
signed to have:

(a) as large avolume as possible

(b) as large a surface area as possible

(c) a maximum ratio of volume to surface

area

(d) a minimum ratio of volume to surface

area.

10. A resonant cavily lerminates a
waveguide. The v.s.w.r. in the guide at the

WwWWwWWwW.americanradiohistorv.com

Wireless World, November 1969

resonant frequency of the cavity is found to
be 2:1 and the position of the standing-wave
patiern at resonance is the same as its posi-
tion when the frequency is well away from
resonance. The coupling parameter of the
cavity is:

(a) zero, (b) 4, (c) unity, (d) 2.

11. Most microwave generators require to
feed a waveguide in which the V.S.W.R. at
the input does not exceed a specified value
(often 1.5:1). If a generator feeds a
waveguide with a large mismaich the main
effect is:

(a) electrical breakdown in the waveguide

(b) a reducuon of power output from the

generator in all cases

(c) a change in generator frequency only

(d) both power output and frequency

instability.

12. In a waveguide choke coupling an effec-
tive good contact is achieved at the
waveguide wall by moving the actual point
of physical contact one quarter wavelength
back along a half-wave short-circuited guide
section (the choke). The choke ring cut into
the flange always has a much wider slot than
the gap between the flanges (which forms the
first half of the choke). The reason for this is:

(a) convenience of manufacture

(b) to give the joint broad-band proper-

ties.

(c) to prevent arcing at the corner

(d) so that dirt will not be trapped in the

choke ring.

13. In a simple coaxial line to waveguide
transformer (probe launching section) the
distance between the probe and the short-
circuit in the guide should be approximate-
ly:

(a) one half free-space wavelength

(b) one half guide wavelength

(c) one quarter free-space wavelength

(d) one quarter guide wavelength.

14. In a directional coupler the coupling
holes:
(a) must be in broad faces of both
guides
(b) must be in narrow faces of both
guides
(c) must be in the broad face of one
guide and the narrow face of the other
(d) may be either in the broad faces of
both guides or the narrow faces of both
guides.

15. In a compensated magic T (hybrid
junction):
(a) each arm is isolated from the other
three
(b) each arm is isolated from two of the
other three
(c) each arm is isolated from the arm
opposite
(d) only one pair of arms are isolated
from each other.

16. Of the forms of attenuator listed below
one reflects energy rather than absorbing it.
Itis:

(a) the resistive film attenuator

(b) the piston attenuator

(c) the flap attenuator

(d) the rotary vane attenuator.

Answers and comments, page 549
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Detectives?

Our clue finders are “battery powered” for portability;
“tough” for reliability; and “economicai”.

Our range of portable battery/mains oscilloscopes covers the
majority of service requirements.

Advanced technology and design ensure fast detection of
equipment failure.

we’ll sglge your problem
Prices from £130.

For further advice or technical information write or ring.

SE Laboratories (Engineering) Limited. North Feltham Trading Estate, Feltham, Middlesex.
Telephone:01-890-1166 &5216(sglgs); 01:890-5876(works). Telegrams: Se1a9, Feltham. Telex: 23995.
Northern Sales Office, Bessell Lane, Stapleford, Nottingham. Telephone: Sandiacre 3255.
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TEGHNIGAL
TRAINING

In radio television |
and electronics |

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare for
a recognized examination, ICS can further your tech-
nical knowledge and provide the specialized training
so essential to success. ICS have helped thousands of
ambitious men to move up into higher paid jobs—they
can help you too! Why not fill in the coupon below and
find out how?

Many diploma and examination courses available, in-
cluding expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and practice
of valve and transistor circuits, and servicing work while building
your own 5-valve receiver. transistor portable, and high-grade
test instruments, incl. professional-type valve volt meter—
all under expert tuition. Transistor Portable available as separate
course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

Fr=ccccccacccmccccacccccac=a=

10/69

1 INTERNATIONAL CORRESPONDENCE SCHOOLS [
1 1
1 Dept. 222, Intertext House, Stewarts Road, London, SW.8

[}
: Please send me the ICS prospectus—free and without obligation.
] [}
§ ({state Subject or Exam.) 1
] [}
] [}
] ]
i NAME 1
] !
1 ADDRESS I
] ]
[} ]
] [}

1

AL CORRESPONDENCE SCHOOLS
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with

RADIO & TV SERVICING

Here in 4 handy volumes you have on
call the vital repair information needed
to beat the frustration and time loss that
fritters away the opportunity to earn
more. Packed with 2,657 circuits, printed
panel and component layout diagrams.
tables and waveform graphs, it covers over
1.000 of the popular 1965-69 TVs. Radios.
Radiograms. Car Radios. Record Players, and
Tape Recorders—including the latest infor-
mation on COLOUR TV.

GUARANTEED MONEY SPINNER

Written by a team of expert Research
Engineers. Radio & TV Servicing speeds up
repair work for year after year—there’s no
other publication like it and is much sought
after in the trade—guaranteed to speed up
fepair work and increase your earnings.

OVER 2,175 PAGES

Over 1,000 popular models
from 1965-1969.

ALL THESE MAKES COVERED

Aiwa, Alba. Baird, Beogram, Beolit. Blaupunkt.
B.R.C.. Bush. Carousel. Cossor. Dansette. Decca.
Defiant. Dynaport. Dynatron. Eddystone. Ekco.
Elizabethan. Ever Ready. Ferguson. Ferranti,
Fidelity. G.E.C.. Grundig. Hacker. H.M.V.. Hitachi,
Invicta, K.B.. Klinger. Kolster-Brandes. Loewe-
Opta. McMichael. Marconiphone. Masteradio,
Monogram, Motorola, Murphy. National, New-
matic. Pam. Perdio, Peto-Scotnt. Philco. Philips,
Portadyne. Pye. Radiomobile. Radionette. R.G.D.
Regentone. Roberts’ Radio. Robux, Sanyo, Sharp.
Smith’'s Radiomoblle. Sobel. Sony. Standard.
S.T.C.. Stella. Stereosound. Telefunken. Teletron,
Thorn, Trans Arena, Ultra. Unitra. Van Der Molen,
World Radio.

Repair data on
Colour TV

MOND TV. RADIDS.
RAOIOGRAMS.  CAR
RECORO

RAOI0S.
PLAYERS. TAPE RE-
COROERS.

Examine Radio & TV Servicing at home without
obligation to buy—send no money—just post
coupon today.

Sent by post on 7 days

FREE TRIAL

rf------------

o: Buckingham Press Ltd., P.O. Box 14, Gatehouse Rd.. Aylasbury, Bucks. Plsase
send RADIO & Tv SERVICING-—4 volumes. without obligation to buy. | will return the I

books in 8 days or post
Tick O Full cash price of £16. or
I here (120/- dep. and 16 monthly payments of 20/-. paying £17 in all. I

(It you are under 21 your father must fill in coupon.)

I Full Nam: Prease tick [V) here I
ol e
(BLOCK LETTERS PLEASE) The Mwe.u_:nmm

Aentes
Address wturnishos_ I

I County Fornished accom l
Temporary
address|__;

Occupsation
o/ thy sbeve
Signature Mr. Pl02se answrr hers
I
Mrs.

L RV4/5083 Miss )
. ___ § ¥ § § § § § § § § |
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RANGE WIDE WITH
GOS30R

m.sy Bass 2 N cDU 110

-

‘ 20 MHz Dual Channel
5 mV/cm Sweep Speeds
to 40 nS/cm Sweep Delay

CDU 120

50 MHz 5 mV/cm
25 MHz 1 mV/cm
Dual Channel. Sweep Delay

@

L
=H
<

CDU 130

15 MHz 5 mV/div.
Mains/Irternal Batteries
16.5 Ibs. including battery

CDU 150

35 MHz Dual Channel
5 mV/chr Sweep Speeds to
20 nS/cm Sweep Delay

BT T W

COS S () REEEIEIEE

Please write or phone for further details:
Cossor Electronics Limited, Instruments Division.
The Pinnacles, Elizabeth Way, Harlow, Essex. Telephone: Harlow 26862
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rare eclipse

The apertures in a cathode ray tube gun must
be aligned precisely in spite of productlon
tolerances in the six or more electrodes in-
volved. Errors of the order of a tenth of a thou
make all the difference if a round, crisp spot
is to be maintained. The requirement is a
dead fit for each component, no less. To this
end, BRIMAR have developed their own
methods for the production of assembly jigs
to meet these exacting requirements.

Even after assembly in such accurate jigs
as these, the guns are still subjected to
rigorous 100% inspection ; including a final
optical testof alignment, where even frac-
tional differences mean rejection.

And in addition to this, BRIMAR have an
unparalleled capability in chemistry, electron
optics and vacuum physics enabling them to

offer the widest design diversity backed by a
personalised customer service. This service,
provided by engineers with extensive ex-
perience of the electronics industry, covers
advice on tube characteristics, cperating
conditions and associated components.

Tailored packaging and reliable delivery
to meet production schedules are also part of
the BRIMAR Service.

Want to know more about BRIMAR
Industrial Cathode Ray Tubes ?—ask to see
our latest catalogue.

vonn Thorn Radio Valves and Tubes Ltd.
7 Soho Square, London, W1V 6DN Tel: 01-437 5233
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World of Amateur Radio

Local authorities and
amateurs

British amateurs are concerned at the difficul-
ties which are sometimes encountered from
local and government authorities in the
installation of transmitting and receiving
aerials on residential property (often it
seems as an outcome of complaints of television
interference). The main problems arise from
the Town and Country Planning Act, 1962,
which is increasingly being interpreted as
requiring that planning permission should
be obtained for even relatively modest masts
and towers and aerial arrays.

A further threat is that, with the availability
of all-u.h.f. television, some local authorities
are believed to be preparing to extend their
regulations to v.h.f. aerials (for example
for the 70 or 144 MHz bands) which would
previously have been regarded as of roughly
similar construction to domestic television
aerials and therefore not requiring planning
permission. Attempts by the R.S.G.B. to
exclude from planning permission aenal
masts and towers of under 35ft in height and
carrying typical amateur aerials have been
rejected by the Minister of Housing and
Local Government. The Ministry claims
that the local planning authorities should
continue to have the opportunity to consider

individual proposals.
Some amateurs have also been faced with
demands from local authorities for an

increase of rateable values of homes where
there is a large amateur aenal installation.
While to date it seems that most of these
demands have been successfully contested,

the Treasury has rejected an R.S.G.B. request
that no such proposals for rating increases
should be made.

There can be little doubt that current
legislation provides the authorities, where
they so wish, with the means to harass,
rather than encourage, amateur activity.

Birth of broadcasting

Regular broadcasting in the UK. was
initiated, not only at the request of, but
through the insistence of the experimental
amateur—so commented Wireless World
in 1923. This era has been recalled recently
by special amateur v.h.f. and h.f. contests
held as part of the Dutch commemoration of
what (at last) is now generally regarded as
the start, 50 years ago, of the first regular
radio broadcasting service in the world—
the concerts and talks broadcast over PCGG
at The Hague from November 6th, 1919
onwards. These concerts were initiated and
advertised by a young Dutch engineer Hanso
Idzerda who, even before the first World War,
had founded a Technical Wireless Bureau
and who, in 1917, had persuaded Philips at
Eindhoven to manufacture what became
known as the Philips IDZ valve.

The Hague concerts pre-dated those from
KDKA, Pittsburg, which has often been given
credit for the start of regular broadcasting.
Incidentally, the first musical transmission was
made by Fessenden on an h.f. alterndtor
station in 1906.

Idzerda’s later life was marked by dis-
appointments, with his pioneering achieve-
ments often belittled as large firms came into

Arthur Robinson, GIMDW,
secretary of the Northern Heights
Amateur Radio Soctety, Yorkshire,
photographed during a visit 10
W1BB, the well-known station near
Boston, Massachusetts of Stewart
Perry, the veteran “Top-Band”
(1.8MHz) enthusiast. The current
“Top Band” DX season has
opened with a number of notable
long-distance contacts including
several between Australia and the
Eastern United States.
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the field. His death was equally tragic. He was
executed by the Germans in November 1944
on suspicion of espionage when caught
searching for fragments of an exploded V2
rocket in a prohibited area.

There can be little doubt that the Dutch
concerts helped create the demand by
wireless enthusiasts in the U.K. for the start
of regular broadcasting. In 1921, following
an appeal in Wireless World, about £750 was
subscribed by British enthusiasts to allow
the concerts to continue.

Television interference

The recently released Post Office statistics
for cases of interference to television and radio
reception in 1968 show a marked increase
in the number ascribed to amateur and
other transmitters. Of 70,254 interference
cases closed by the P.O. investigators, 1151
or just over 1.5% were ascribed to amateur
transmitters. The number has risen appreci-
ably in the past five years or so. It is widely
believed by amateurs that modern TV receiver
installations, particularly those fitted with
transistor wideband mast-head (or back-of-
set) pre-amplifiers, are much more susceptible
to strong local signals on frequencies far
removed from the TV channels than older
receivers. Another increasing problem is the
number of viewers using set-top aerials which
can be much more susceptible tointerference.

Amateurs are however hoping that the
spread of u.h.f. television will result in a
marked easing of the position, since instances
of amateurs causing interference on Bands
IV and V are far rarer than on v.h.f.

The Post Office statistics also show the
rising incidence of interference generated by
thermostat controls in domestic gas and
oil-fired central heating systems, particularly
after some months of operation. Electrical
interference from such contact devices now
exceeds that from electric motors, previously
the most frequent cause of interference.

In Brief: Membership of the R.S.G.B,, in the
year to June 30th, rose by 1347 to a total of
15,392—this compares with an increase of
644 in the previous year. The membership now
includes rather over one-half (some 8000)
of all British licensed amateurs. Its over-
seas membership is 1378 . . .. The Australian
Post Office has approved the installation by
amateurs of unattended v.hf. repeater
stations operating on the 144-MHz band . . ..
The French P.T.T. is to support, at the next
congress of the Universal Postal Union, a
proposal that would admit QSL cards in the
“small packet” post . . . . The Scottish v.h.f.
convention is being held at The Carlton Hotel,
North Bridge, Edinburgh, on October 26th;
the convention includes a dinner, lectures and
an exhibition (GM3OWU, “Westerlea”, 9
Juniper Avenue, Juniper Green, Midlothian,
EH14 SEG) . . . . For the first time amateurs
have spanned the English Channel using the
10-GHz band. Dain Evans, G3RPE, operating
portable near Dover contacted the French
amateur station F2FO/P near Cap Gris Nez.
The British station had an output of only
15mW with a 10-inch dish aerial.

PAT HAWKER, G3VA
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New Products

Sub-miniature Television

Camera

A sub-miniature television camera (type BC1103),
believed 10 be the smallest commercially available
in the world, has been designed by EM.. for
inspection of the inside of pipes and for operation
in inaccessible locations under arduous con-
ditions. The BC1103 consists of two units, the
cylindrical camera head and a camera control
unit. The camera head measures only 24mm in
diameter and 122mm in length, is complete with
integral lens and lighting unit, and is sealed to
prevent the ingress of moisture and dirt. A 13mm
«-inch) vidicon camera tube is used and the high
performance head amplifier employs fe.ts and
integrated circuits. The lens lighting unit incor-
porates a lens with an angle of view of approxi-
mately 40°. The /6 camera lens gives adequate
depth of field for pipes of bore from 25mm to
65mm. The camera head can be connected 10 its
associated control unit by up to 65m of steel
reinforced camera cable. The camera controi unit

\ r—%
L =)
shown in the photograph with the camera
weighs only 19kg. The control unit provides all the
power, scanning and processing circuits for the
camera channel. Broadcast type 625/525 line
synchronizing pulses ensure compatibility with
all makes of video monitors and video tape record-
ers. Three camera controls (target, beam and
electrical focusing), in addition to the lighting
intensity controls and the power on /off switch are
mounted on a recessed front panel. An air pump
is fitted to the camera control unit to provide
cooling and to enable the camera head to be
operated continuously in ambient temperatures
up to 45°C. EM.L. Electronics Lid, Hayes,
Middx.

WW307 for further details

Digital A.C./D.C.Multimeter

Apart from the benefits gained from a digital
display, the TE 360 multimeter from Guest
International exhibits best-case accuracy figures
of +0.1% of reading, +0.1% of fsd., and is
capable of a wide variety of measurements.
These include 20 ranges covering a.c. and d..
voltage and d.c. current, and five ranges of
resistance. Voltage may be measured up to 1kV,
current up to 2A, and resistance up to 2M Q2

Input impedance varies from 10M Q2to 1kM Qon
d.c. volts and is 10M £ on all a.c. voltage ranges.
‘The display includes 3 digits and over-range
indication, polarity and decimal points. Readings
are given at 0.2s intervals and there are optional
facilities for b.c.d. and print command outputs.
Power requirements are 115 or 230V, 50 to
60Hz. A battery version is available. Price £198.
Guest International Lid, Nicholas House, Brig-
stock Road, Thornton Heath, Surrey, CR4 7JA.
WW327 for further details

Video Test-signal Generator

A complete set of signals for checking and
measuring the video characteristics of television
studio equipment, transmission links and trans-
mitters is provided by a new test-signal generator
available from Pve Unicam. All signals generated
conform to C.C.ILR, LEC, and CM.T.T. re-
quirements. T'he generator, Philips ’M 5572/74,
features  integrated—circuit  design  virtually
throughout and consists of three modules which
are housed in a case 132mm high. The three
units—blanking mixer and power supply unit,
sine-wave generator and pulse generator—are
interconnected by either cable or plug-in con-
nectors, and the complete generator can be ex-
panded through the addition of further modules.
The sine-wave unit can be used as a fixed-fre-
quency, multiburst or video-sweep generator. In
the first mode of operation it provides 1-10MHz
signals variable in 1MHz steps. In the second, it
produces 1-5SMHz multiburst signals with or
without black-white reference lines, and in the
third it gives sweep signals from 100kHz—
10MHz with or without 1MHz markers.
Various types of test signal for checking the
performance of video-transmission circuits, video-
amplifiers, etc., are provided by the pulse genera-
tor unit. These include square-wave, sawtooth,
staircase and sin€ signals. Square-wave signals
are available with repetition rates of 0.5 and
SOHz, and 15 and 250kHz, and all have risetimes
of less thran 60ns. However, filters can be switched
in to ensure standard risetimes. Sawtooth signals
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provided consist of line-frequency sawtooths with
or without intermediate lines at the black-white
level. The staircase signal has either five or ten
steps. Both types of signal can have superimposed
1-10MHz or colour sub-carrier signals added in
the blanking mixer. Where a superimposed colour
sub-carrier is used with the above signal, it is also
possible to switch in a colour-burst signal. The
amplitude of all components in the composite
signal can be adjusted via controls on the blank-
ing mixer, and other controls permit, for example,
black-white signals to be clipped or limited as
required. It is also possible to invert the set-up
level and include or exclude frame informatyon
from the composite signal. Pye Unicam Lid, York
Street, Cambridge.

WW310 for further details

Four-quadrant Multiplier

Philbrick /Nexus Research, is now offering a small
four-quadrant multiplier. The model 4450 is
compatible for use as a computing element in the
laboratory and, in applications where an accurate
multiplication process is required with no
limitations as to the polarity of the input signals.
Several applicauons such as modulation, fre-
quency doubling, and power measurements, can
be accomplished using the model 4450. The
muluplier operates at rated accuracy to 10kHz
with full output voltage capabilities 1o 100kHz.
[ts output is representative of the instantaneous
product of two input signals. Only one external
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4450
o
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& £ o =

trim is required for setting up. An optional scale
factor trim mav be used to improve accuracv
to +0.6% typical (+1% maximum) referred
to 10V tull-scale output. When scale-factor trim
is not used, accuracy is + 1% typical and +2%
maximum. The price of the model 4450 in quan-
tities of 1-9 is £41 10s each. Philbrick /Nexus
Research, 81a North Street, Chichester, Sussex.
WW309 for further details

Frequency-synthesized Drive
Unit

An h.f. drive unit, designated type GK 203, is
announced by the Communications Division of
Redifon. All solid-state and self-contained, with
integral power unit, the GK 203 uses frequency
synthesis to develop 285,000 channels in 100Hz
steps from 1.5 10 30MHz and to generate modu-
lated signals in seventeen selectable modes of
transmission. The new unit can be used with
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most h.f. transmitters and linear amplifiers. While
the GK 203 will accept an input from an external
frequency standard, it incorporates an internal
reference source which can be used as a standard
for other equipment. Where several of these drive
units are used, an economy may be effected by
omitting the reference source from all except one
master unit. Transmission modes cover c.w.,
m.c.w., d.s.b, compatible a.m., ss.b. with fully
suppressed carrier or with pilot carrier at —16dB
or —26dB levels, and, as an optional extra facility,
i.s.b. at either of two pilot carrier levels. On all
services employing a single sideband the usb. or
l.s.b. mode is selectable by a front-panel switch.
Automatic volume compression can be switched
in to maintain a high modulation index even at

low speech levels, and automatic voice or tone
activation of transmit /stand-by switching can also
be selected. Sidetone and two forms of muting are
available for associated receiver, to provide aerial
muting or a.gc. desensitizing. Redifon Lid,
Broomhill Road, Wandsworth, London S.W.18.
WW329 for further details

6,000-watt Amplifier

A 6,000-watt amplifier has been developed by
Derritron. Whilst primarily designed for operating
with a 1950lb thrust vibrator, this amplifier can
be used as a variable frequency power source.
The amplifier incorporates an oscillator and a
closed-circuit water cooling system, and uses
silicon transistors throughout. Check-out facili-
ties are included and the amplifier is protected
against overload. Derritron Electronics Ltd,
Sedlescombe Road North, Hastings, Sussex.
WW314 for further details

Multi-waveform
Generators

The series - 500 waveform generators from
Environmental Equipments is designed to pro-
vide the functions of many different instru-
ments, such as square-wave generator, sine-wave
oscillator, sweep generator, f.m. modulator,
variable repetition-rate pulse-generator, ramp
and raster generator, stimulation and simulation
signal in medical research, control signals for
aerospace and environmental testing. These
generators feature bipolar-sine, square, triangle,
ramp, reverse ramp and pulse outputs. In addition
models 504B and 505B add haversine and haver-
triangle waveforms. The wide frequency range
extends from 0.0001Hz (greater than 2 hours)
to 1MHz (1s) covering requirements from

biological to radio frequencies. Models 503B and
S05B offer precise control of frequency by an
external voltage. By applying a 0 to +5V, 0 to
—5V, or 0 to + 21V the frequency can be swept

over a 50:1 range—usable range is 100:1. All
models have triple output amplifiers giving push-
pull output if required, high output voltage,
and adjustable d.c. offset. Gating, triggering
(single shot) and variable start/stop phase are
also available. Typical waveform specifications
are: sine distortion, less than 1%, triangle
linearity better than 99%, square wave rise/fall
times 50ns. Environmental Equipments Ltd,
Denton Road, Wokingham, Berks.

WW338 for further details

Solid-state High-voltage
Equipment

Miles Hivolt have produced an instrument enab-
ling a 25kV 1 mA supply to be contained within a
panel height of only 133mm. The output of this
instrument, the Hivolt TH2S5, can be short-
circuited indefinitely, or load flash-over can occur
without damage either to the driver transistors or
the associated circuits. Plug-in printed circuit
boards are used in a modular design. The e.h.t.
generator comprises an oscillator module and a
moulded voltage multiplier stack. The TH25 is
fully metered for current measurement. The
voltage is set by means of a ten-turn poten-
tiometer. Although the Hivolt TH2S is produced
in such a small size, heat dissipation has been
kept extremely low and there is no undue tempe-
rature rise. The equipment is designed for bench
or rack mounting. Alternatively, the company are
supplying the model TH20 which may be accom-
modated in manufacturers’ equipment and as
such does not require metering. In this case the
voltage adjustment is by means of a ten-turn
preset potentiometer normally set by the user
within the range 10-20kV. Miles Hivolt Ltd,
Shoreham, Sussex.

WW306 for further details

Transistor-switched

Indicator Lamps

Available from Oxley Developments is a new
range of transistor-switched indicator lamps, for
use with negative logic. They use a p-n-p transist-
or, and are switched ON by a negative signal. The
new units have complementary characteristics to
the current range of transistor-switched indicator
lamps. The “Barb” feature permits simple fixing
on the front of the panel and allows close group-
ing of the units. The removable lens cap, available
in seven colours, facilitates bulb replacement
from the front of the panel. Also, lens caps can be
supplied which are virtally unbreakable. Oxley
Developments Company Ltd, Priory Park, Ulver-
ston, North Lancs.

WW319 for further details

Digital Integrated Circuit
Tester

A compact, low cost, integrated circuit tester,
manufactured by John Reeve Instruments, (de-
signated the 51B) provides push-button selection
of any test pin on most standard types of d.t1. and
t.t.l. circuits. Measurements are displayed on a
Sin scale-length meter. Fully protected against
overload and fitted with self-contained variable
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power supplies and a pulse generator, the instru-
ment is completely portable. Flexibility in opera-
tion is assured by utilizing manual control and
dispensing with the need for programming cards.
Up to 16 circuit pins are provided for on the basic
instrument and packages of any configuration
may be tested by using test sockets with adaptors
which plug into the front panel of the instru-
ment. The tester can be used in conjunction with
various items of ancillary equipment for checking
other types of logic or displaying circuit charac-
teristics on a transistor curve tracer. Fully auto-
matic functional tests and semi-automatic test
sequencing can be carried out using special
plug-in units. Price £235. John Reeve Instru-
ments, 8 Ownstead Gardens, South Croydon,
Surrey. CR2 OHH.

WW303 for further details

Digital Clock and Time

Code Generator

A series of integrated circuit digital clocks and
time code generators is available from Sintrom
Electronics. The digital clock, the 30,000,
designed for use with computers, data logging,
data processing and digital readout systems
requiring real or elapsed time inputs, is avail-
able in over 7,000 standard versions. Outputs,
in b.d.c. or Nixie decimal front panel displays,
can be in units of less than a second or as long
as a month. The b.c.d. output is available in
serial and/or parallel format. A wide variety

of timebases is available. An interlock circuit
allows the external system to ‘hold’ the clock
during readout without introducing any timing
error. The time code generator, which pro-
vides LR.LG. and N.AS.A. time code formats
in both modulated carrier and level shift forms
in addition to b.c.d. outputs, provides timing
information to analogue recorders as well as to
digital systems. Many versions are available
with choices of timebase, power supply, output
format and displays. Sintrom Electronics Lid,
2 Castle Hill Terrace, Maidenhead, Berks.
WW331 for further details

L.F. Signal Generator

A vIf. and Lf. signal generator (type 422) is
announced by the Airmec division of Racal. It is a
solid-state crystal-monitored digital-display in-
strument, and has a continuously variable out-
put from 0.005Hz to 50kHz. The 10V square
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and sinewave outputs are available via a built-in
matched 6002 80dB attenuator and an un-
attenuated triangular output is provided at 5V
p-p about earth. The 422 is suitable for many
applications, including the audio, servo and medi-
cal fields. A coarse tuning control gives con-
tinuity of tuning by making the direction of
rotation for frequency increase reversible for suc-
cessive half-ranges of the frequency decade
switch. This ‘“‘zig-zag” arrangement obviates the
necessity of reversing the coarse control back over
its full travel when switching between decades.
Accuracy is up to +2 parts in 10° with stability
of 1 in 10* over 30min. The precision with which
selected frequencies are displayed is demonstrated
by the least significant digit in the readout indi-
cating micro-hertz for the lowest frequency range.
The use of high-frequency basic oscillatory cir-
cuit ensures that the output frequency can be
altered with no appreciable time delay. This,
together with the fast presentation readout time
of 110 milliseconds for any frequency, enables
changes of output frequency of the instrument
to be -effected and displayed instantaneously.
Racal Instruments Lid, Bennet Road, Reading,
Berks.

WW302 for further details

Miniaturized Reed Switch

The FR/Hamlin reed switch MTRR-2 has been
reduced in size. The glass length is now
0.54in (13.7mm) instead of 0.625in, but the
diameter remains at 0.090in. Contact rating
is 10W maximum at 250mA. The off-centre
gap makes the MTRR-2 ideal for permanent
magnet applications. FR Electronics, Wimborne,
Dorset.

WW334 for further details

Megohmmeters

General Radio have announced two new megohm-
meters; types 1863 and 1864. These meters are
useful for measuring insulating materials as well
as capacitor or semiconductor leakage. Although
similar in appearance and accuracy, their operating
ranges differ in order to meet differing needs.
The 1863 can measure resistances from 50k 2 to
20 TR (2 x 10"’ at five test voltages from
50 to S00V. The 1804 (illustrated) can
measure resistances from S50k2 to 200 TR
at 200 test voltages from 10 to 1000V. Each

has an output voltage that is proportional to
meter reading for limit testing. General Radio
Company (U.K.) Ltd, Bourne End, Bucks.
WW301 for further details

Op. Amp. Power Supply

Weir’s compact new model 915 /912 power supply
is suitable for use with most makes of operational
amplifier requiring a balanced 12 or 15V regulat-
ed d.c. supply at currents up to 100mA. The
units have long-term overload and short-circuit
protection effected by constant current limiting at
approximately 120% of rating. The two outputs
can also be used in series to provide single
outputs of 30V or 24V at 100mA. Both outputs
have dual remdte sensing for use where the
power unit has to be located at some distance

from its load. Connections can be made via a
printed circuit edge connector which is supplied
with the unit. Regulation drift is less than
0.05%. Ripple and noise are less than 1mV p-p.
Weir Electronics Ltd, Durban Road, Bognor
Regis, Sussex.

WW318 for further details

Wire-wound Resistors

Impectron now distribute a resistor, called the
Cerwistor, in which instead of the usual method
of winding the resistance wire on the outside of a
tube or bar of porcelain it lies /nside the porce-
lain. This construction ensures that even the
thinnest resistance wire is given mechanical
protection. The Cerwistor is small in relation to
the rated dissipation, and its flat body takes up
very little space. It is available in 3-, 5-, 8- and
10-watt ratings at standard preferred values as
recommended by LE.C. series E24 which means
24 values between 1 and 10, between 10 and 100,
etc. The insulation resistance is greater than
1000M Q (with silicon protection even greater
than 100,000M (). Standard tolerance is +5% of
the nominal resistance value, better tolerances can
be supplied as specials. Impectron Lid, King
Street, London W.3.

WW31S5 for further details

Miniature Stabilized Power
Unit

The PU40 miniature power unit from Fenlow
provides stabilized d.c. voliages between + 10V
and +15V set by two external resistors. The
input is the mains supply of 210 to 225V 40 10
60Hz. It is an encapsulated unit measuring
approx. 82 x 63 x 25mm and has the following
performance. Output current 40mA ‘on each line
with shortcircuit protection. Line regulation is
0.01% for input voliage variation between 210
and 255V. The no-load to full-load regulation is
0.01%, and the total noise and ripple less than
2mV on each line. The unit is intended to drive a
number of operational amplifiers, but its price of
£20 should mean that it will find much wider
applications as a building block for use in small
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mains-powered instruments and also for ex-
perimental work in the laboratory. Fenlow Elec-
tronics Lid, Whittet’s Eyot, Jessamy Road, Wey-
bridge, Surrey.

WW308 for further details

Contact Cleaner

A glass fibre eraser available from Garforg-
Lilley and Brother is suitable for contact and
commutator cleaning, as well as for the pre-
paration of joints prior to soldering. This brush
will remove not only oxidization, but many
forms of contamination from copper, aluminium,
steel, etc., without damage to the components.
The eraser consists of a stiff glass fibre brush
mounted in a pencil shaped metal body. The
exposed brush length can be adjusted for wear
by a screw device fitted at the top of the body.
Refills are available in boxes of 25 brushes.
Garford-Lilley and Brother Ltd, 3 Hampton Court
Parade, East Molesey, Surrey.

WW336 for further details

Trimmer Potentiometer

Reliance Controls have introduced four new
trimmers. The CW 52 miniature wire-wound trim-
mer is unsealed and available in a resistance range
of 209 to 20k 2 with a resistance tolerance of
+ 10%. Mechanical adjustment is 20 twrns. Pin
configuration is 0.2in, 0.3in and 0.4in with 0.5in
between the outer pins. The CWS52 can also be
used for panel mounting and allows for adjust-
ment through a panel up to lin thick. The CW52
is thus an unsealed version of the already estab-
lished fully sealed CW'S1. The CWS3 and CW 5S4
are two new scaled trimmers with the same
electrical specification as the CWS52. The CW53 is

based on a dual in-line configuration with a 0.Sin
spacing along, a 0.3in spacing across, the body.
The wiper connections on this trimmer are dupli-
cated for mechanical stability. The CWS4 has a
0.3in, 0.4in and 0.lin pin configuration with
0.7in between outer pins. The CW5S5 is an un-
sealed version of the CW54 with identical electri-
cal specifications. All these trimmers are manufac-
tured with terminals of gold-plated brass and
wipers of gold-plated beryllium copper. Reliance
Controls Ltd, Drakes Way, Swindon, Wilts.
WW311 for further details

D.C. Amplifier

Advance Industrial Electronics announce the in-
troduction of the new Zeltex Model 240 fe.t-
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input differential amplifier designed for use in
low-level d.c. transducer, gain-switching and un-
loading-circuit applications. The unit features a
built-in feedback network, adjustable closed-loop
gain. Gain is set to any value between 1 and 1000
with an external resistor. High input impedance
10" ohms) and an 80dB common mode rejection
ratio (at any gain setting) make the Model 240
suitable for industrial, medical and biological
applications. The gain-bandwidth product is
IMHz min. The unit can be soldered to a p.c.
board or plugged into an optional mating con-
nector. Price (1—9) £37. Advance Industrial Elec-
tronics, Raynham Road, Bishops Stortford, Herts.
WW321 for further details

Universal Digital
Comparator

A digital comparator, the 6003B, designed to
provide computer decision-making facilities when
used in conjunction with any digital output
deSice, is now available from Sintrom. It will
accept single or multiple input data-groups from
the parent digital equipment, compare the input
to present limits, and within 20ms indicate one of
five possible output decisions. The decision

signals are in the form of contact closures and
front panel lights. The model 6003B will accept

information from any digital equipment with
outputs in 1-2-4-8 or 1-2-4-2 parallel b.c.d. form,
whether the signal indicates frequency, voltage,
capacitance, data card or computer information.
One comparator can provide up to five output
decisions, totalling 17 digits maximum and limit
settings can be quickly made by means of front
panel thumbwheel switches or remote program-
ming from other equipment. Comparator units
can be stacked to increase output decisions.
Sintrom Electronics Ltd, 2 Castle Hil! Terrace,
Maidenhead, Berks.

WW316 for further details

Transient Amplitude
Detector

A battery-operated transient amplitude detector
capable of reproducing a 30ns width pulse to
90% amplitude accuracy has been developed by,
and is now available from, Electro-Metrics Cor-
poration, a subsidiary of Fairchild Camera and
Instrument Corporation. The unit, designated
model TAD-66, makes use of a high impedance
differential probe for handling input signals from
0.001V 1o 25V. Four peak detectors, operating in
parallel, sample and hold the input signal after
amplification—two operating on the normal input
and two on the input inverted—to assure fully
redundant peak detection. The outputs of each
pair of peak detectors are fed to amplitude com-
parators. Each comparator sees only the highest
signal level that was fed to the detectors. A timing
and sampling system alternately samples the out-
puts of the comparators to provide a pulse train,
each pulse representing the highest transient seen
during the sample time of the peak detectors.
Sampling rates are variable from 10Hz to 1200Hz
from built-in triggering, or up to 10kHz from
external triggering. Slow sampling rates provide
data that can be displayed on oscilloscopes and
X-Y plotters. At the highest rates, the outputs are
handled by a computer or other fast reacting
device. The 30ns pulse-width handling capability
means that the TAD-66 will handle signals accu-
rately at frequencies from 10Hz to up to nearly

SOMHz. If amplitude accuracy is not important
and only indication of a transient is required, the
unit will sample, hold and provide an output
indication of a transient with a width of only a
very few nanoseconds. The unit is battery-operat-
ed and has both a 600 £2 balanced output and a
50 £ single-ended output for connecting to exter-
nal display devices. Fairchild Electro-Metrics Cor-
poration, 88 Church Street, Amsterdam, New
York 12011, US.A.

WW313 for further details

Digital Multimeter

Fluke International -announces a digital mulu-
meter which uses an analogue-to-digital con-
verter with only one-fifth of the parts normally
required. The unit, Model 83004, has five digits
plus 20% over-ranging. The basic unit measures
0 to 1100V d.c. in three ranges. Sampling speed is
25ms. Low-cost options include a.c. voliage,
millivoli-ohms, external reference (ratio) and fully
isolated remote programming and data output.
Because the new a-d. technique substantially
cuts down on the number of components used, a
number of operating characteristics are improved.
The new technique used in the Fluke 8300A is

based on storage capacitors, a single b.c.d. counter
and a resistive ladder network to serially de-
termine and display all digits. 1t is called the
recirculating remainder A to D system. Fluke
International Corporation, Garnett Close, Wat-
ford WD2 4TT.

WW322 for further details

Transistor Arrays

Two general-purpose transistor arrays have been
added to the range of linear i.cs available from
R.C.A. The CA3026 and CA3054, which contain
dual independent differential amplifiers with asso-
ciated constant current transistors on a common
monolithic substrate, have wide applications in
low-power systems at frequencies from d.c. to
120MHz. Bias and load resistors have been pur-
posely omitted to allow maximum application
flexibility. The monolithic construction of the
arrays gives close electrical and thermal matching
between each pair of amplifiers, making these
devices particularly useful in dual channel appli-
cations. The six n-p-n transistors which form each
pair of amplifiers are general purpose types exhib-
iting low Lf. noise and a gain bandwidth product
in excess of 300MHz. The CA3026 is contained in
a hermetic 12-lead TO-5 package and is rated for
operation from —55° to +125°C. The CA3054,
which is electrically identical 1o the CA3026, is
contained in a 14-lead dual in-line plastic package
for applications requiring a limited operating
temperature range, between 0°C and +85°C. The
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many applications of these devices include dual
sense amplifiers, dual Schmiu triggers, mulu-
function combinations, i.f. amplifiers, product
detectors, doubly balanced modulators and de-
modulators, balanced quadrature detectors, cas-
cade limiters, synchronous detectors, pairs of
balanced mixers, synthesizer mixers and balanced
cascode amplifiers. The CA3026 and CA3054 are
available at 15s 6d each for quantities of 100 plus
from R.C.A’s three distributors: Semicomps Nor-
thern Lid, Robert Electronics Lid, and Electronic
Component Supplies (Windsor) Ltd. Large orders
of 1,000 plus should be made directto R.C.A. L,
Sunbury-on-Thames, Middlesex.

WW324 for further details

Oscilloscope Probe Adaptor

Sealeciro have developed a new right-angled
sub-miniature adaptor for use with oscilloscope
probes. Designated Conhex $5-005-0119, the dev-
ice will convert standard shielded probes to right
angled devices and is particularly useful for

multiple test point monitoring in complex circuit-
ry. The unit can be screwed into the end of the
oscilloscope probe assembly in place of the stan-
dard tip. All metal parts are gold plated and the
insulator is of Teflon. Sealectro Lid, Farlington,
Portsmouth, Hants.

WW317 for further details

Remote Programming
Digital Multimeter

Dana Electronics announce a new range of pro-
grammable digital meters—the 4433/235 (non-
isolated output) and the 4434/235 (isolated out-
put). Both have isolated programming facilities
for a.c., d.c., ohms and active filter as standard.
The 4434 has the added feature of a built-in
delayed command generator. These delays are
appropriate to the function or filter speed called
up and release the systems engineer from settling-
time problems. The delayed command can be

0128

over-ridden at any time by direct command.
Prices: 4433/235—£1,050; 4434/235—(1,150.
Dana Electronics Lid., Dallow Road, Bilton Way,
Luton, Beds.

WW326 for further details

Monolithic Linear Multiplier

A monolithic linear four-quadrant multiplier, the
MC1595, is available from Motorola. The output
voltage is a linear product of two input voltages
and a constant scale factor. The circuit is so
designed that the scale factor and the input/out-
put voltage ranges can be adjusted by the user to
accommodate a wide variety of applications. Good
linearity is obtained—typically 0.5% error for the
X-input and 1% for the Y-input. Other features
of the MC1595 are good temperature stability
and an input voltage range of +10V. Applica-
tions of the MC1595 include arithmeuc opera-
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tions (multiplication, division, squaring, finding
square roots, and determining mean square),
detection (am., f.m., phase and synchronous),
modulation /demodulation (a.m. and balanced),
frequency doubling, direct reading electric power
measurements, trigonometric operations, and
electronic gain control. Also available is a relaxed
specification version with a temperature range of
0°C 1o +75°C, known as MC1495L. The multi-
plier is housed in a TO-116, 14-pin, dual in-line
ceramic package. Motorola Semiconductors Ltd,
York Hose, Empire Way, Wembley, Middx.
WW330 for further details

P.C. Board Holder

The Keyston Mark II printed circuit work-holder
is suitable for bench mounting or free sianding.
The work frame accepts boards up to 15 x 10in
(380 x 250mm) and up to }in (3mm) thick and
the working angle may be adjusted to suit the
individual operator. The trunion mountings have

A
positive notch locations allowing the board to be
reversed in a single operation. Extra guide rails
can be fitted for simultaneous multi-assembly of
smaller boards. A foam componeni<lamping pad
is available. Keyston Engineers Ltd, 8 Tettenhall
Road, Wolverhampton, Staffs.

WW312 for further details

Instrument C.R.T.

The M-O Valve Co. announces an extension to its
range of high performance instrument c.r.ts, with
the introduction of the 1400B—a single gun,
mesh-p.d.a. type having a display of 10cm X 8cm

—
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and an overall length of only 35cm. The X-sensi-
tivity is 11V/cm and the Y-sensitivity SV /cm.
Deflection linearity is better than 5%. A typical
final anode voltage for the 1400B is 12kV and
under these conditions it can be used in oscillo-
scopes having bandwidths of 100MHz. The M-O
Valve Co. Ltd, Brook Green Works, London W.6.
WW323 for further details

*¢*Communications”’
Transistors

Twenty new “‘communications” transistors manu-
factured by T.R.W. Semiconductors Inc, Cali-
fornia, are now available from M.C.P. Electronics.
All are designed to be capable of withstanding
severe mismatch under adverse load or phase
conditions. These 12.5V devices are divided into
four families. The five designated 2N5687-91 are
for use in the 20-88MHz band and they range in
power from 1.5 to 40W. Series 2N5702-6 is for
use irf the 144-175MHz band with a similar

output power range. Five transistors designated
2N5697-5701 cover the 450-470MHz band and
have power outputs from 0.25 to 20W. The fourth
series, 2N5710-14, is specifically designed for high
level am. modulation applications. Power output
in this group ranges from 0.3 to 20W. M.C.P.
Electronics Ltd, Alperton, Wembley, Middlesex.
WW305 for further details

Electronic Switches

Now available from Interplanetric is a range
of electronic switches, which employ Schottky
diodes, for applications where high reliability,
small size and fast switching is required.
With low distortion and good transient re-
sponse, the performance is claimed to be superior
to that of balanced mixers used as switches.
Low-loss, wide band, ferrite networks further
contribute to the efficiency of the switches.
Switching port voltages have been selected such
that a positive voltage turns the switch on, and a
negative voltage turns the switch off, thus avoid-
ing the threshold uncertainty which results when
zero switching voltage is used. Models are available
with a built-in driver operating from a standard
unipolar switching input compatible with common
integrated circuitry. Interplanetric, 39-49 Cowleaze
Road, Kingston upon Thames, Surrey.

WW332 for further details

Pulsed J-band Gunn Diode

A pulsed J-band (12-18GHz) hybrid mode
Gunn effect oscillator has been announced by
Plessey. Designed principally for use in high
resolution, short range radar, these devices
are made from epitaxial gallium arsenide layers
grown by a process originating from the Allen
Clark Research Centre at Caswell. The devices
can be operated in both coaxial and waveguide
cavities. Power outputs are up to SW under
lus pulsed conditions, and p.r.fs up to S0kHz.
Conversion efficiencies are between 7 and 12%.
Rise times are typically less than 2ns, and
typical input requirements are 30V, 2A.
Plessey Components Group, Microelectronics
Division, Cheney Manor, Swindon, Wiltshire.
WW333 for further details

Heatsink Extrusion

The latest heatsink material to be added to the
Jermyn range is the A25/2007. This extrusion
offers a very large surface area with a substantial
mounting web for the semiconductor. A feature
of the extrusion is its light weight: for example a
thermal resistance of 0.5°C per watt is typical for
the heatsink type A25/2022 which is black ano-
dized and has an overall size of approx. 115 x
120 x 140mm long. The extrusion is also avail-
able in lengths up to 1 metre. Jermyn
Industries, Vestry Estate, Sevenoaks, Kent.
WW325 for further details
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Radiotelephone
Fixed Station

A new radiotelephone fixed station has been
announced by Pye Telecommunications Ltd.
Known as the F30FM, the fixed station, which
is fully solid-state, is suitable for simplex or
duplex operation in one of four frequency
bands in the range 32.5—174MHz. There is
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a choice of 12.5kHz, 20/25/30kHz or 40/50/60
kHz channel spacing and the transmitter has
a power output of 30W. Modular constructios
in conjunction with printed circuit sub units
provides easy access to all components and
simplifies servicing. Pye Telecomniunications
Ltd, St Andrew’s Road, Cambridge.

WW337 for further details

Low Reverse-leakage
Rectifiers

Solitron of America announce a series (F927) of
high-voltage axial lead, low reverse-leakage recti-
fiers. The series has a p..v. range of 5,000 to
25,000V and a reverse leakage of 1uA at 25°C,
and will handle 0.5A at $5°C in free air. The

S

devices can be applied in all standard, single and
polyphase rectifier circuits. The units are corona
free and said to meet stringent electrical, mechani-
cal and environmental specifications. Solitron
Devices, Inc, 256 Oak Tree Road, Tappan,
N.Y.10983, US.A.

WW320 for further details

Phase Sensitive Detector

AIM Electronics announces a néw phase sensitive
detector type PSD 122A which has an output
drift less than 0.005% per °C and with a full scale
deflection of + SV. This means that zero drift is
less than 250uV/°C. Linearity is better than
0.05% and there is an overload indicator which
shows when the incoming signal is outside the
permitted limits. The dynamic range is over 70dB.
The instrument has its own meter built in. The unit
accepts a reference signal of over 100mV r.ms.,
which is used either as a quadrature or in-phase
reference to the measured signal. The measured
signal is 1 volt r.ms. for full scale deflection of
the meter (corresponding to +35 volts at the
monitor socket). The sensitivity may be increased
to 14V rms. input for full scale deflection by
the use of AIM’s standard range of filters and
amplifiers. The PSD 122A has an input band-
width of 150kHz and a noise equivalent band-
width of 0.025Hz. Price £147. AIM Electronics
Lid, The River Mill, St. Ives, Huntingdon.
WW304 for further details
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November Meetings

Tickets are required for some meetings: readers are advised,
therefore, to communicate with the society cohcerned

LONDON

5th 1.E.E—"Some feasibility studies of synchronized oscillator systems for p.c.m.
teléhone networks” by M. R. Miller and “Wisdom: a method of synchronizing
distributed systems to a p.c.m. system” by P. A. Wing at 17.30 at Savoy P1, W.C.2.

$th 1LE.R E—*C.A.D. of communication systems and circuits” by P. S. Brandon at
18.00 at the London School of Hygiene & Tropical Medicine, Keppel St., W.C.1.

6th R.TS.—*“The application of silicon diode arrav targets in television camera
tubes” by A. J. Wooigar and C. J. Bennett at 19.00 at the LT.A,, 70 Brompton Rd.,
S.w.3.

7th 1.E.E.—Colloquium on *“Bio-clectrical engineering and power sources” at 14.30 at
Savoy I, W.C.2.

7th Brit. Acoustical Soc—‘‘Microwave acoustics” at 17.00 at Imperial College,
S.wW.7.

11th LE.R.E.—Discussion on “Studies of the lower atmosphere by modelling
techniques™ at 18.00 at 9 Bedford Sq., W.C.1.

12th LE.E.—*“Mintech and the electronics industry” by 1. Maddock at 17.30 at
Savoy P1,, W.C.2.

12th LE.E—*“Noise problems in measurement” by Dr. E. A. Faulkner at 17.30 at
Savoy Pl,, W.C.2.

121h L.E.R.E.—"Locomotive-borne computer for continuous train control” by M. 8.
Birkin at 18.00 at 9 Bedford Sq., W.C.1.

12th Soc. Environmental Eng.—“The British calibration service” at 18.00 at
Imperial College, Mech. Eng. Dept., Exhibition Rd., S.W.7.

12th S.E.R.T—"Industrial electronics” by A. F. Giles at 19.00 at the London School
of Hygiene & Tropical Medicine, Keppel St., W.C.1.

13th LLE.R.E./I.E.E.—Second lecture on “Physiology for engineers” at 18.00 at St.
Bartholomew’s Hospital Medical College, E.C.1.

13th R.T.S—*Colour recording—a look at the ‘video printing’ and ‘Vidtronics’
systems” by R. J. Venis and J. Mulliner at 19.00 at the LT.A,, 70 Brompton Rd., S.W.3.

14th 1.LE.R.E./LE.E.—Discussion on “Computer standardization: bane or blessing?
‘an examination of the issues especially with respect to 1/0 interfaces)” at 14.15 at
Savoy PI,, W.C.2.

17th 1.LE.E.—Discussion on “Alternatives 1o degree examinations as a means of
assessment” at 17.00 at Savoy Pl., W.C.2.

18th I.Mech.E.—Discussion on “Computer aided design” at 09.30 at 1 Birdcage
Walk, S.W.1.

18th 1.E.R.E—*Solid state television receivers—a pattern of second generation
designs for monochrome and colour” by P. L. Mothersole at 18.00 at the London
School of Hygiene & Tropical Medicine, Keppel St., W.C.1.

19th LLE.E.—Discussion on “Instruments for the recovery of signals from noise” at
17.30 at Savoy P'l,, W.C.2.

20th Inst. Electronics—*“A technique for the evaluation of data communication
networks” by M. B. Ashdown at 18.30 at the London School of Hygiene & Tropical
Medicine, Keppel St,, W.C.1.

21st L.E.E.—Colloquium on “R.F. and microwave industrial heating” at 10.00 at
Savoy P, W.C.2.

21st L.LE.E.—*Recollections of the early days of the thermionic valve indusiry” by
S.R. Mullard and L.. S. Harley at 17.30 at Savoy P, W.C.2.

26th 1.E.R.E.—*Management by objectives” by ID. Simpson at 18.00 at 9 Bedford
Sq., W.C.1.

27th R.T.S.—Symposium on “Professionalism and training in educational televi-
sion” at 17.00 at the L.T.A,, 70 Brompton Rd,, S.W.3.

BELFAST
25th LE.R.E—"Audio frequency hi-fi amplifiers” by I. Hardcastle at 18.30 at the
Ashby Inst., Queens University, Stranmillis Rd.

BIRMINGHAM
12th R.T.S—*Electronic video recording” by Sir Francis McLean at 19.00 at Broad-
casting House, Carpenter Rd.

BRIGHTON
11th LE.RE.—“The place of the library in electronic engineering” by Miss E.
Garratt at 18.30 at the College of Technology.

BRISTOL
19th 1.E.E./1.E.R. E—*“E.M.I. 2001 colour television camera” by I. J. P. James at

19.00 at the University.

27th LLE.E.—Faraday Lecture “‘People, communications and engineering” by J. H. H.
Merriman at 18.30 at Colston Hall.

28th L.E.E.—Faraday Lecture at 10.00 (students) at Colston Hall.
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CAMBRIDGE
13th LE.R.E./L.E.E.—“Digital controi of radar displays” by H. Giles at 20.00 at the
University’s Engincering Labs, Trumpington St.

CARDIFF

12th 1.LER.E.—"Moire fringe measurement and numerical control of machine
tools” by A. T. Shepherd at 18.30 at the University of Wales, lnst. of Science &
Technology.

13th—"“The electron microscope” by B. Rees at 19.00 at the University of Wales
Institute of Science & Technology, Cathays Park.

14th S.E.R.T.—*Traffic control’” by A. Gregory at 19.30 at Llandaff Technical
College, Western Avenue.

CHATHAM
20th I.E.R.E.~—*The Concorde flight control and landing systems” by D. M. Fryer
at 19.00 at the Medway College of Technology.

COVENTRY
13th LE.R.E—*“The use of light frequencies in communications” by R. B. Dyott at
19.15 at the Lanchester College of Technology.

DORKING

Sth 1.E.E—*“Medical electronics” by Dr. D. W. Hill at 19.30 at Martineau Hall,
Dorking Halls.

25th 1.E.E.—*Computer aided design” by J. A. Weaver at 19.30 at the Star & Garter
Hotel.

DURHAM
26th 1.E.E.T.E—*“Modern techniques of air-traffic control” by J. Henderson at
19.30 at the Universitv's Science Labs, South Road.

GLOUCESTER
18th 1.E.E.T.E—“Electrics and electronics in aircraft’” by H. Hill at 19.30 at the
Technical College, Brunswick Rd.

HIGH WYCOMBE
18th .E.E—“Elementary principles of digital computers” by L. F. Cowan at 19.15

at the College of Technology.

HUDDERSFIELD
27th LE.R.E—“Lasers” by Prof. O. S. Heavens at 19.00 at the College of
Technology, Dept. of Electrical & Electronic Engineering.

LEICESTER
13th LE.R.E—"Ground station aerials for satellite communications” by D. H.
Shinn at 18.30 at the University Physics Lecture Theatre.

LIVERPOOL
12th LE.R.E.—*Aircraft and instrumentation” by C. A. Williams at 19.00 at the
University’s Dept. of Electrical Engineering.

LOUGHBOROUGH
18th 1.E.R.E/LE.E.—*Impact of microclectronics for circuit engineers” by C. S.
Den Brinker at 18.30 at the University of Technology, Edward Herbert Bldg.

MALVERN
13th LE.R.E.—“Airborne collision avoidance systems” by S. & D. Jones at 19.30
at the Abbey Hotel.

MANCHESTER

18th L.LE.R.E.—*Automobile electronics” by W. F. Hill at 19.15 at the Renold Bldg.,
U.M.LS.T,, Altrincham St.

27th S.E.R.T.—**Stereo broadcasting” at 19.30 at Renold Bldg, UM.LS.T.

NEWCASTLE-UPON-TYNE

Sth S.E.R.T.—*“The Post Office Tower of London™ by A. W. Mead at 19.30 at the
Charles Trevelyan Technical College, Maple Terrace.

12th LE.R.E.—*Application of positive temperature coefficient thermistors™ by
C. G. Smith at 18.00 at the Polytechnic (Rutherford College), Dept. of Physics &
Physical Electronics.

NEWPORT, L.o.W.
14th LE.RE.-—*Radar in a marine environment” by H. Giles at 19.00 at the
Technical College.

PLYMOUTH
13th LEE./LE.R.E—*Satellite communication” by J. Lawson at 19.00 at the
University.

READING

24th LE.EE—"Hi-fi” by ]. Moir at 19.30 at the J. J. Thomson Laboratory, the
University, Whiteknights Park.

25th LE.R.E.—“Automatic test equipment” by O. H. Davie at 19.30 at the J. J.
Thomson Laboratory, the University, Whiteknights Park.

RUGBY
18th 1E.E.—Faraday Lecture “People, communications and engineering” by J. H. H.
Merriman at 14.30 (students) and 19.30 (public) at the Granada Cinema.

RUGELEY
6th |LE.R.E-—Electronic musical instruments” by Leslie E. A. Bourne and
B. Arnold at 19.00 at Shrewsbury Arms Hotel, Market St.

SOUTHAMPTON
25th 1.LE.E.—Faraday Lecture *‘People, communications and engineering” by J. H. H.
Merriman at 10.30 and 14.30 (students) and 18.30 (public) at the Guildhall.
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Literature Received

For further information on any item include the
approoriate. WW number on the reader reply card

ACTIVE DEVICES
We have received the following literature from Nobel Electronics, Nobel House,
5-7 High St, Welling, Kent.
Semiconductor summary 1969, listing STC digital and linear i.cs,
transistors and diodes .................. .. Ww401
Semiconductor price list for above catalogue ............... ... WWw402
RCA Great Britain Ltd, Lincoln Way, Windmill Road, Sunbury-on-Thames,
Middx, have produced the following publications:
RCA solid-state products guide ..
SK series replacement guide ................ ... i,
Mounting hardware supplied with semiconductor devices
Mullard minibook No.3 “Semiconductor devices” has been prepared by the
Mullard educational department as an introduction to semiconductor devices
for those with only a very basic knowledge of electronics. It is available from
Mullard Educational Service, Torrington Place, London W.C.1, price Ss.

Amendments for the AEI Semiconductors and Technical Data Book have been
prepared by AEI Semiconductors, Carholme Road, Lincoln.
12A, amendments for Vol.1
12B, amendments for Vol.2

PASSIVE COMPONENTS
West Hyde Developments, 30 High St, Northwood, Middx, have published a
catalogue which describes the Contil Mod-2 range of p.v.c. coated instrument
CATCS waia om0 0w m a sl win 0 0 F 0 A OH o B alh Wbt WA o vl 00 cn b o e i b WW408
Ferranti Ltd, Dunsinane Ave, Dundee DD2 3PN, Scotland, has the following
microwave literature available:

Ferrite circulators 5.9t0 6.4 GHz ............................ WW409

Ferrite circulators 3.7t042GHz ......................oou... WW410
The full range of products manufactured by Oxley Developments Co. Ltd,
Priory Park, Ulverston, Lancs., such as Barb insulators, plugs and sockets
and trimmer capacitors, is described in a catalogue ................ Ww411
Received from Erie Electronics Ltd, South Denes, Great Yarmouth, Norfolk,
the following literature:

Moulded track potentiometers ......................oviiiin.. wWw412

Additional data sheets and price list for Erie catalogue ........ WWwW413
“Battery replacement guide” gives the RCA equivalent for batteries in the
domestic products of over 300 manufacturers. RCA Great Britain Ltd, Lincoln
Way, Windmill Road, Sunbury-on-Thames, Middx. .................. WW414

HARDWARE

The “Zip Twist” fastener, which can be pushed on to studs of fragile
material and given a quarter-of-a-turn to lock and which has a self-threading
action for removal, is the subject of a leaflet from the Carr Fastener Co. Ltd,
Stapleford, Nottingham NG9 8A] ...............ccooiiiiiviiiin.n. WW415
The “Pana Vise”, which is a bench mounted vice allowing work to be held at
any compound angle within a half sphere, is described, with accessories, in
literature from Special Product Distributors, 81 Piccadilly, London
B L ) WW416

P.T.F.E. shapes, including rod, tube, sheet, strip and sleeving, are described in

publication from Polypenco Ltd, Gate House, Welwyn Garden City, Herts.
WwWw417

EQUIPMENTS

A Ins rise-time sampling unit, the type S-5, which has a IM Q-15pF input
impedance, is described in a leaflet from Tektronix UK Ltd, Beaverton House,
Hatpendens;, TLeTTS ety e s na e rbis nid 4o v it Javewas Pereisree Si WW418
The following two bopklets are available from Aveley Electric, South
Ockendon, Essex:

Systron Donner analogue computers (10/20-40/80) ............ WW419
Aveley news (monthly) giving information on equipment imported from
GEITIARY vgw s ma { $iors 1050004 = 01005 B A B Sh 2ol KA 5 8 S WwW420
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A digital integrated circuit tester (type S1B) is the subject of a leaflet from
John Reeve Instruments, 8 Ownstead Gardens, Sanderstead, South Croydon,
Surrey CRZOHH ......oooiiiiiiiiiiiiiiiieaeeenennsann, ... WW421
A series of low-noise broadcast quality microphone amplifiers are described in
a leaflet from Elcom (Northampton) I.td, Weedon Road, Industrial Estate,
Northampton ..... e 0 S RARY S S b i T e T Y. W v e N e A Sy WWwW422
A wide range of instrumentation is described in a booklet “New electronics
for measurement, analysis and computation” from Hewlett-Packard, 224
Bath Rd, Slough, BUcks .......ic.iirniiierneeee i, WWwW423

GENERAL INFORMATION
Available from the City and Guilds of London Institute, 76 Portland Place,
London WIN 4AA, a publication called “SI Symbols, abbreviations &
conventions”, price 2s.
We have received two more books in the “Measurements concepts” series from
Tektronix UK. Ltd, Beaverton House, Harpenden, Herts. They cost 10s each
including postage.

*“Spectrum analyzer measurements” and “‘Automated test systems”.

The latest edition of the British Amateur Electronics Club Newsletter contains
a report of the Club’s exhibition of electronic games and articles of construc-
tional interest. Mr. C. Bogod, 26 Forrest Road, Penarth, Glam.

The following literature has been produced by the British Standard Institutin,
2 Park Street, London W1Y 4AA:
PD6435: “Instructions to technical committees for the preparation of
generic specifications for electronic parts of assessed quality”, price 21s.
BS9500: “Sockets of assessed quality for electronic tubes and valves and
plug-in devices: generic data and method of test,” price 16s.
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—————— Optimum traffic frequency
—-—-—:=— | owest ysable HF

It will be seen that the MUF for Johannesburg is just below 3SMHz for an
eight-hour period with very small variations. This should provide excellent
conditions in the 26-MHz broadcasting band and the 25-MHz amateur band.
The South America curve tends to a similar shape and favourable daylight
conditions can also be expected. The Far East route will require full use of
frequency complements to combat the continually changing MUF.,

LUFs depend partly on geographic variation of atmospheric noise level and
therefore, unlike MUFs, do not apply to both directions of a route. Those shown
were calculated by Cable & Wireless Ltd for reception of specific point-to-point
services in the UK. but serve as a guide for all modes and services.
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Answers to
‘Test Your
Knowledge’ —18

Juestions on page 536

1. (a) The analogy is often justified by regarding the

guide as consisting of two centre-line strips joined by a
contfituous row of quarter-wave stubs (making up the
rest of the guide walls) on each side. This analysis is not,
however, strictly correct since currents in the broad
faces of the guide walls are not entirely transverse.

2. (d) This result is arrived at by considering the average
value of the mean-square voltage across the wide faces
of the guide, and the power flowing in the guide.

3. (b) Depending on its form the iris is equivalent to an
inductance, capacitance, or combination of the two,
shunting the guide. Its normalized admittance can be
calculated from its dimensions.

4. (d) The slot must not interest lines of current flow in
e guide walls.

5. (¢) The position for the susceptance (post or iris) is
found in terms of guide-wavelengths distance from the
reference voltage minimum.

6. (¢) Waveguide isolators, circulators and gyrators arc
non-reciprocal. These all use ferrite materials.

7. (d) In this way the reflections from the two cancel.
The smaller the number of quarter-wavelengths (at the
design frequency) the greater the range of frequencies
over which the reflections will almost cancel.

8. (d).

9. (¢) The energy stored depends on the volume of the
cavily, the power dissipated on the cavity surface area.

10. (b) Since the standing wave pattern is in the same
position at resonance as it is well away from resonance
the cavity is undercoupled. Hence the coupling
parameter is 1/v.s.w.r.

11. (d) Since the source of reflection is gencrally many
wavelengths from the input any slight change in fre-
quency will cause a large change in the impedance
which the guide presents to the generator. This, in
turn, affects both the frequency and power output of
the generator.

12. (b) This is an application of the high-low impedance
principle in which alternate quarter-wave sections of
high and low impedance guide are used.

13. (d) The wave travelling towards the short circuit
suffers a reversal of phase on reflection, and this, added
10 the phase lag of n radians introduced by .the
journey to the short circuit and back, causes the wave
reflected from the short circuit to be in phase with the
wave propagated directly in the required direction in the
wave guide, A

14. (d) To couple out energy from a guide a hole has to
interrupt only lines of current flow, but the fields
stimulated in the other guide must be correctly orient-
ed to propagate in that guide.

15. (c) Matching elements are incorporated in the junc-
tion to achieve this condition.

16. (b) In the piston attenuator the attenuation Is
provided by a section of cut-off waveguide.
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BULGINREREGISIONREOMBONENIS

ARE KNOWN ALL OVER THE WORLD
P FOR  ORIGINALITY AND  QUALITY

TAKE SWITCHES

Bulgin Moulded Insulation Switches are manufactured by the latest automatic methods with
constant testing assuring that the highest standards of performance and finish are always
maintained. All front of panel parts are plated in brilliant chrome, except where mouided
operators are used, these are black. Internal contacts and soider tags are heavily siiver piated
for the best possible connection, ali other metal parts are suitably protected against corrosion,
and the polished biack mouided bodies give excelient insulatidn.

A wide range of different models are available. Operation can be Toggie, Biased Toggle,
Biased Push-Push (successional) Action, Push-Pull, Siider, key and Semi-Rajary shaft.
Connection in all cases is to Soilder Tags, with screw Terminals available to order
as an alternative on some of the models. A wide range of modifications can
be supplied, to agreed quantity orders. Proof test = 2KV. at 50 c/s I.R.
<4 100M 52 drawing or recovered at 500V.

The comprehensive range of Bulgin proprietary Switches of
“laminated” construction, have, during recent years been
supplemented by improved models of ‘‘moulded body”
construction. Careful attention to design. and new
production techniques havelargely offsetincreased
costs to the advantage of our customers.
Every effort has been made to cover the
largest field of application. without
wasteful duplication or perpetuat-
ing types for which no reason-
able demand now exists.

THE CHOUICE

SM.480/PD

SRM.265

.

S$M.269/PD/TERM
SRM.269/TERM

SM.367/TERM

$M.324/2

SM.267/2 fitted with
Knob K.516

In the Profes-
sional and Com-
mercial field the moulded
range is increasingly being
used and preferred and with
this in mind we have produced a
Wall Chart illustrating and describing the
complete range of Moulded Switches now

available, cross referenced to the old laminated
types which they are replacing. in order to assist our
customers select the current versions. In addition to this
we also have a single sheet leaflet available showing the
detailed test and inspection reports on SM.259/PD Single Pole
type. the SM270/2 Double pole change over type and the SM.277/2,

SM301/2, High Rating. D.P.M.B. and Double pole change over types.
Ask for ref.

SM.693

SM.691/TERM

SRM. 270/2

SM.419/2

5M.270/2/P0

SEND FOR COMPREHENSIVE MOULDED SWITCH/LAMINATED
SWITCH EQUIVALENT LIST REF 1536/C.

MANUFACTURERS AND SUPPLIERS OF RADIO
AND ELECTRONIC COMPONENTS TO
HINISTRY OF WORKS BBC.
MINISTRY OF AVIATION GoP.O,
HINISTRY OF TECHNOLOGY LT.A
RESEARCH ESTABLISHMENTS NP
U.KAEA. D.SAR

A. F. BULGIN & CO. LTD,,
Bye Pass Rd., Barking, Essex.

Tel: 01-594 5588 (12 lines)

ADMIRALTY

WAR OFFICE

AIR MINISTRY
HOME OFFICE
CROWN AGENTS
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Real & Imaginary

by Vector

‘““‘Plus ¢a change, plus c’est la méme chose”’

This month I'm going to do something that
I'm rather good at, namely sitting back and
letting someone else do the work. The excuse
for doing so is contained in a paper read at
a meeting of the Institution of Electrical
Engineers under the title “Co-ordination of
Research in Works and Laboratories’’.

In his introduction H. R. Constantine, the
author, reminds us that to be a great and
prosperous nation today implies being at the
forefront in scientific genius and in engineer-
ing capacity. He then takes his first side-
swipe at us by saying that there was a time
when this country was able to hold its own
against any other nation, but that we are
now in the process of falling asleep while
others surpass us.

He goes on to say that the reasons why we
have lost our commercial supremacy are not
to be found in any lack of ability or want of
inventive genius. Our backsliding has been
mainly due to the lack of responsiveness by
government authorities, manufacturers and
financial leaders to the needs of scientific
genius. Many examples (he says) could be
given of new ideas or inventions devised by
British brains which have been ignored here
and have subsequently been taken up
abroad. The situation is aggravated by the
national characteristics of selfishness and
stubbornness which prevents a Britisher
from communicating his methods to his fel-
low workers. (Strong meat for any Learned
Society to digest!)

Arguing for more co-ordination in
research the author notes that powerful
banking organizations exist to offer a strong-
er financial front against foreign competition
while various employers’ associations are in
being to further business. There are also
selling organizations to promote exports, so
why not a research combine also?

He then sets out one approach to the
problem. This envisages the establishment of
a vast national research laboratory (or com-
plex of laboratories) under the control of a
government-appointed body consisting of en-
gineer-representatives of universities and in-
dustry. The administrative side would be
undertaken by another body, chosen for its
business ability.

This maxi-labqratory would take over the
whole of the pure research now done by
universities, colleges, technical institutions
and private or works laboratories. Any
manufacturer who wanted a given matter
researched would apply to the central au-

thority who would be in a position to tell
him what had already been done in that
particular line and to advise him régarding
the best way to continue. Any research
project brought to a successful conclusion
would be passed to the central ‘bank’ where
it would be freely available to any British
manufacturer who wanted it. (Note that
these suggestions apply only to pure
research; each manufacturer would be free
to conduct his own applied research.)

Having painstakingly built a nationalized
edifice brick by brick (only a few of the main
features have been decribed above) the auth-
or puts a substantial charge of high explo-
sive in its basement and proceeds to light the
blue touchpaper. The proposal (he main-
tains) is impracticable on grounds of cost. He
then expounds an alternative scheme. This,
much abbreviated, is a method of co-ordinat-
ing existing laboratories. It proposes a central
board of control composed of private indivi-
duals representing the wvarious interested
parties—universities, manufacturers and so
on. This board would keep full records of
what individual laboratories were doing and
would maintain records of published
research work on the largest possible scale.
The board would be given full powers to
order any laboratory to undertake a specific
piece of research or to leave another alone.

One essential feature of the scheme is to
provide a posse of travelling engineers whose
duties would be to visit the various labora-
tories at frequent intervals and to report
back to H.Q. giving general and detailed
accounts of what was afoot, or of research
that was needed. New ideas would also be
culled. As with his first suggestion the
author recognizes that one of the prime
requirements would be the establishment of
an efficient central records office.

At this juncture the author pauses to
consider the evils of continuing with a mul-
tiplicity of independent laboratories, each
working in comparative ignorance of what
others were doing. He makes the following
points:—

(1) In general, manufacturers’ labora-
tories tend to attempt too many researches at
once and are not properly equipped to do
any one of them.

(2) They are usually under the ultimate
control of a top executive whose orientation
is towards sales, not research.

(3) It is physically impossible for each
individual firm to acquire and maintain a

WwWWW.americanradiohistorv.com
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technical library on a scale that ensures it
contains information on everything.

(4) Each laboratory is intensely jealous of
all rivals and will on no account let others
know what it is doing. As a result, twenty
firms could be carrying out exactly the same
research work.

Item (4) is clearly a major stumbling block
and the author is at pains to deal with it. In
his scheme a manufacturer’s research infor-
mation would be sent to the <entral board
under a strict seal of security; it would be
used primarily for records purposes, to en-
sure that overlapping of projects did not
take place.

University laboratories would still con-
tinue with their routine laboratory training
programmes; the central board would
be interested only in the absolutely new ex-
perimental work in hand. The board would
work in close liaison with the univepsity
authorities, merely ordering that specified
research should be carried out over a certain
period and giving general instructions as to
how it should be approached.

Patents are one of the headaches in any
such scheme and the author deals faithfully
with this problem also. He suggests that an
equitable solution would be to invest the
central board with the responsibility of de-
ciding whether it was worth while to take
out a patent application in any given cir-
cumstance; if it were, the board would do so,
paying all the attendant expenses. It would
then proceed to dispose of the rights to those
manufacturers declaring themselves interest-
ed, in consideration of agreed payments.
After these payments had been pooled, the
inventor and his assistants would be approp-
riately rewarded.

The author concludes by saying that in
spite of the detailed proposals set out, the
chief purpose of the paper is to draw atten-
tion to the need for fresh thinking on how
research could best be handled, both in the
national interest and for the benefit of manu-
facturers and universities. His final words
are an appeal to the Institution to take the
initiative and convene a conference of all
potentially interested parties, “in order to
settle in the first place the absolute necessity
for some such concerted action and to come
to some decision as to the general outlines
that such a scheme would have”’.

In the discussion that followed the reading
of the papers, the proposals were damned
with faint praise. Some words of the final
speaker are, I think, worth recording:

“l am perfectly certain it is a waste of
energy to try to centralize the whole business
of research . . . overlapping [of research
projects] is a very good thing. There is a
certain sporting element in overlapping and I
think if an Englishman is to make any
progress in research or anything else he must
be able to feel that there is a certain amount
of sport at the back of it all—money is not
sufficient. There must be that sporting ele-
ment of rivalry .. . .”

And that’s about all I’ve room for; the
paper itself is very much longer. But one
final word if I may: The paper was
read before the Institution just over fifty
years ago and was published in the Journal
of the I.LE.E. in October, 1920. Meanwhile,
relax. You’re not being nationalized yet.
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Project 60 an exciting alternative

The buyer of an amplifier today has a remarkably wide
varety to choose from. It is unlikely that a purchaser
would have real difficulty in finding a unit that met
all his requirements, although the price might not be
as low as could be wished. The only snags are that
one’s needs can change and that the technically correct
amplifier may be physically inconvenient. If you are
confident that there is an amplifier available, of the
right size and price, which will meet all your needs
for the forseeable future, then that is your best buy.
If not, however. we can offer you another possibility
which we believe to be an exciting alternative approach.
That alternative is Project 60.

Project 60 is a range of modules which connect together
simply to form a complete stereo amplifier with really
excellent performance. So good, in fact, that only
2 or 3 amplifiers in the world can compare with it in
overall performance.

The modules are: 1. The Z-30 high gain power ampilifier,
which is an immensely flexible unit in its own right.
2. The Stereo 60 preamplifier and control unit. 3.
The PZ.5 and PZ.6 power supplies. A complete system
comprises two Z-30's, one Stereo-60 and a PZ-5 or
PZ-6. The power supplies differ in that the PZ-6 is
stabilised whilst the PZ-5 is not. This means that the
former should be used where the highest possibie

continuous sine wave rating is required. In a normal
domestic application there will not be a significant
difference between using either power unit unless
loudspeakers of very low efficiency are being used.

All you need to assemble your system is a screwdriver
and a soldenng iron. No technical skill or knowledge
whatsoever is required and, in the unlikely event of
you hitting a problem, our customer service and advice
department will put the matter right promptly and
willingly.

Perhaps the greatest beauty of the system is that it
is not only flexible now but will remain so in the future.
We shall shortly be introducing additional modules
which will include a comprehensive fliter unit, a stered
F.M. tuner and an even more powerful amplifier for
very large systems. These and all other modules we
introduce will be compatible with those shown here
and may be added to your system at any time.

Project 60 modules have been carefully designed to
fit into virtually every known type of plinth or cabinet
and templates provided enable you to position them.
Only holes have to be drilled into the wood of the plinth
and any slight slips here will be covered completely
by the aluminium front panel of the Stereo 60. The
Project 60 manual gives all the instructions you can
possibly want clearly and concisely.

AUDIO & PHOTO CINE FAIRS, STAND 95, OLYMPIA

— g [ — ||

SINCLAIR RADIONICS LTD ' 22 NEWMARKET ROAD ' CAMBRIDGE

Telephone: 0223 52731
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Z 3 TWENTY-FOUR WATT CONTINUOUS SINE
e WAVE POWER AMPLIFIER

employing 9 silicon epitaxial planar transistors. Total harmonic
distortion is incredibly low being only 0.02% at full output and all
lower outputs. As far as we know, no other high fidelity amplifier
made can match this specification, no matter what the price. Thus
you can be utterly certain that your Project 60 system will do full
justice to your other equipment however good it may be. The Z-30is
unique in that it will operate perfectly, without adjustment, from any
power supply from 8 to 35 volts. 1t also has sufficient gain to operate
directly from a crystal pickup. Soin addition to its use in a high fidelity
system you can use a Z-30 to advantage in your car or a battery 008 e
operated gramophone for your children, forexample. These, and many

other applications of the Z-30, are covered in the Project 60 manual.

APPLICATIONS

High fidelity amplifier: car radio amplifier: record player fed direct from pick-up:
intercom: electronic music and instruments: P.A.. laboratory work, etc. Full details
of these and many other applications are given in the manual supplied with your 2. 30.

02y

——

0X

SPECIFICATIONS oome —

Power output—15 watts continuous sine wave into 8 ohms using a 35 volt supply: 24
watts continuous sine wave into 3 ohms using a 30 volt supply.

Power versus distortion curve of Sinclair Z.30.

Frequency response : 30 to 300,000 Hz + 1dB.

Signal to noise ratio:  better than 70dB unweighted.

Distortion : 0.02% total harmonic distortion at full output into 8 ohms and at all
lower output levels.

Size: 34 x 24 x finches.

Input sensitivity: 250mV into 100 Kohms.

Damping Factor: > 500.

Output—Class AB:

Loudspeaker impedances 3 to 15 ohms.

Powerrequirements: 8to35V.d.c.

STE R EO SIXTY PREAMPLIFIER AND CONTROL UNIT

Ready built, tested
and guaranteed, with
Z.30 manual.

The Stereo 60 is a stereo preamplifier and controi unit designed for the -
Project 60 range but suitable for use with any high quality power amplifier. -t |
Again silicon epitaxial planar transistors are used throughout and great :
attentiori has been paid to achieving a really high signal-to-noise ratio and -
excellent tracking between the two channels. input selection is by means of .
push buttons and accurate equalisation is provided for all the usual inputs. The 1

tone controls are also very c_arefully designed and tested.

SPECIFICATIONS

@ Input sensitivities—Radio—up to 3mV:
Magnetic Pickup—3mV Correct within +
1d8 on R.ILA.A. curve. Ceramic Pickup
—up to 3mV: Auxillary—up to 3mV.
o Output—1 volt.

@ Signal-to-noise ratio—better than 70dB.

® Power consumption SmA.

® Power requirement—PZ.5 or PZ.6.

o Finish—brushed aluminium front panel
with black knobs.

@ Mounting—on cablnet front by spindle
bushes and adjustable brackets.

—

Ready built, tested
® Channel matching—within 1d8 and guaranteed £9 s 195 . gd .
® Tone Controls—TREBLE + 15t0 — 15d8B.
at 10 KHz: BASS +15 to —15dB at
100 Hz.

SINCLAIR POWER SUPPLY UNITS
W PL5 2, oS

a Stereo 60 for the majority
of domestic applications.

Price: f4. 19s. ﬁd

35 wvolts stabilised—ideal for
driving two Z-30's and a Stereo
60 when very low efficiency
speakers are employed.

price: £7. 10s. 6d.
SINCLAIR RADIONICS LIMITED P AT RADIOMGS LTD.. 22 NEWMARKET RD., CAMBRIDGE 1
22 NEWMARKET ROAD, CAMBRIDGE : astin NAME !

AT THE
AUDIO FAIR
STAND 95

GUARANTEE

)t at any time within 3 months of purchasing Project 60
modules from us, you are dissatisfied with them, we wlll
refund your money at once. Each module is guaranteed to
work perfectly and should any defect arise in normal use we
will service it at once and without any cost to you whatso-
ever provided that it is returned to us within 2 years of the
purchase date. There will be a small charge for service
thereafter.

PZ-6

Telephone 0223 52731 ADDRESS.

. v -
EII I= ——— II l for which | enclose cash|cheque money order VUANTRES l
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SINCLAIR IC-10

sire=l=ir-
,m—_ D

Wireless World, November 1969

10 WATT MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

A 13 transistor circuit measuring only
one twentieth of an inch square by
one hundredth of an inch thick!

the world’s most advanced high fidelity amplifier

The Sinclair 1C-10 is the world's first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a chip
of silicon only a twentieth of an inch square by one hundredth of an inch
thick, has an output power of 10 watts. It contains 13 transistors (including
two power types), 2 diodes, 1 zenor diode and 18 resistors. formed
simultaneously in the silicon by a series of diffusions. The chip is
encapsulated in a solid plastic package which holds the metal heat sink
and connecting pins. This exciting device is not only more rugged and
reliable than any previous amplifier, it also has considerable performance
advantages. The most important are complete freedom from thermal
runaway due to the close thermal coupling between the output transistors
and the bias diodes and very low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity power
and pre-amplifier, for which application it only requires the addition of the
usual tone and volume controls and a battery or mains power supply.
However, it is so designed that it may be used simply in many other
applications including car radios, electronic organs, servo amplifiers
(it is d.c. coupled throughout), etc. Once proven, the circuits can be
produced with complete uniformity which enables us to give a 5-year
guarantee on each IC-10, knowing that every unit will work as perfectly as
the original and do so for a lifetime.

USE THIS ORDER FORM FOR YOUR IC-10

e e e e, —, e, e, —,——— e — e — e ———— )
| To: SINCLAIR RADIONICS LTD.. 22 NEWMARKET RD.. CAMBRIDGE

| Please send
! NAME ...,

B SPECIFICATIONS

Output: 10 Watts peak. 5 Watts R.M.S. continuous
Frequency response: 5 Hz to 100 KHz + 1dB
Total harmonic distortion: Less than 1% at full output.

Load impedance: 3 to 15 ohms.
Power gain: 110d8 (100.000,000.000 times) total.
Supply voltage: 8 to 18 volts.
Size: 1 x 0.4 x 0.2 inches.
Sensitivity: 5mV.

Input impedance: Adjustable extemally up to 2.5 M ohms.

B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is used
with closely controlled quiescent current which is independent
of temperature. Generous negative feedback is used round
both sections and the amplifier is completely free from cross-
over distortion at all supply voltages. making battery operation
eminently satisfactory.

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual giving
circuit and wiring diagrams for a large number of applications
in addition to high fidelity. These include stabilised power
supplies, oscillators, etc. The pre-amp section can be used as
an R.F. or I.F. amplifier without any additional transistors.

SINCLAIR
with IC-10 manual

I ' — 1 0 and 5-year guarantee 5 9, 6
Post free,

AUDIO PHOTO-CINE FAIRS, OLYMPIA, STAND 96
SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD, CAMBRIDGE Tel: 0223 52731

—{ g | ) — ||
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peak sound | A | englefield

peax sound

a79

think
of hi-h

this way

A NEW DESIGN FROM PEAK SOUND

Think of a stereo amplifier delivering 12 watts R.M.S into 15 ohms
per channel and having a total harmonic distortion of 0.1% at full
output at 1 kHz. Think what an overioad factor of 29dB means on
all inputs. Think what it means, too, to have a top-flight ampilifier
housed in a cabinet of elegantly original design that is both beautiful
and completely practical back and front. Think what suchan amplifier
with its many desirable features might cost — then remember that
by assembling the Peak Sound ““Englefield”’ yourself from the
pre-built lab. tested modules we design and make, you can own
one of the best designed amplifiers you have ever heard for about
£38. The ease with which you can do this will delight you. So will
the performance and appearance of the complete equipment.
The Englefield system enables you to use the exclusive design
cabinet for either a 12 + 12 watt assembly or 25 + 25 watt assembly,
the pre-amp and tone control unit module being common to either.
Each has its own built-in necessary power supply unit.

OTHER PEAK SOUND
PRODUCTS

ES.10-15 Beassandall
Loudspeakers as described

in Wireless World.

SA.10-10 Economy Stereo
Amplifier in kit form

**Cir-Kit™ circuit building strip.
[}

Matching Stereo Tuner Modules

available shortly.

SPECIFICATION

Using two Peak Sound PA 12-15's. SCU 400 and PS 45K

Power output per channel

tivit

Overload factor—

(of

13 watts into 156 18w
86 24w into 342 all
RMS

Hz 1o 45kHz for 1d8 at 1 watt

Mag P.U 35mV  Imp
RI1A.A. equalized Tape—
100mV linear: Radio 100mv
29dB on all input channels

685d8 on all inputs
Volume: Treble (+12 to

12d8 st 10kHz): Bass

12d8 to +12d8 100Hz)
Filter SkHz 8t 12dB/per
octave: Mono/Stereo: On-off
Balance

Using two PA 25 15 amplifiers and PS/68S power supply
output 15 then 26 watts into 16 {2 per channel at 1kHz or

35w into 8 watts

Go fo your Stockist. Peak Sound products are
aiready available from dealers 0 all parts If your

A

peax sound

own local stockist is not yet ready with the Peak
Sound items you require. please send direct together
with your supplier'’s name and address and your
equirements will be dealt with without delay

TRADE ENQUIRIES INVITED.

PEAK SOUND (HARROW) LTD.,
32 St.Jude’s Road., Englefield

Green, Egham, Surrey
Teiphone: EGHAM 5316

WW—114 FOR FURTHER DETAILS
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THE MODULES

An Englefield Stereo Amplifier offers the constructor
choice of either the well-known and proven PA.12-18
or PA 26-18 power smplifier modules.

Englefield Amplifier Cabinet with front panel.
knobs. sockets. cut and stripped wire to
langth. fuses. edge connectors. etc £6 0 O
Two PA.12-15 power amp. built modules
{£5.19.8 each) £11 13 O
SCU/400 Pre-amp./Controt module. buit £16 16 O
PS/45 Power Supply kit £4 10 ©
[

Using two PA.25-15 power amplifier
modules st £11.15.0 each and PS/68S
Stabilized Power Supply Unit a1t £13.10.0.
total price for complete system comes to €88 18 [

To Peak Sound, 32 8t.Jude’s Rd., Englefield Green, Egham, Surrey. 1

Details of Englefield systems, please and

|

|

|

|

: Name
| Address
[}

|

| Write your stockists name and address in margin below and cut out with coupon if necessary.


www.americanradiohistory.com

a80 Wireless World, November 1969

Wilkinsons i | [ F.A.L.‘PHASE 50’

MEGGERS 500 volts 1000 Megohms with test leads, in leather
case with strap €38.
ALL BRITIS METERS COMPLETE L|ST AVAILABLE

- oge
Microamps 0/100 24in. MC 40/-. 0/500 2in. MC 2§/-. 0/500 2jin.
MC 37/6. Milliamps 0/50 2§in. MC 38/.. 0/500 2in. MC 35/,
0/500 3¢in. MC 34/o. Amps 50-0-50 2in. MC 17/6. 0/5 2in. MC 42/6
with fixing clip. Volts 0/1 2in. MC 44/-, 0/5 AC/DC Ml 3iin. 55/e0
0/10 34in. AC MCR 70/-. 020 2in. MC 42/6 with clip. 0/40 2in.
MC 42/6 with clip. 0/50 3§in. MC 84/-.
MICROAMPS 0/50 scaled in Rontgens 24in. MC 50/..
CELL TESTING VOLTMETERS 3-0-3v DC. complate with
leads and prods in leather case 3in. scale 40/~ each, post 3/-.
PORTABLE VOLTMETERS 0/250 M| AC/DC 6in. scale in
wood case £7.10,0.
FREQUENCY METERS 45/55 c.p.s. 230V AC 6in. dla. flush round €10.10.0.
VISCONOL CATHODERAY CONDENSERS. 00| mfd 1OKYV 5/-, 002 mfd | 5KV 9/-.
;02 mfd 10KV 10/ 025 2:5KV §/-. -05 mfd 5KV 9/-. 0-1 mfd 4KV 9/-, 6KV 17/6.0-5 mfd
2-5KV 17/6. | mfd 2KV 17/6.
LEDEX ROTARY SOLENOIDS AND CIRCUIT SELECTORS, size 55. 4 pole
1) way and off 110/-. 24 pole I} way and off 210/-, 54 pole On/Of 150/,
GEARED REVERSIBLE MOTORS by Crouzet Ltd. | ¥. .m. or 3 r.p.m. 24 volts
A.C. 4 watts 37/6 each, can be operated from 230 volts wrth our 20/~ Transformer.
ONE HOLE FIXING SWITCHES. D.P.5.T. 3 amp, 250 volt A.C., 2/~ each.

JACK PLUGS. 2 point screw on cover, 2/6, post 1/-. PO 201
on headphone cord, 3/- each, post 2/-,
JACKS 3 point 10H 1739 2/6 each,
SUB-MINIATURE Microswitch Honeywell S.P.D.T. type HISMITNI3, size §* X §* x
1° 6/6 each, or mounted In fives 22/6 post free.
HIGH SPEED COUNTERS. 3§° x " 10 counts per second with 4 figures. The
following D.C. voltages are avallable: 6v., 12v., 24v., 50v. or | 00v. 35/- each.
VEEDER ROOT MAGNETIC COUNTERS with zero reset 800 counts per minute,
counting to 999,999, 110 volts or 125 volts A.C. or 110 volts D.C. 68/~ each, post 3/-.
MINIATURE SILVER ZINC ACCUMULATORS. 5 volt {-5 ampere size 2° X
1:13° x 0:63°, only 1} oz.; quantities available, 12/6 each, 120/- dox., post 1/6.

: ! &
I ::&L;ilpslaygg 1 melnlzel in Iett’::,‘sy’mbo‘l’fL(r:ds;uTv\I:;rs)f (‘)55. :l::\;ll:tgcle L35 ] A Superb So“d State AC' 9 GNs 1
[}

MOTORS. { h.p. 2%0/'2‘50 volts 1425 r.p.m., shaft §* X 1°, resilient mounting, 80/- each. Mains unit for vocal and
: E

[}
MINAL BLOCKS. 2 way 5C/430 3 way 5C/432 50/- per 100,

iTA 6’1:‘12:;2;30\2/%;':::;?5 Racal 4 AC input 200/250v instrumental.groups and Recommended
DG ouiput posivive HT 200/30v sercn G input 20002805 General Public Address use Retall price
REUIBMENT RACKS 7.0, STANBARD EYPE %Y changel
Ed;;[:_rsill'e:rl%r:Iz‘in’.spmell'. heavy angle base 150/-, cge 20/-. DESK * 50 WHtts outpul (Peak Raﬁng) * High Sensiﬁvity
a = cae Bl-. P, .
TRE7 BT cach GETOTS, 54 cach Send forwack o o e 4 e % Output matching for speakers from 3-30 ohms
2*:‘:,?1'?135I.?g";.‘SZ;;%:i'a;:.".j#é‘.‘:‘:i‘;:eg;;t:‘;.ﬁ:‘“ - Y 3 separately controlled inputs
o e Do by pomtabla ot e (A 1 " Gorbon Brasti Hiaropbone Y Separate Bass and Treble Controls SF%':‘UF?&?
. . , 14 vered and 200 yd. reels.
All :LtJ:II:url 80/~ perIIROSO lfd;.. post 6/-, Hulticorpevls‘x:ga:geﬂ :‘;)roe ca(tilz inindV’d:;!ﬂ * Frequency Response 22 c'p's' to 30 Kcs' DESCRIPTIVE
coloured, screened and PVC sheath. £6 per reel 75 yds, post B/-. AVAILABLE FROM YOUR LOCAL DEALER L FLET
E
L. WILKlNSON (CROYDON) I_TD. Wholesale and Retail enquiries to Manufacturers 5

LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone: 01-684-0236 Grams: WILCO CROYDON
WW—115 FOR FURTHER DETAILS WW-—116 FOR FURTHER DETAILS

W.H.M.

WOW AND
FLUTTER
METER
(R.M.S)
MODEL 1]

FUTURISTIC AIDS LTD., 103 Henconner Lane, Leeds 13

Sole pistributors Fi ‘ "

Super Electronics Ltd. SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD

S VIOLET HILL, LONDON N.W.8 WDI-4AL
TELEPHONE: MAIDA VALE 8281 T e
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ELECTRONIC Hire

TEST GEAR :
— calibrated and ready to plug in 01-267 0414
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DC DIFFERENTIAL AMPLIFIER

FE—153—BD

£38-10-0

low drift - low noise
high common mode rejection
small size * battery powered

Also:

wide range of general purpose dc amplifiers,
bridge supplies and bridge units for instru-
mentation and control purposes.

Electronic Laboratories Ltd
Oakham Court. Preston. PR1 3XP
Telephone: Preston 57560

a8l
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TRANSFORMERS

DESIGNED TO CUSTOMER’S OWN SPECIFICATIONS FOR
ALL APPLICATIONS UP T0 100 KVA. “‘C"* CORE, PULSE,
3 PHASE, TOROIDS, HIGH TEMPERATURE, ETC.

Samples from our standard production ranges:~

*Mains £ s d.
350-0-350V, 60mA.,, 6.3V. 2A. .. L = % - .. 220
500V, 300mA. 6.3V. 4A, 6.3V, | A, - o> .. 31y 9
500-0-500V. 0.25A., 6.3V. 4 Act,, 6.3V, 3 Act., SV JA sa Ay 19
§25.0-525V, 0.5A., 6.3V., 6 Act., 6.3V. 6 Act., 5V. 6A, 513 6
*Low Voltage

30-0-30V. 4A. . . — o312 6
28V, 1A, 28V. 1A, 28V. IA 28V 1A., 30V ZSOmA - .. 415 0

*Primaries 10-0-200-220-240V.

20W Transistor Ampl|f|er (W W. Nov. 1966)
Driver 0 .1 4 6
Mains N p " e o - .. 19 6
L.P. Filter, Chassns Mountmg » a4 - " o® e 12 6
L.P. Filter, Printed Circult Mounting .. . - " ol i5 6

70V & 100V Line Matching

Fieted with terminal panel, taps at 0.5, 2, 4 and BW, into 15 ohms
9/- each in 100 Lots

Flying leads, taps at {, 1, |, 2 and 4W. into 3 ohms .. 7/3 each in 100 Lous

Prices inclusive of postage and packing, each.
For small quantities, cash with order, please.

HOWELLS RADIO LIMITED

CARLTON ST., MANCHESTER, M14 4GT  061-226 3411

WW-—121 FOR FURTHER DETAILS

STOCKISTS

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. III

Suppliers of Elliott, Cambridge and Pye instruments

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

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

GAREX ELECTRONICS

MAIL ORDER CHINNOR, OXON

GAREX TWOMOBILE TX complete, £35.

GAREX FOURMOBILE complete, £35.

TW PHASE 11 TRANSVERTER 28-144 MHz, £69.
TW PHASE 11 Matching Power Unit, £34.

15 watt QQV03-10 TX less case (heaters) PSU mod. and
crystal, 6 or 12v. Heaters. Post 4/6, £8.15.

20 watt plus. QQV03-20a. or 6-40a. TX as above, but fitted
into diecast box. Post 4/6, £14.10.

70cm Aerial ¢/o relay 50v. working 50 ohm. 150 watts. New,
Post 2/6, £3.5. Matching B.N.C. Plugs, 6/- each.

6 pf Butterfly capacitors with short shaft. " dia. New. Post
6d., 5/-.

We will be restocking Birmingham Branch with components
and kits, etc., from the first week in October. Many new items.
Saturdays 10 a.m. to 6 p.m. Sundays, 10 a.m. to 2.30 p.m.
G3MMJ in attendance.

Garex Wholesale Ltd., 1189 Bristol Road South,
Birmingham 31. 021-475 6453.

OUR GUARANTEE IS YOUR SATISFACTION
SPECIAL EXPORT SERVICE

Callers welcome, please telephone G3MMJ ex ZS6QP
Kingston Blount 476 OTH45-476

Northern area agents: Derwent Radio, Scarborough, Yorks.
Scarborough 63982
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, brings you a
a mountain of

components at
manufacturers’ prices

e
A\ !
\ﬂ\— - ‘I

The serious amateur should
never be without this compre-

hensive price list and guide to A L .
semiconguctors and e%ectronic . “ et W
components from RCA, IR, SGS, \ e A =N L
Emihus,Semitron,Keyswitch,Plessey, = !

Morganite, Litesold and others (to- \
gether with manufacturers’ application ] {
data) which you can buy direct from us \
atmanufacturers’ pricese.g. IN914 1/3d.
OINS16 1/11d. (12N697 4/5d. [ 2N706
2/3d. O 2N7T06A 2/9d. ] 2N929 5/8d. 5
02N16134/8d.12N3011 9/1d. 112N3053 ' ‘-
6/2d. 1 2N3085 15/9d. 0 3N140 15/3d. O 1

BFYS0 4/8d. 0 BFY51 3/9d. 0BSY27 18/- O "‘ '

BSY9SA 3/3d. 00 C407 4/6d. 0 CA3012

| 785
18/3d. 0 CA3014 25/6d. 0 CA3020 25/9d. O '

OA200 1/9d. 0 OA202 1/11d.
Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

Cafon

.y S

The result of the combined resources of SGS 12K £71. 0. 0.
and RCA these quasi circuits set new standards 25K £8. 5. 0.
in quality and performance. Each kit is complete 40A& £9. 0. 0.
with circuit diagram, all semiconductors, resis- 70& £10.10. 0.
tors, capacitors and printed circuit board. Any two will make an outstanding stereo

equipment.

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

I enclose 4/-. Please send me your price list and guide D
I am interested in ... Amp Mainline Audio Amplifier Kits. Please send me full data D
I am interested in receiving data on preamplifier & power supply kits [_i

NAME : _ - ADDRESS__ L S —s

(A memker of the ECS Group of Companies)
Wv/1169

h-----------------------------'
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TRS SECTION 1 |

The following amplifiers are styled
and kitted by T.R.S. using quality
components and backing them with
well presented instructions and
backed by T.R.S. service. Valves and
transistors are included as appro-
priate. All are self-powered unless
stated.

MULLARD SERIES
3.3 MONO
3 watt output, tapped for 3 and 15
ohms. Sensitivity: 100mV. Bass and
treble controls.
Kit .. .. £7.19.6 (Carr. 7/6)
Built and tested £10.10.0 (Carr. 7/6)
5-10
Still ranks as one of the best designs
ever. 5 valves, 10 watts, o/p for 3
and |5 ohms.

Basic Kit (requiring pre-amp
stage) £10.10.0 (Carr. 7/6)
Built £13. 0.0 (Carr. 7/6)

Basic, with passive control system
£€12.10.0 (Carr. 7/6)

Built .. £15.15.0 (Carr. 7/6)

2 VALVE PRE-AMP

5 input switching plus auxiliary

tone controls, etc.

Kie .. .. £6.19.6 (Carr. 5/6)

Built .. .. £9.10.0 (Carr. 5/6)

BASIC 5-104-D VYALVE PRE-

AMP

Built and tested £21.10.0 (Carr. 10/-)

10410 STEREO

A highly efficient and dependable

stereo unit with the best of Mullard

AMPLIFIER & TUNER KITS

and T.R.S. features. O/p transform-
ers tapped for 3 and |5 ohms. Can
accept ceramic or crystal P.U. direct
otherwise pre-amp is necessary.
Kit ' ss .. £18.10.0 (Carr. 12/6)
Built and tested £22.10.0 (Carr. 12/6)
242 VALVE STEREO AND
PRE-AMP
Built and tested £13.19.6 (Carr. 7/6)
T.RS. 4+4
Transistor amplifier based on Mul-
lard modules and produced to
provide good quality and appear-
ance at low cost. 44 watts output.
For 3-15 ohms speakers. Input
switching, etc. Bass and treble
controls. Simple module assembly.
Amp and pre-amp with front panel
and knobs.
Kit .. .. £1.19.6 (Carr. 3/6)
Teak sided cabinet
£1.17.6 (Carr. 2/6)

24V. Power pack £2. 5.0 (Carr. 2/6)
Complete kit inc. OIN plugs and

sockets £12.10.0 (Carr. 7/6)

T.R.S. F.M. TUNER
Assemblies from modules obtain-
able separately. Features inter-
station suppression, A.F.C., etc.
Modules and chassis, scale and tuning
drive come to  £15.15.0 (Carr. 7/6)
Mains power unit

£2. 5.0 (Carr. 3/-)
Cabinet to match 444"

£1.17.6 (Carr. 2/6)

Multiplex decoder for stereo

£10.10.0 (Carr. 2/6)
T.R.S. 6 VALVE AM/FM
TUNER
With power supply, valves, large
illuminated station-named scale.
Push button on-off and wave change,
“magic eye’ indicator. Tunes Med.
waves and F.M. Diode output for
tape.
Kit with power unit

£€12.10.0 (Carr. 7/6)
Kit less power unit

£11.10.0 (Carr. 7/6)

MODULES
T.R.S. 12 watt-15 ohm amplifier
as specified in Practical Wireless.

12-12 Stereo amplifier,

built "o .. £5.19.6
Kit, complete e £4.11.0
SINCLAIR Z.30—New power

amplifier, as advertised £4. 9.6
SINCLAIR STEREO SIXTY
Pre-amp/tone control .. £9.19.6
SINCLAIR PZ.S5 power supply
unit »p ¥ .. £4.09.
SINCLAIR IC-10 integrated cir-

cuit amplifier and pre-amp.
€2. 9.6

SINCLAIR “MICROMATIC”
MIDGET RADIO RECEIVER—
smaller than a matchbox.

Kit .. Ea .o b 49/6
Built 59/6

5-10 MULLARD {0-10

6 VALVE AM/FM

A,

SINCLAIR IC.I10
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COMPONENTS, ACCESSORIES, etc.

[TRS SECTION 3|

ELECTROLYTICS 8416/450v .. JCcC 5/=
Tubular 16 4 16/450v . . TCC S5/6
1/350v BEC 2/- 32432/450v .. . TCC 6/-
2/150v TCC 2/—- 42 432/275v . . 3 HUNTS 4/6
2/450v BEC 2/3 16 + 16+ 16 +32/350v o 8/6
4/350v TCC 2/- 50 450/350v . . . TCC ¢6/6
8/150v TCC 2/- 32432 +8/350v .. 6/6
B8/450v BEC 2/3 60/350v . TCC 6/6
B8 x 8/450v BEC 4/6 60 + 100/350v BEC /6
8 4 8,450v TCC 46 64 +120/275v BEC I1l/6
16/450v BEC 3/6 100 + 100/350v N BEC Vl/6
100 25v ous 2/- 100 +400/275v . BEC 14/6
168/ 450v TCC Si- 100 4200 +200/350v TCC 16/6
16 4 16/450v TCC 5/6 2000 + 4000/6v BEC 3/6
2/350v BEC /6 1000 4 1000/6v BEC /-
32432/350v BEC 5/- 5000/25v . .. 1076
25/25v TCC /9 5000/50v 13/6
50/50v BEC 2/- 2500 mid 64v 12/6
50/25v BEC /9 4000 mfd 40v 12/6
50/12v BEC 1/9 6400 mfd 25v : Lo 4276
100/25v BEC 2/- 2000 mfd 50v A .. loje
1000/25v TCC 4/6 Condenser Mounting Clips
1000/6v 3/3 n. 4d. each {in. .. 5d. each
1000/50v o 6/9
2000/25v e 6/— Tubulars Each
‘001 mfd to ‘01 mfd 450v .. 1od.
Can Type (Clips 3d.) | mfd I50v . 10d.
8/500v - .o ous 3/- ‘02 mfd to ‘| mfd 500v . H [
16/350v TCC 3/ 22 mfd 350v = e

22 mid 500v as. wd o 2=
5 mfd.350v .. .t s g 2/-
-5 mfd 500v .. . e .23
25pf 10KV .. TCC 2/6
‘001 mfd 6Kv TCC 5/6
0005 mfd 20Ky TCC 8/6
‘001 mfd 20Kv TCC 9/6
«1 mfd 7Kv TCC 18/6
CONDENSERS

Silver Mica and Ceramics—Pre. values,
Mlcas, and Silver Mica 2:2pf-1000pf
ea. 6d, 1200pf-8000pf ea. 9d. Ceramics,
2-2pf-5000pf 9d. Olmfd /-
Close Tolarance Condensers $/Mica

10% Type Spf-500pf Each 9d.
600pf-5000pf .. " V-
1% Type 2pf-100pf V]
100pf-250pf .. -
270pf-800pf .. e
820pf-2200pf - 2=
Hi Voltage (Pulse) Ceramic Condensers,
12Ky, 10pf-350pf . Each 1/9
TRIMMERS—Caramic (Compression

Tgve)
30pf, 70pf 9d. 100pf, 150pf /3
250pf (3] 600pf e

[TRS SECTION 4 |

VINAIR—Latest |.C.l. Cabinet and
Speaker covering. Mottled light-Grey
OH-White,Fawn, Black, etc.,2/6 per sa. ft,
Multiples of 6 in. cut. 32/6 per yd.
Maximum width 48 in.
Send 1j- for Samples—Refundable.
BONDACOUST—Speaker Cabinet
Acoustic Wadding (as used by leading
Hi-Fi Speaker mfrs.). I8 ins. wide. Any
length cut .. 2/6 per ft.; 7/— per yard
ENAMELLED COPPER WIRE
New 2 oz. reel prices
14g-20g, 3/-; 22g-28g, 3/6; I0g-I4g,
4/3; 6g-18g, 4/9; I9g-—40g, 5/-.
Other gauges quoted for.
TINNED COPPER WIRE
16g-22¢ .. Y .. 4}6 per 2 oz.
PVC CONNECTING IRE
10 Colours (for Chassis wiring, etc.)
Single or stranded Conductor 3d. per yd.
SLEEVING—Various Colours
I mm., 2 mm., 3d. yd.: 3 mm., 4d. yd.;
4 mm., 5d. yd.;.6 mm,, 6d. yd.
EXCLUSIVE T.R. TAPE BARGAIN
Professional quality full frequency Mylar
Tape by famous mjfr. Attractively
presented in coloured simulated leather
wallets with space for spare reel.
51in. 900 ft. 12/6 5% in. 1200 fr. 17/6
7 1n. 1200 fe. ¥7/6 7 in. 1800 ft. 22/6
Post ond packing 1/6 per reel, plus 6d.
each Zar extra reels
EMPTY TAPE REELS (Plastic)
3in., 1/6; 4in., 2/—; 5 in, 2/—; 5% in.,

2/3;7in.,2/6

PLASTIC REEL CONTAINERS
(Cassettes)

3in.. 1/6;5in.,2/~;511n,2/3;7in,2/6.
VEROBOARD-—AIll standard  sizes
stocked

24 %33, 3-; 24 xS, I/8; IIx3L I/9;
3 xS, 5/ 17x24, PII‘G; 17%x38, 1S/-.

. 1/= doz., 3/-
n inserting tool,

Accessories—Term
pkt. Face Cutter, 7/3.

9/6.

"CIR-KIT"—Adhesive copper

S in. by /16 in. spool og ..

WAFER SWITCH ASSEHBLIEES "
ac

I %12, 2%6, 4%3, I X4 way wafers 4/6

Shafting assemblies, with washers, etc. 6/6

PLUGS AND SOCKETS
Phono plugs, 1/-; sockets, 1/-; per pr. | /6
DIN S-pin plugs, 3/-; 5-pin sockets, $/6;
3-pin plugs, 3/-; 3-pin sockets, /6.
VOLUME CONTROLS
|4 in. dia. Long Spindles. Famous make.
All  values 5000 ohms-2 Megohms,
Guaranteed |2 months.
Log or Linear tracks
Less Sw. 3/6; DP Sw. §/—
ditto Centre Tapped § Megohm Log,
| Megohm .. ..Less Sw. 5/—
Twin Ganged Stereo controls 1§ in. dia.
Long Spindies.
All values 5000 ohms to 2 Megohms.
Less Sw. Each 8/6

strip,

MATERIALS, LOUDSPEAKERS, etc.

ditto 100K to 2 Megohms.
With DP Sw. Each 10/6
STEREO BALANCE CONTROLS

Log/Anti-Log SK, 10K, § Meg. | Mek..

2 Meg. . Each 9/6
RESISTORS
Full Range 10 ohms-10 Megohms.
Midget type, modern ratings.)
0% iw, tw, 4d.7 1w, 6¢.
209 liw, 8d.; 2w, 1/~
59 Hi Stab (Cracked Carbon) all pref.
vilues.
10 ohms—| Meg.
ditto -2
109 $w., 5d.; jw, 6d.

Jw, 6d.; dw, 6d.
Meg-10 Mek.

1% Hi Stab 4w, 2/~ (I0 ohms-100
ohms, 2/3).
WIRE WOUND RESISTORS—

COATED TYPES
Stand. values 25 ohms—10000 ohms
Sw, 1/6; 10w, 1/9; 15w, 2/3
SPECIAL VALUES I5K-35K oh;ns 2
w,
PRE-SET WIRE WOUND POTS
Slotted Knurled Knob T.V. Ty:e.
25 ohms—20 Kohms, 3/9; 50 Kohms, 4/6
ditto carbon track 5CK-2 Meg., 3/9
SLIDER PRE-SETS {w.
10K=2-2 Meg., 2/- 10 ohms—5K, 2/6
SKELETON PRE-SETS for Pjcircuit
use. 100 ohms-2'5 Meg., 2/—
STANDARD W/WOUND POTS
Long Spindle.
100 ohms-50000 chms Each 7/6

PLAYING UNITS,
CARTRIDGES & PLINTHS

GARRARD SP.25 Mk. Il

104 in. die-cast t/table, cueing device and
counterbalance. Less cartridge,

In maker's carton £11.19.6 (Carr. 7/6)

GARRARD LM.2025
With Sonotone 9TA/HC cartridge and
lift control .. £10.19.6 (Carr. 7/6)

PLINTHS
Garrard WB.I £3. 7.6 (Carr. 5/-)
Garrard Clearview Cover SCP.1
£3. 5.0 (Carr. 4/6)
Garrard Scandinavian Type

£5. 5.0 (Carr. 5/-)

CARTRIDGES

When bought together with playing units.
Decca Deram, £5.5.0; BSR TC8/H (Stereo
compatible), 25/-; BSR Stereo TC.85,
28/6; Sonotone 9TA/HC, 60/-; Acos
GP.93-1, 30/-,

FOR BETTER
BARGAINS

TRS

RADIO COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD
THORNTON HEATH

SURREY Telephone:

01-684 2188

When sending enquiries, they must be accompanied by o stomped and self-addressad envelope. Orders should
be written clearly on one side of the paper and cost of corriage added. Where not quoted, please odd as follows:
$1b, 15 1 b, 119; 2 1b., 316 6 Ib., 5/-; 10 Ib., 6/6; 14 Ib., 8]-; over, 10/6. Where pastoge is overpaid, we
credit you with the difference. S.AE. brings latest T'.R.S. Lists.

OPEN ALL DAY SATURDAYS
THE MAIL ORDER SUPPLIERS
FOR PERSONAL ATTENTION

ENQUIRIE
& ORDERS
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1}kW FAN HEATER

Three position awitching to sult
changes In the weather. Bwitch up
for full heater (2§k W), switch down
for half heat (1}kW), switch central
blows cold for summer coollng—
adjustable thermostat acta sz auto
control and safety cut-out, Complete
kit £3.15.0. Post and (us. 7/6.

FLUORESCENT CONTROL KITS

Each kit comprises seven items—Choke, 2 tube ends,
starter, starter holder and 2 tube clips, with wiring
instructions. Bultable for normal fluoreecent tubes or
the new *'Grolux"’ tubes for flah tanks and indoor plants.
Chokes are super-silent, mostly resin filled. Kit A—
15-20 w. 19/8. Kit B—30-40 w. 19/8. Kit C—80 w.
19/6. Kit E—65 w. 19/6. Kit MF1ls for 6ln., 9 In. and
12in. minlature tubes, 19/8. Postage on Kits A and B
4/6 for one or two kits then 4/6 for each two kits
ordered. Kita C, D and E 4/6 on first kit then 3/6 for
each kit ordered. KIt MF1 3/6 on first kit then 3/6 on
each two kits ordered.

BECKASTAT

This Ie an instant thermostat,
elmply plug your appliance into
it and ita Jead Into wall plug.
Adjustable yettlng for normal air
temperatures. 13A loading. Will
save Its cout in a neason. 19/8.
Post and ins. 2/9

—E—=—3— REED SWITCHES

Glase encased. awitchea operated by cxternal magnet—gold
welded contacts. We can now offer 3 Lypea:

Mianiature. Iin. long x approximately $in. dismeter. Wil
make and bresk up to $A up to 300 volts. Price 2/8 each.
24/~ dozen.

Standard. 2in. long x $/16in. diameter. This will break
currents of up to 1A, voltages up to 230 volts. Price 2/-each,
18/= per dozen.

Flat. Fiat type, 2in, long, juat over 1/16in. thick, approxi-
mately jin. wide. The 8tandard Type fiattened out, 80 that
it can be fitted into s smaller apace or a Jarger quantity may
be packed into & square solenoid. Rating 1 amp 200 volts.
Price G/- each, £3 per dozen.

8mall ceramic magmnets to operate these reed switches
1/3 each. 12/- dozen.

80 r.p.m. Geared Motor. This ia s powerful unit. driven by a
maing motor of similar type to, but rather Iarger than the
average Tape k or Record Player motor The Rear
boxes may be detached. It is, In fact, & unit measuring
approximately 3§ % 2} x 1}in. thick. The final drive shaft
1a {In. wide, lin. iong. 35/-,

A Micio Meter bargain. Limited quantity only, centre zero
50-0-50 micro amps. Thials s Weston Meterenclosed In glear
Perspex case for flush Dial size 1
2¢lu. wide. The acale |s not engraved but has a red part in
the centre and a green part to the left of centre. Scale could
be cleaned off und re-written to sult YOur particular reyujre-
ments. Regular price probably over £5 each, our price
29/6 each.

Battery Record Player. Mnde by Collaro, This |8 made up on
a unit plate with speed selector and pick-up. The tumntable
18 & heavy one and measurea approximately 8in. Pick-up In
fitted with the famous “Btudio cartridge. Price 69/8.
Posat and luns. 6/6.

E.H.T. Condenser. 28Kv. 0:0011 mtd. Suitabie for trans-
mitting test d 6Aat 300k/c. Bakelit .18/8each.
85 Watt Tubuler Element. Very well made unit. The
element {8 wound on-a porcelain former then encased in s
brass tube terminated with beaded leads 12in. long. Norinal
maine voltage. Price §fe each or 54/- per dos.

Press to Make Switch, Double pole, 5A contacts or can be
uaed as single pole, 10A. contacts 250 volt working. Bingle
hole fixing. 2/8 each. £4/- dozen.

Door Switch. Contacts open when Plunger la depressed,
Prevents lights belng left on. 16A contacts, 230 volt working,
Made by Arrow, 3/@ each. 36/- per dozen.

Rotary Appliance Switch. 164, 230 volt on moulded ceranio
base. Operated hy pointer knob (not supplied). 2/- each.
18/~ per dozen.

1/20th b.p. Motor. Made by the French (Caesor) Company.
This is an excellent totally enclosed motor, powerful enough
to operate small luthe, drilling machine, washing machine,
etc. Its apeed I8 1,450 r.p.m. Made for normal 50 eycle,
230/250 volts malins, totally enclosed, size 24 x Siin. dia.
with 1lin. of }in. spindle. Price 19/8 plus 4/6 post and ins.

FLEX BARGAINS

Bcreened 3 Core Flex. Each core 14/0076 Copper PV(C
Insulated and coloured, the 3 cores laid together and metal
braided overall. Price £3.15.0 per 100 yds. coll

15A 3 Core Non-kink Flex. 70/0076 Insulsted ooloured
cores, prof by tough rubber sheath. then biack cotton
braided with white tracer. A normal domestic flex as fitted
to 3k W fires. Regulns price 3/6 per yd. 50 yd. colt £4.10.0,
or cut to your length 2/6 per yard.

10A 3 Core Noo-kink Flex. As above but cores are 28/0076
Copper. Normal price 2/6 per yd. 100 yd. coll £7.10.0,
or cut to your length 1/9 yd.

8A 2 Core Flex. An above, but 2 cores each 23/0076 a8 used
for Vacuum Cleaners, Electric Blankets, etc. 36/61005d.col).

3-CORE WATERPROOF FLEX

6A. 23/0076 circular PVC covered as fitted to electric drills
and most portable appliances, idea! extension lead. Regular
price 1/6 per yard, our price 78/8 for 100 yard coil. Post 6/6.
Eiliot Sealed Contact Reed Relay. Three circuits closed by
3 volt or 10OMA. §/8 each.

Blim Tubular Microphone, For hand holding or frontal

suspension—lever switch—high Impedance with Jesd and
Plugs for cassette tape recorder but suitable for most Amps.
19/6.

500MA Moving Coll Meter. 2in. flusk mounting round meter
ex-Government but unused and perfect. 17/8.

TANGENTIAL HEATER UNIT
Winter Is coming
but act today and
you won't dis-
may. This heater
unit is the very
latest type, most
efficlent and
quiet running. Is
as fitted In
Hoover and
blower heaters costing £13 and more. We have a few only.
Unlts complete, wired ready to fit into cases, l.e. motor,
impeller, 3 KW, heater switching 1, 2 and 3 kW. and with
thermal safety cut-out. Can be fitted into any metal line
case or cablnet. Only need on/off switch. 79/6. Postage and
insurance 6/6. Don't miss this.

STEREO CABINET

Bize 25ln. x 14in. % 9}in. deep—speaker compartment
each end. Oentre portion with hinged Jid and removable
bottom has platform for autochanger and room for
amplifier. Two tone (red and grey) rexine covered but loud
speaker ends need meta! grilles. With handle and clips, 22/8.
Carriage and packing 15/-,

———
o SOLDER GUN

A must for every busy man, gives alinost Instant heat; also [lluminates
Job. 100 watt 220/240v. 39/8 (xaves you over 30/-), post and ine. 4/6.
BIG JOB 250 watt model §9/6 (saves you over £3.10), post and ins. 6/6.

BUY TIME SLOT METERS

It you hire out equipment such as TV gets by the hour then these slot
meters are what you require, We have 3 types, 8d. an hour, 1/- an hour
and 1/8 au hour. Brand new. Made by the famous Weston Company.
Price £3.19.6. post and Ins. 6/6

o

HORSTMANN ‘TIME & SET’' SWITCH
{A 30 Amp 8wlitch). Just the thing if you want to come home to s
warm house without it costing you & fortune. You can delay the
switch on time of your electric fires, etc., up to 14 hours from
eetting time or you'can use the awitch to give A boost on period
of up to 3 hours. Equalily suitable to control Processlng. Regular
price probably around £5. Bpecial snip price 29/8. Post and
Just what you need for work bench or lab. 4 % 13 amp

Ina. 4/8.
sockets n metal box to take standard 13 amp fused

plugs. Supplied complete with 6 feet of heavy cable and 13 amp plug. Similar panels
advertised at £5. Qur price 39/6, plus 3/6 post aud insurance.

DISTRIBUTION PANELS

ELECTRIC TIME SWITCH

Madeby 8mithatheseare AOmainsoperated, NOTCLOCKWORK
ideal for mounting on rack or shelfl or can be bullt into box with
13A socket. 2 completely-adjustable time periods per 24 hours,
8A changeover contacts wilt switch circuit on or off during theae
periods. §9/6. post and Ins. 4/6. Additlona! time contacts.
10/« pair.

THIS MONTH’S SNIP

‘GLADIATOR’ 2 WAVEBAND
TRANSISTOR RADIO
7 transistor, 2 wave band (medium & long)
pocket radio with carrying handle and ear-
Plug. These radioa use a ferrite slab aeria)
and a conventionsl superhet circuit with
bullt-ln moving coll speaker. ‘Completely
bullt up, ready to play. Offered at leas than
Importer's price due to bankrupt purchase.
A remarkable bargain.
30/8 plus 3/ post and insurance.

3 STAGE PERMEABILITY TUNER

This Tuner is & preclaion instrument made by the famous “Cyldon’ Company
for the equally famous Radiomoblle Car Radio. 1t is » medlum wave tuner
(but set of longwave colls avallable as an extra if required) with'a frequency
covernge 1,620 Ko/s-525 Ke/a and Intended to operate with an I.F. value of
470 Kcfs. Extremely compact {slze ouly 20in. x 2in. » $in. thick) with

reduction gear for fine tuning. 8nip price this month, 18/8 with circuit of
ttmn& end sultable for car radio or as a generul purpose tuner for use with

Amplifier, Post Pree.

[=————=ATLAS SLIMLINE FLUORESCEN T$==——————————
THE TWENTYLITE

A Fluorescent lighting unit made by the
{amoua Atlas company, with super sllent
polyeater filied choke and radlo sup-
pressed starter. The tube oprings in and
out and the whole unit is beautitully
made and finished white enamel. Amaz.
ingly economical. If left on all the time
costs only one peany per day {uses §
unit). Measures 21t. long. Is [dea) Kitchen, Bedroom, Hailway, Porch, Loft, ete. Don't
miss this amazing offer, 39/8 with tube. Assembled ready to install, Post and Ins,
6/6 extra. _

DREAMLAND CLOCK SWITCH

The wondertul DREAMLAND mains operated clock switch
will automatically switch your blanket on and off each
evening and you will always have a warm bed. It's lumninous;
you can alwaya sce the ttme and It’s a really beautiful unit,
Anidealgift. Can also control taperecorder, radlio, lamp, ete.,
up to 500w. 39/8 plus 3/6 post and Ins.

| WATT AMPLIFIER & PRE-AMP

5 transistors—highly efficlent made for use with tape-
head G4 but equslly suitable for microphone or pick up.
Limited quantity 2§/8. Full circult dlag. siso shows
tape controls §/-,

VYARYLITE

Wil dim Incandescent lighting up to 800 watt from full brilllance to out,
Fitted on M.K. flush plate, same size and fixing aa standard wall switch so
may be fitted ln place of this, or mount on surface. Price complete in heavy
Plastic box with control knob £3.19.68.

HI Fl BARGAIN

FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly one of
the fineat loudspeakers that we have ever offered, produced by one
of the country’s mnst famous inakers. It has a die-cast metal frame
and is strongly recommended for Hi-Fi load and Rhythm Guitar and
public address. -

Flux Density 11,000 gauss—Total PFlux 44,000 Maxwells—Power
Handling 15 watts R.M.8.—Cone Moulded fibre—Freq. response
30-10,000 c.p.s.—specity 3 or 15 ohms— Main resonance 60 c.p.s.
—Chasais Diam. 12in.—12] over mounting lugs—BafMe hole 1lin,
Diam.—Mounting ‘holes 4, holes—}in. diam. on pitch circle, 113in.
diam.— Overall height 8}in. A £6 speaker offered for only £3.9.8 plus
7/6 p. & p. Dou’t mins this offer. 18in. 30 watt £7.19.6.

18in, 100 watt £24.10.0.
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MINIATURE WAFER SWITCHES

T

AC FAN

Bmall but very powerful
mains motor with 6} in.
blades. Ideal for cooling
equipment or as extrac-
tor. Bilent but very
eficlent. 17/8, post 4/6.
Mounts from back or
front with 4BA screws.

CONTROL
DRILL
SPEEDS

2 pole, 2 way—4 pole, 2 way—3 pole, 3 wap—
4 pole, 3 way—2 pole, 4 way-—3 pole, 4 way—
2 pole, 8 way—1 pole, 12 way. All at 3/6
each, 38/~ dozen, your assortment.

WATERPROOF HEATING
ELEMENT
26 yards length 70W. Belf-regulating
temperature control. 10/~ post’' free.

DRILL CONTROLLER

Electronically changes speed
from spproximately 10 reve.
to maximum. Pull power at all
speeds by finger-tip control.
Kit includes all parts, case,
everything and full instruc-
tiuns 19/8, plus 2/6 post and
insurance. Made up model also
available 37/8 plus 2/6 p. &« £

MAINS MOTOR

Precialon made—an used In record
decks and tape recorders—Ideal also
for extractor fans, blower, heater, ete.
New and perfect. Bnip at 9/8. Postage
3/- for first one then 1/- for each one
ordered. 12 and over post free.

Iy

S

QUICK CUPPA

Minl Immersion Heater, 350w. 200/240v.
Bolla full cup in about two minutes.
Use any socket or lamp holder. Have at
bedside for tea, baby's food, etc. 19/61
post and insurance 1/6. 1fv. car mode
also available.

RADIO STETHOSCOPE

Easiest way to faunlt find—traces signal
from aerial to speaker—when signal
stope you've found the fault. Use it on
Radlo, TV, amplifier, anything —com-
plete kit comprises two special transis-
tors and all parts
including probe tube
and erystal earplece
20/8—twin  stetoset
instead of earpiece 7/6
extra—post and tnsur-
ance 2/9.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and ampllfiers. Adjuste
able oatput Gv,, 9v.. 12 volts for up to 500mA {clasa B
working). Takea the place of any of the following batteries:
PPl, PP3, PP4, PP, PP7, PPY, and others. Kt comprises:
mains tranaformer rectifier, amoothing and load resistor,
condensers and instructions. Real snip at only 16/6.
Plus 3/6 postage.

PROTECT VYALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, rectifiers,
trausistors, etc., which use
heat-ainks can easily be
protected. 8imply make the
contagt thermostat part of
the heatesink. Motors and
equipment generally, can
also be adequately protected
by having thermostats in strategic spots bn the casing, Our
contact thermostat has a calibmted dial for setting between
$0deg. to 190 deg. P. or with the dial removed range setting
is belween 80 to 80U deg. F. Price 100-.

PHILIPS TRIMMER

0-30pf an old desigh but one which has

never been bettered. 1/- each. 10/~ doz. ‘I

£4.0.0 per 100.

ROTISSERIE

MOTOR

Very powerful 7 r.p.m., operates from

standard A.C. malns. 20/8, plus 3/6 P, & P, [kl
230 VOLT
SOLENOID

$in. stroke. Bize 2{in.
X 2in. % 1%in. 14/8,
postage 2/9,

SPRING COIL LEADS

&

as fitted to telephones, § core

-~ 2/6 each, 3 core @/- each,

PP3 BATTERY ELIMINATOR

Run your small transistor radio from
the maina—full wave circult. Made up
ready to wire Into your set and -
adlustable high or low current.

8/8 each.

INSTRUMENT BUZZER

6-12 voits, adjustable tone, a very noat metal cased U.B.A,
made unit spprox. 1in. X lin. x {ln. thick. §/8 each.

0-0005mFd TUNING
CONDENSER

Proved design, ideal for straight or reflex
circuits 2/8 each. $4/- doz.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add |/- post. Over |
post free. S.A.E. with enquiries please.

wWWwWWwW.americanradiohistorv.com
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“OSCILLOSCOPES”
Double Beam, Single Beam and Differential
Types Available Now

Price
Telequipment D55 .. £95
E.M.l. WM8. DC-I5 MHz £100
Naggard Model 311 DB - —— .. £228
Hewlett Packard 130 A as e .. £95
Marconi TF 1277 e 4 e .. £108
Solartron CD 5235 .. [ ie .. £49
Solartron CD 711 .l o o4 .. £55
Solartron CD 7115/2 .. us i g £75
Mullard 140/3 .. - . .. so £E125
Furzhijl Model 0-100 .. an o® ve £22
Hartley 13A DB " aa - o £22
Cossor (049 DB Al ak v - £35
Cossor 1035 DB i o - m £25
Lavoie 05-73 DC-35 MHz . .. £I150
Solartron CD 514 ot i P .. £40
Cossor 1065 .. . o0 e -2 £35
Telequipmept 520 v EI8

Please write for further details

— '
“SPECIAL OFFER”
Sdlartron Highly Stabilised P.S.U.
Model SRS ISIA
$‘.'3u!put 20-500 v. in two ranges. Positive line at
300 mA. Variable output 170 v. fixed; 0-170 v.
variable. Two A.C. outputs at 6:3 v. A.C. are
provided.

These units are offered in first-class condition.
For A.C. mains. 200-250 v. A.C. Overall case
dimensions 20X 16 X 10 ins. approx.

Price £3S. Packing and carriage 30/-.
Handbook available with P.S.U.

* TRANSISTORISED STABILISED *
Low VYoltage P.S.U. Type 4D
3-30 v. D.C. at 3 amps. Fully variable.
Current limiting control.
Sensing facilities for remote operation.
Protected and fused for 110/250 v. A.C. mains.
Small size only: 54 Xx5x |1 ins. deep.
Stability: (000-1.
Ripple: | mV. max. Weight: 16 Ibs.

These units are built to high present-day
standards and are offered BRAND NEW BOXED
at £20 inclusive of post and packing.

ALSO AS ABOVE
I amp model. Type 48
Size 4X 3} X7 ins. Weight: 6 Ibs.
Price £13.10.0 inclusive of post and packing.

UHF RECEIVER R.D.O.
Aith 3 R.F. tuning units to cover 38-1000 MHz.
These receivers are built to U.S. Navy specifica-
tions and are ideally suitable for laboratory and
communications use. For 240 v. A.C. operation.
Price £105. Post and packing 40/-.

PORTABLE 12 v. BATTZRIES
Non-spillable lead acid type. Rating: 12 v.
4 amp. hours, will withstand heavy overloads
without damage.

Size 4X4 x4 ins. Weight: 4 Ibs.

Supplied fully sealed/charging instructions.
BRAND NEW BOXED 45/-. Post and packing 4/6.
|deal for Model Boats and Photo Floods, etc.

A.E.l. MINIATURE UNISELECTORS
Coil resistance 250 ohms. Type 2200A. Supplied
with base. Quantities available.

Price £4.19.6

VIBRATING REED FREQUENCY METERS
Range 55-75 c/s in 2 scales, having total length of
10 ins. for 110 v. (or 240 v. with transformer).
Manufacturer: Trub Tauber, Zurich. Price £12.10.

NIFE BATTERIES —NICKEL 1RON
We have for disposal complete sets comprising
2 batteries to a total of I2 v. at 180 amp/hours.
Supplied filled as NEW CONDITION.

Price £45 per set. Carriage extra.

DIRECTIONAL COUPLERS FOR
REFLECTOR POWER MEASUREMENT
One of the major uses of a directional coupler is
to obtain a sample of the R.F. Power in a trans-
mission line and apply it to an indicator. We
can supply couplers with a power handling capacity
of up to 300 Watts, the response is flat over the
66-88 Mc/s, 156-184 Mc/s and 200450 Mc/s bands.
Two pick-up probes are mounted on the coupler,
one giving incidence the other reflective power,
the voltage developed is rectified and may be fed
to a calibrated meter, C/W 50 ohm plugs.
Price 60/-.

R.F. ATTENUATORS TYPE A138
These attenuators are contained in a screened
cast case and are suitable for the audio to VHF
range up to 300 Mc/s. Input level 0-5 watts max.
Impedance 75 ohms. Attenuation 80 dB in steps
of 20 dB. Weight: 9 oz. Panel mounting. List
price £10. Special offer price 85/- post paid.

BURNDEPT R.F. PLUGS
These difficult-to-obtain plugs, suitable for Londex
aerial, C/O relays and other types of equipment,
are supplied NEW EX CABLES at 4/6 each or
3 for 12/-. Post and packing 6éd.

PORTABLE MULTIRANGE METER

Specification. Ranges: 060 and 0-300 A, D.C.
0-3, 0-30 and 0-120 mA, D.C. 12 and |2 amps
D.C. 06-3 and 630 mA, A.C. 24-120 mA,
A.C. 0:24-12 A, A.C. 3-12-30-300-600-1,200 and
6,000 v. D.C. 0-6-3, 2-4-12, 6-30, 60-300, 120600,
240-1,200 and 1,200-6,000 v. A.C. 3-333 ohms,
0-3=30 Kohms, 0:03—-3 megohms D.C. Resistance:
12 to +78 Decibels. Frequency: 50 cps. Input
Resistance D.C.: 20,000 ohms/volt. Input Resist-
ance A.C.: 2,000 ohms/voit. Temperature Range:
—10 to + 50 deg. C. Dimensions: 255x215x 170
mm. Weight: 8 kg. Supplied with 2 voltage
dividers, H.V. leads, spare rectifiers, 15 and
22-5 v. battery.
List price £25. Our price £10.19.6.

EDDYSTONE DIALS
Complete tuning unit, Catalogue No. 898. Com-
plete with logging scale/flywheel tuning and fixing
instructions. Supplied BRAND NEW BOXED.
70/-. Post and packing 4/6.

EDDYSTONE DIE-CAST BOXES
Contains sensitive amplifier originally intended for
amplification of P.E. cells. C/W input socket, fuse,
signal lamp, P.S.U. (mains) amplifier, fully transis-
torised. BRAND NEW 32/6. Post and packing 2/6.

RHODE AND SCHWARZ EQUIPMENT
Polyskop Il. 0-5-1,200 MHz.

Diagraph Type ZDD. 300-2,400 MHz.

Signal Generator and Klystron Power Supply
Type SMCB. 1:7-5,000 MHz.

UMHF Signal
1,900 MHz.

UHF Millivoltmeter Type URYV.

Generator Type SCR. 1,000~

LEDEX ROTARY SWITCHES
Standard wafer size: 1} ins. Single-pole '2-way,
3-bank flange mounting. 48 v. D.C. coils. Minimum
voltage 30 v. D.C. Supplied BRAND NEW 45/-.
Similar to above but one wafer with long spindle
to enable user to make up to own requirements.
Coil voltage: 30-48 v. D.C. BRAND NEW 35/-

NON-INDUCTIVE RESISTORS
These are high quality heat sink type. Rated at
IS5 ohms, 250 watt. Size only 43 x2x2} ins.
A Dale product at a surplus price. Only 19/6 each,
post and packing 2/6.

IMHOFS INSTRUMENT CASES
Finished in mottled grey stove enamel with satin
finish trim. Size width for standard |9 in. equip-
ment. Height 10 ins. Depth I5 ins. With front
panel and ventilated rear panel. Supplied BRAND
NEW £4.10.0 each. Carriage 10/-.

COMMUNICATIONS RECEIVERS
Redifon R50M. 16-5 Kc¢/s-32 MHz in 8 bands.
These well-known receivers are in world-wide
use. Especially built to marine specifications.
Price as new £105. Used model reconditioned to
specification £85. Supplied with mains 240 v. A.C.
PS.L.

CINCH PRINTED CIRCUIT
CONNECTORS
Edge type, gold plated. Length 5 ins. 30-way,
5]16 spacing. 4 for 10/-. Post and packing |/-.
Qiuantities available

HIGH VALUE RESISTANCE
BOX TYPE R.7003
Specification. Range: 0-01-11:10 Megohm in 0-0l
Megohm divisions. Accuracy: 0-05 per cent.
Maximum power rating: 0-1 watt per step. Case:
Hammer finished stove enamel.
List price £60. Our price £22.10.0.

PORTABLE WHEATSTONE
BRIDGE

Specification. Type: {Moving Coil Galvanometer.
Ranges: (1) 005 to 5 ohms; (2) 0-5 to 50 ohms;
(3) 5 to 500 ohms; (4) 50 to 5,000 ohms; (5) 500
to 50,000 ohms. Scales: Switched. Slidewire: 0-5
to 50. Galvanometer Scale: 10-0-10. Case:
Moulded plastic. Internal Source: 4 v. Dry battery.
Operating Temperature: +10 to +35 deg. C.
Operating Humidity: Up to 80 per cent R.H.
Dimensions: 200 x 110x65 mm. Weight: 0-9 kg.
List price £25. Our price £9.19.6.

BOONTON SIGNAL GENERATOR
TS 497/8/ URR
Attenuation 0-1 micro v.—100 mV.
Supplied in very good condition.
Frequency coverage: 2-400 MHz.

SCHOMANDLE FREQUENCY METER
FDI with Type FDMI| Adaptor

Range: 30-500 MHz.

Approved by G.P.O. as standard for

communications equipment, etc.

MARCONI DIGITAL FREQUENCY
METER TF 1325/2
Range, with plug-in, up to 220 MHz.
Supplied AS NEW £325 with plug-ins.

ADVANCE FREQUENCY COUNTER
TIMER—TYPE TC IA
6 digit in line read out.
List price £390. Our price £95.

FLUKE DIFFERENTIAL V.T.V.M.
MODEL 821A
Range: 0-500 v. and 001-10 v. as null detector.

ENGLISH ELECTRIC INSULATION
TESTERS
Fully variable to 10 kV. Metered output on
voltage and current for 240 v. A.C. operation.
Supplied AS NEW at £35 each.

mobile

Price
Marconi TF913 AM/FM signal generator .. £35
Marconi TF894 audio tester 10¢/s=12 KHz  £15
Marconi TF899 A.C. millivoltmeter ..o £12
Marconi TFI19S BFO range 0—40 KHz .. £20
Marconi TF1400 double puise generator .. £90
Marconi TF723A crystal calibrator .. .. £45
Marconi TF762C UHF signal generator 200~
400 MHz .. .. oo .. £45
Marconi TF340 output power meter an  E1E
Marconi TFI02 amplitude modulator = £25
Marconi TF1104 television sweep generator  £65
Marconi TF6758 pulse generator .. .. £40
Marconi TF4S5E wave analyser . .. £125

Marconi TF886A circuit magnification mete £75

Marconi TF329G/l circuit magnification
meter - - - La - £70
Marconi TFi345/2 digital frequency meter
with 2 plug-ins. Range continuous to 220
MHz. As new .E ol »e .. £325
Marconi TF890A/4RF X band signal gen-
erator £275

Marconi Type 6456 dual trace plug-in for
TF2200 oscilloscope . .o .. £38
Marconi TF144G signal generator 85 KHz—-
25 MHX . g .. .. .. £40

P.F. RALFE 10 Chapel St London N.W. I Phone 01-723 8753
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INFRA-RED TRANSMITTERS
& RECEIVERS

INFRA-RED PHOTO RECEIVER — MSP3

Ultra sensitive detector/amplitier for infra-red (Gallium Arsenide) or wisible light optical links
reception. Spectral response 9500 A. Robust, cylindrical package is coaxial with incident light to
facilitate optical alignment and heat sinking

8 5/' post free

MAX RATINGS

Total dissipation fin free air, Tams - 25°C.

Output Current Intensity 100mA. Voltage
30" to +125°C.

Supplied complete with suitable lenses. full Technical Data and Application Sheets,

including Line of Sight Speech Link.

PHOTOCONDUCTIVE CELLS

CADMIUM SULPHIDE CELLS (Cds)

Inexpensive light sensitive resistors which regulre only simple circuitry to work as
light triggering units in a wide range of devices. such as: flashing or breakdéwn
lights, exposure meters. brightness controls, automatic porch lights, etc, Not polarity
conscious — use with A.C. or D.C. Spectral response covers whole visible light range.

100mW. Derating Factor 2mWw/*C.
25V. Operating Temperature from

MKY101-C

Epoxy sealed. § in. diam. x § in. thick. Resistance at 100 Lux - 500 to
2.000 ohms. Maximum voltage 150 A.C. or D.C. Maximum -current
150 mw 10/6 post free

MKY71

Glass sealed with M.E.S. base. Glass envelope % in. diam.. overall
length 1 in. Resistance at 100 Lux — 50 Kohms to 150 Kohms. Maximum
voltage 150 A.C. or D.C. Maximum current 75 mwW 8/6 post free

=2

PHOTOGENERATIVE CELLS

Selenium cells in which light energy Is converted into electricity directly measurable
on microammeter or used with amplitier as light trigger for alarm and counting
devices, luminous fluxmeters. exposure meters, colorimeters, etc., Spectral response
covers visible light range.

Type 1—13 x 17 in. Output 1 mA at 0.6 volts at 1,000
Lux 5/- post free

Type 3—100 x 50 mm. Output 4 MA at 0.6 volt at 1.000
Lux 22/6 post free

REED SWITCH COILS & CAPSULES

Compact assemblies of reed switches and operating coils that permit the design of an infinite variety
of multiple switch circuits in an extremely small space. They eliminate the bulk and open contact
disadvantage of electro h al relays: h. ically sealed contact isolation ensures longlite
reliability. Small enough to combine with solid-state components on printed circuit boards. Ideal for
swilching matsices, binary kits, control systems. etc. These were removed intact from highty ex
pensive [s! mech and are g I 10 be in perfect working order. Each capsule
consists of a rare-metal screened, 24 volt DC operating cnil on a nylon former with one detachable
end for the removal and replacement of reed switches.

Types available
R/C2 Tworeed switches. contacts normally open. Sizeoverall: 1§ x §x §in. 5, - post free

R/C4  Fourreed switches. contacts normally open. Size overall : 1§ x §x §in. 10, -post free

R/C6 Sixreed switches. 4 contacts normally open, 2 normally closed. Size overall - 1 ix1ixgin

PROOPS BEa

Wireless World, November 196

{[JLIELECTRONICS from PROOPS

New Science Projects combine fascination of Optics with Electronics.

Unique devices in a brand new electronic field that can be exploited in a wide range
of applicatlons. Miniaturized construction and sotid state clrcuit design Is combined
with outstanding modulation and switching capabilities to provide infinite possibiti-
ties as short distance speech and data links, remote relay controls, safety devices,
burglar alarms, batch counters. level detectors, etc.. etc.

GALLIUM ARSENIDE LIGHT SOURCE—MGA 100

Filamentless, infra-red emitter in a robust. sealed cylinder coaxial with beam to facilltate optical

alignment and heat sinking
oﬁ 35 /- post free

400mA. Forward peak current | maox.” (pk) 6A
7.5mw/"C.

MAX RATINGS

Forward current |F max.' D.C.
Power dissipation® 600mW. Derating factor for Tamp greater than 25°C
Reverse voltage VR max  1-0V.

“When mounted on an aluminium heat sink 1in. x Yin. x }in.

Supplied complete with suitable lenses. full Technical Data and Application Sheets.
including Line of Sight Speech Link.

FIBRE OPTICS

Highly flexible light guides that transmit light to inaccessible places as easlly as
electricity is corfducted by copper wires. Fibre optics make it possible to control.
minlaturize. split. reflect or transfer light from one source to many places at once
and to operate photo devices, logic circuits, or illuminate in ways never before poOs-
sible. Proops offer both glass flbre optics or Inexpensive Crofon plastic fibres for
hundreds of experiments or serious applications in a fascinating new science.

RANK TAYLOR-HOBSON ENGINEERS KITS

Basic fibre optic components that demonstrate
new ways ot employing light in serious appli

cations. Two kits are available : each contains
high-grade glass-fibre light guides consisting
of thousands of fibres tightly bundied in
flexible sheaths with ferruled, optically polish

ed ends. together with connecting and light
source components. Eachis supplied complete
with card wallets containing technical and
application data

2
Contains: 3mm. x 18in., 6 mm. x 12 in. light
guides: 1.5 mm. Y’ guide with two 12in. long
1ails: 24in. long 12 exit component for coding
KIiT1 or punched card applications. 24 in. lengths of
Contains: 1.5 mm. x 24 In.. 3 mm. x 18in., and Croton 64 filament and monofilament plastic
6 mm. x 12 In. light guides, plus 24 in. long x light guide. Also, coherent sclids consisting of
2 exit component for punched card or coding 25 mm. diam. field flattening lens. 6 mm. x
applications. Also battery operated light 12 in. image conduil with polished ends,
source. 2-way 'Y’ adaptor with non-random 4 mm. x 256 mm.image Invertor. Complete with
separation. and 3 mm./3 mm. and 3 mm 2-way adaptor, fibre optic torch and batterles.
1.5mm, connectors 3mm./3 mm. and 3 mm./1.5 mm. connectors

£28

LOW-COST CROFON FLEXIBLE LIGHT GUIDE

Postfree

Newly developed plastic light transmitting media made by
Du Pont and consisiing of 64 special plastic fibres, each
010 in. diam. and bundled together in a tough. flexible
sheath. Can be used for many serious projects and inex
pensive prototype work. Ends can be ground flat, dyed or
capped with Epoxy resin. Temp. range —40° to 176°F
No loss of light through bending. 12-page data and
applications booklet supplied.

8 / 6 per foot post free

Minimum order—2 ft.

Proops Bros. Ltd..

RCA TRIAC — CA40432

Suitable for light dimming and motor control circuits

Gate-controlled, full-wave. A.C. silicon switch with integral trigger that blocks
or conducts instantly by applying reverse polarity voltage. Suitable for A.C
operation up to 250 volts; controls currents up to 1440 watts. Size only § in
diam. x in. high. Complete with heat sink. data and applications L
information,

45/- post free

52 Tottenham Court Road, London WIP OBA

Telephone: 01-580 0141
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ELECTRONIC ANTENNA CHANGEOVER SWITCH

Automatically transfers antenna for TX to RX and vice
use of relay or any moving part. Oparstes from 3-S5 mcs to 28 mes.

of transmitting power snd provides
with built-In power supply unit for

versa without the
No loss
sin of 2 6Db in receliving sensitivity,

/250v AC. Our own manufacture.

Full description and price upon request.

SIGNAL GENERATOR TYPE TP
937 (CT 218). Frequency range:—35
kHz-30mHz. 50 ft. Frequency scale,
200 kHz to 2MHz. Built-in Crystal
calibrator Sinewave A.M. V.F.M. Out-
put:—D.I19V-IV €95, Carrisge 30/-.

M DEVIATION METER TYPE
TE 7918. Frequency range: 4-250MHz,
devistion 1-75kHz. Specification and
price on spplication.

VYVM TYPE TF 958 (No. 3, CT
208). Ranges:—AC 0-150v in 5 ranges;
0-1 with multiplier. DC 100-0-100v
in 5 ranges. Frequency: 20Hz-100MHz.
£95. Carriage 18/-.

NOISE GENERATOR TYPE
987/1. Frequency range:—100kHz-
200MHz. Noiss factor calibration:—
0-30 in four ranges, directly calibrated.
Impedance 71 ohm. £40. Carriage 30/-.

TE

MARCONI TEST EQUIPMENT

— e ——————
TELEMETRY STATION

Wa sre able to offer, one only,
Telemetry Station of v-rz recent
Amarican manufscture. Compris-
ing Helical Antenns, oscilloscope
receiver and associated units,
Ampex tape recorder and power
supply for the entire installation.
Interested cllants with 8 knowledge
of this ly:l of equipment are in-
vited to phonae or write for further
particulars.

VALVE
VOLTMIETER
TYFE TE_950.
Measures AC 100mV;
20 ¢/s to 100 me/s,
DC 50mV to 100V,
multipliar extends ac
range to  |-5kV,
Balanced Input and
centre-zero scale for
DC. A up to
100MH3z.

Price on
spplication.

{IMPEDANCE BRIDGE TYPE TP
936 (No. 8). Measures L & C at B0Hz,
I kHz, 10kHz. nges:—L: |puH-100H.
C: ImF-100uF. R: hma 100mohm
AC Bridge volts monitored and- val
able. Automatic detector itivity
control. £108, Carriage 30/-,
DISTORTION PACTOR MIETER
TYPE TP [(42E. Frequency ra
100-8, 000Hz in four ranges. Distortio
range: 0.05 to 50%. Input impedance
6000, i i |
variable. Sens

b
itivity ImW. €42.10.0.
Carri

u!- 20/-.

FULSE GENERATOR TYPE TP
67SF. Repatition frequency: 50Hz to
50kHz. Pulse duration: 0.15 to 1000
sec; built in 0.1 and 0.54 sec delay
lines. £40.10,0. Carrisge 20/-.
SIGNAL GENERATOR TF 80I/A.
10-300 Mc/s. in 4 bands. Intarnal at 400
c/s. | kels. Extarnal 50 ¢/s to 10 kcfs.
Output 0-100 db below 200 mV from
75 ohms sourcs. £85. DITTO but
801/A/l with additional high level
output. £89. Both P. P. 20/, in-
cluding necessary connaectors, plugs,
and instruction manual.

MODEL 5248 ELECTRONIC
COUNTER. Without plug in unit this
instrument will measure frequencies
from 10 ¢/s to 10.1 me/s and pariods of
from 0-10 ke/s. Frequencies are read in
ke/s with the decimal point automatic-
ally positioned, and time is read in
ds, milli ds or micr d

agsin with the decimal point sutomatic-
ally positioned. Registration is in eight
laces, first six on neon lamp decades,
ast two on maters. Self check facilit
from internal 100 ke¢/s and 10 mefs
fraquency standards. Complete with
5258 plug in unit 100-220MHz. Full
details and price on requaest.

HEWLETT-PACKARD TEST EQUIPMENT

MODEL 400D VALVE MILLIVOLT-
METER. Voltage range: ImV to 300v
F.S.D. in 12 ranges. Frequency range:
10Hz to 4MHz. Input impedance I0Ma

and ISpF. Accuracy 29%. £38.10.0.
Carrisge 12/-.
MODEL 430C MICROWAVE

POWER METER. Power range: 0.1
to 10mW F.S.D. in five ranges, slso
calibrated in DBM from —20 to +10.
Frequency range: 10MHz to °R’ Band,
depending on Bolometer mount.
£88.10.0. Carriage 30/-.

FRECISION VHE PFREQUENCY
METER TYPE 18). 20-300 Mc/s with
accuracy 0.03% and 1, Mc/s
with accuracy 8.)‘/. Additional band
on harmonics $.0-4.25 Mc/s with ac-

curacy + —2X%10°%, Incorporating
calibrating quartz 100 ke/s 4+ —8Xx
107 120/ . A.C. mains, £88. Carr, €2,

PYE EQUIPMENT

4 CHANNIEL H.P, TRANS-
MITTER RECEIVER STATION.
Comprising PTC 941 Crystal-con-
trolled Recelver 1.6-14 mecs, Sensi-
tivity | microvolt for |W, output
at all frequencies at 10Db S‘N and
PTC 931 60W Transmitter for RT,

CW and MCW operation with
push-button control for selection
of any onae of four pre-set channals.
Full details and specification on

request.

PYE RANGER FP.M. MOBILE
RADIO TELEPHONI.
mitter

Trans-

output 7-10W; double

aiver, 12v DC positive

sarth, Full details and

specification on request. £45.0.0.
arriage 30/-.

BOONTON “Q" METER TYPR
160A. Frequency range SO ke/s to
50 mcfs. " 3 " range 0-250 with mul-
ti&llar of 2.5. Main tuning capacitor
30-500pF with separate + 3pF inter-

iating capacitor. Powaer supply
0/250vAC, £75. Carriage 30/-.

FOR EXPORY ONLY

$3 TRANSMITTERS. All spares
available. COLLINS TCS. Complete
installstions and spsre parts. 62
WIRELESS SETS. Complets in-
stallations and spare parts. PS.U.
for C42 & C45 12v and 24v R.C.A,
TRANSMITTERS ET 4336. Com-
lete installations and all spares.
C 610E & | TRANSMITTERS.
Complete installations and _all
spares. No. |9 WIRELESS SETS.
H.P. SETS and all spares R.2I0
RECEIVERS with all necessary
accessories.

VOLUME METER (VU). 20-0-+3
internal resistance 3900 ohms at "O"
VU, 3}in. square, flash £10, post paid.
BETTA GAMMA Probe type L314.
Without connector £2.10.0.

DC MOVING COIL METERS

SOLATRON EQUIPMENT

VE 252 VALVE VOLTMETIER.
Voltage range: 1.5mV to ISv F.S.D.

iIn  nine ranges. 10:| attenuator
input; accuracy |1%. Frequency range:
10Hz to 100kHz. Input Impedance:

Greater than 50Mg with 2
specification upon request.
arringe 15/-.

GF. Full
3.10.0.

£12.10.0.

tion.

KELVIN & HUGHES PEN RICORDIR; €35, Carriage 15/-.
GAUMONT KALEE(RANK STUDIO) MODEL 1740 WOW & FLUTTER

METER. £105. Carriage 7/6.

BOONTON SIGNAL GENERATOR TS 497/8/URR, 2-400MHz. £93.

Carriage 30/-.

TS 418 B/U SIGNAL GENERATOR, 400-1000MHz. £105. Carr. 30/

AVO SIGNAL GENERATOR CT

378, 2-225MHz. £38.10.0. Carr. 18/

END OPF RANGHE. Come and choose
whilst you can: CRI00 £10. HRO £10.
Coils for HRO 15/-. ARS8 without case.

COLLINS TX 23I1D-20. Jkw auto-
tunae. Specification and price on applica-

MULLARD TX RX 8 CHANNIEL.
| -5-13MHz Rx. Specification and price on

S0uA 24in. Sgl. anel. 32/6. 2 2¢in,
rd. panel. 27/6. ImA 2fin. rd. panel.
22/6. 100mA 2}in. rd.

25 amp. 3}in. rd. prol. 2

rd. 28/-. FULL

anel.

VEI& LARGE STOCK OF METERS ON
REQUEST.
29/41FT, AERIALS each consisting of
ten e, §in. dia. tubular screw-in
sections. | lfe. (6-section) whip aerisl
with sdaptor to fit the 7in, rod, insue
Iated base, stay plate and stay sssemblies.

egs, reamer, h , stc. Absoiutel

rand new and complete ready to erect,
in canvas bag, £3/9/6. P. & P. 10/6.
HARNESS “A” & "B” control units,
I} i bexes, headph micro=
phones, etc.
PIELD TELEPHONE TYPE P’
Housed in portable wooden cases.
Excell ion In and out-

TELEPHONE ENQUIRIES

relatin
be made to 01-748 8006 Extension 23.

to TEST EQUIPMENT should

TRANSISTORS, ZENER DIODES

6K8G  4/-
6K8GT 7/8
0K98G 14/~
6L8  14/8
ALBGA 9/6
6P25  18/6
BBAT  7/-
oys1 76 PLS1  8/9 GBATGT 8/8
D m PLEY 8§/ -
DFee 78 PLSS 78 68C70T b/~
DKM 9/- PIA4  ¢/6 08G7? /=
DKos 7/8 P 149 o7 =
DLOS 08 PX6 14/~ 68J70T 6/8
DL9¢ &8 PX9¢ 18/ 68J7Y ¢/0
DLes /- PYSS /- 6aK7 /-
DMI0 8- PY []] 88L7GT 6/6
DMTY  7/¢ PYSL /8 88N7GT 6/-
DYSS 8/~ PYI e 68Q7GT 7/8
DYS?T W6 PYSS 7j- eV 16
DYsos &/8 ryYss 18 sveaT 6/8
EARCAD /8 PYSOO 9/6 6VOM =
EAF49 10/~ PYSOL 0/8 8X4¢ /9
EBE 8/- PYS0S 13/6 8X8G -
EBCsE 8- QQVvos-10 6X50T /6
EBCA 10/8 4 6-30L8 14/~
ERCEL /= QQVos-4 624 -
ERFsl 776 ~ c8 148
EBFil 86 QQVO08-404 7Ce -
EEFSS 8- 1001~ | 7m7 /6
ECCEL 8- RB17 - Y4 is
ECCe  8/8 R19 16 D8 1]
ECcCea  §/8 ves 14/6 1189 80/~
Eoos 8- | USe 148 19ATS  4/6
Ecoss /6 us? /- 19ATT &)=
ECOM 9/ v - 19AU7 48
ECCE  T/- U4 /- 13AVE 58
EOC180 9/8 vso1 _80/- 19AX7 0/-
we | U /8 13BAG 6/~
- EZCPso 66 UAF4 10/6 13B. =
a6 UBC41 9/6 12BH? 8/8
ECFs3 13/6 UBF80 7/- 19C8 I
ECFs0l UBFED 7/~ 1981 17/-
18/8 UCFs0 10/- 18K7GT 7/8
ECF8nd UCH43 13KBGT 7/6
bt /6 | 13Q7GT b/6
ECHSS 11/~ UCHS1 7/- 138G7 4/8
ECH43 18/~ ucLss 7/e 1487 18/
ECHSL §/% UCL83 18/- 19AQ6  6/9
ECHs3 #/8 UF4l 10/8 1963 60/~
ECHB4 7i8 urse 73 1966  90/-
UFss 68/9 19H4 70/
1/6 UL4 118 90Ps B0/6
ECL8O  9/- UL84 /8 25LAGT 7/3
ECLE3 18/6 uus kind 30C15 18/
ECL83 10/8 uYa - 80C17 16/~
ECLSS 8/6 uyss 89 30C18 15/-
EF3¢ 38 VR105/30 30F5  18/9
EFS7A 8/- = SOFL1 18/-
:;3 1 ;— VR150/30 0FL12 19/-
= 30FL18 9
EF41 18/0 28000 £9/- ao"‘uu’:
EF4 1476 801U 28/~ 0L15 17/~
EFs0  §/- Z900T 18/- 30L17 17/-
EF8s ®17 114 2/6 30P12 16/
EF85 /8 1RS 8- S0P19 14/-
EFss 03 184 8/~ S0PL1 14/~
EF89 /3 185 40 30PL1S 18/6
EP9l 8- 1T4 | BWE /-
EFR2  8/6 1X3A 7/8 49 8/~
B, ¥ | e 1
183 b 50CD68G27/6
EF184 17/- D6 ¥/~ BOEHD u’-
EF800 81/- 3Q4 718 73K0 10/
EFs13 13/6 384 69 b3 1]
EFL200 Ve 8/- 76 /-
/e SRI54MS8/- 78 /=
EHO0 7/8 6B/258M 80 18
EL3 10/6 /= 807 /-
EL4 11/6 BRALY 10/6 813  76/-
EL42 11/6 L4 B/8 8324 45/~
EL8¢ 49 V40 7I6 860A 18/~
EL8S §/- 6Y3QT 6/- 054 /8
EL91  §/- 8Z4  14/- 950 /6
EL9S  7/- 824G 7/7 988 =
ELBS00 17/~ 6AB7  4/- 057 /=
EL803517/- BACT 8- 91 /-
EM31 8- 6AHE 11/8 1693 17/
EM80 7/6 BAKS B/- 9061 /=
EM84 7/- 6AKS 0/- 3506 18/~
EMS7 11/- 6ALS  §/- 8676 10/~
EYsl §/- BALSW 7/- 8678 10/
EYSS 7/ 6AMS B/~ 8 7/=
Eyss @/ GAMS @/~ 6033 88/8
EZ40 88 BAND 90/ 6087  10/-
EZ4  8/6 6ANS 10/- 6060 18
RZ80 6/~ 6AQS 6/~ 6004 =
EZS1 b/ BAQSW 9/- 6085 /=
GZ34 10/6 BABS  6/- 6080 %7/6
XTes 80/~ 6AB70 16/~ 6146 89/-
KTs8 88/ BATS 4/8 1 8-
N78 84/~ 4
0A3 8/~
0BY -
PABCS0 7/6
POSS 1)/
POV? /=
POS00  0/8
POCS4  §/9
POCSY 9/
POC18911/6
rcrso ‘o8 | eBiior
'A
PopeL 8% | oBQiA 69 P Tobe
6BQ7A 8/
PCPSs 10- | eBR7 10- | OBi6 386
6BWE 16/~ 931A 68/
L6 | aBWT e | eoic ss0i-
1/ &- Special Vivs.
rcpsor 90 | ecme 7 | ACTS 88
PcPsoa 99 | ecLs e/ | ACTR O
808 6Dé /- 103NN
we | 6EAs 9/~ %
800 6EU7 7/- | K301 84
18/~ 3 15/ K308 s18
PCF808 arss 0/~ K08 a8
14/8 GHEM 3§/~ K337 818
PCH200 6JAWA 18/ KRBN2A70/-
18/6 6J8 - 2322 £2/10/-
PCL81 9/8 6J5GT B/ WLAITA
PCL83 7/8 6J6 16 30/~
18/- 76 b/- um“n;l
PCL84 8/0 8JTM /- 10/~
PCL8S 9/3 6K6GT 8/— 523
PCL86 9/~ 6K7 /8 TIAY 84
PFL30018/- 6K70 - 723A/B130/-
PL38 10/9 6K7GT 4/9 72654 410
P. C. RADIO LTD.
170 GOLDHAWK RD., W.12
01-743 4946

QAB  8/6 0AZ229 to 0Cs? /-
OAl0  §/- 0AZ22510/- | OC82DMS/-
OA70 8- 0C18 18/~ 0cs3 1]
0A71 8/- 0oC33  10/- 0CasB 8/-
OA79  1/9 oca 18 0C139 18
0AB1 1/8 0028 f= 0oC140 9/8
0A200 19 0oC328  1%/6 0oC170 f=
Oamry 8/- | 0C38 16/~ | OC171 6/-
OAdls 7/6 | OC8s 10/~ | oOC172 7/8
Oaz1l 9/6 0cCs8 /6 0C32 i
O ARG/~ | OC44 /- [ IN91 16
O 21 10/~ 0C4s /6 | IN21B 6/-
QAENN to 0C7l 16 IN25 18/-
OaEnnl 816 0c72 16 IN4S -
Oaxp? 9/8 oC73  1}/- IN70 /=
O AREE to ocCi6 /- | 2N1306 6/6
Ou4iuls 6/8 0cie s 42N1307 &/8

oCsl_ 4/~ | 28303 10/-

OCBID 8/- | ACl26 @/

ocs1DM 3/~ | AClgT 76

or
doors for up to 10 miles. Pair including
ll.murm. fully tested. £6.10.0, Carriage
0/-.
I:ox-—COLOMOR ELECTRONICS
] 170 Goldhawk Rd., London,l
W.12. I

Plaase send ma your full list of

Tast Equipment .... Meters ....
Valves Tiek as nquiud.l
lAdduu {

L

etc.

AC128 @/6 CR81/10 §/- | MPF10211/-
AC176 7/8 CR81/20 9/6 | MPF108 9/8
ACY28 4/- ORBS1/30 MPF104
AD140 13/- 10/-
AD149 18/- CR81/35 MPF106
AF117 §/- 11/6 1
AF118 10/- CRB1/40 z e
AF134 718 18/ Zener diodes
AF127 b/~ CRB3/05 8/~ /8 ea.
AF139 10/- 3 e
AF178 18/6 10/- 78 es.

Y10 28/6 CR83/30 Z3B range
ABY28 §/0 11/8 8/~ ea.
ABY328 bB/6 CRB8325/028 ZL range
RCl07 /8 18/~ 8-
BFY5l 4/8 CRB3/40 Z8 range
BPYS2 4/6 18 78 es.
BBY27 P GRT103 &/-
BYEZ13 §/- GET116 9/-
BYZ16 16/~ GET116 §/-

MA ZRS IN STOOK inciuds Cothode Rey Tudes and
Specisl Valres. UK. P. & P, up to 10/~ 1/~; to 21 2/-; over
21 2/- in &, over £3 post free. C.0.D. 4/- extra.

|

Open 8-12.30, 1.30-5.30 p.m. except Thursday 8-1 p.m.

All overseas enquiries & orders please oddress to:

COLOMOR :
170 Goldhawk Rd., London, W.12

(EI.ECR:NICS)

Tel.0l - 743 0899

www.americanradiohistorv.com



www.americanradiohistory.com

a88 Wireless World, November 196¢

SUED BIEDTT TELEVISION

NEW AND PERFECT BRITISH MADE EQUIPMENT
AT LESS THAN HALF ORIGINAL COST!

An extremely flexible closed-circuit system made by Britain’s largest manufacturer of electronic equipment. The
basic system comprises two units—camera and control monitor. The units are fully transistorised with a wide use
of printed circuitry making for compact size, simple installation and high reliability (both in and out of doors). High
sensitivity and 625 line resolution ensure excellent picture quality under normal lighting conditions. Closed circuit
television provides the penetrating, aII-see'ing eye that scans, inspects, controls and directs—that is today accepted
as invaluable in almost every aspect of industry, commerce, transport and education. A wide range of accessoried
are available which further increase the system’s almost limitless applications.

A LIMITED QUANTITY OF COMPLETE SYSTEMS AVAILABLE
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SYSTEM SPECIFICATION scanning standards: 625 line, 50 fields, 2:1 interlace. Horizontal resolution: 600 lines.
Bandwidth: 8 Mc/s over complete system. Linearity: +2% positional error. Geometry: +2% of rectangle averaged over picture. Auto
Sensitivity : over the range 60:1 in light value—normal picture obtained with illumination of only 2ft. candles {(50% subject reflectance) at
lens aperture of f/2. Spectral Response: Panchromatic. Ambient Temperature: Max. temperature for all units —30°C. to +55°C. Power
requirements 90/130 v. and 200/240 v. A.C., 50-60 c/s. Consumption: 45 watts including camera. Camera Lenses: Standard 16 mm.
cine lenses with "'C"” mounts are normally used. Accessories: See under Camera and Control Monitor.

CAMERA

Totally enclosed dustproof unit only 3} x 4 x 104 in., weighing 4 Ib. Finished in two-tone blue/grey. Vidicon tube.
Automatic sensitivity control enables the camera to maintain full picture quality over a brightness range of 60:1. 625 line
scanning standard 2:1 Interlaced, frame synchronised to mains supply. 600 lines horizontal picture definition with a band-
width of 8 Mc/s. All supplies are obtained from the control monitor {consumption § watts).

CAMERA ACCESSORIES
Lenses: Superb quality 25 mm. (1 in.) #/1.8, “C” mount lenses made especially for this system are available, also a
limited quantity of motorised zoom lenses.
Remotely Controlled Weatherproot Pan and Tilt Heads: Pan 340° at 6° per sec.. Tit +50° at 4° per sec.
230/250 v.. 50 c/s operated.
Remotely Controlled Pan and Tilt for Indoor Use Only : Details as above.
Weatherproot Camera Housing: Windscreen Wiper. 75 w. heater. Internal eirculation fan mounting bracket for
camera housing (the latter items are extras for the Weatherproof Housing).

=z ® -~

CONTROL MONITOR

14 In. screen. overall size 16 x 14 x 18 in. (excluding Remote Control Unit on which Monitor is shown). weight 30 |b.
Panel controls provided: Mains on/off. Contrast. Brightness. Remote Focus. Preset controls (under side panels) include
Frequency lock. Monitor height. Frame linearity. Camera height. Camera width, Auto sensitivity, Camera linearity, Cable
coirection. Video Gain, Beam Current, Y shift, Electrostatic focusing for camera and monitor. Additional input: Video

100 mV peak white positive into 50 ohms; Synch. 2 v. peak/peak negative. Output: 100 mV peak white positive
2 v. peak/peak negative. Ambient temperature range —30° C. to +55° C.

ACCESSORIES

Remote Control Switching Unit (shown under Control Monitor): Controls auxiliary functions at the camera. i.e.
pan/tilt. zoom. windscreen wiper. etc. Size 18 x 14 x 3 in. welght 8 Ib.

Distribution Unit: Used for selecting the required picture from those available on the control monitors and distributing
it to the appropriate viewing monitor. Size 193 x 134 x 8% in., weight 30 ib.

Viewing Monitors: These are conventional domestic type receivers—19 in. and 23 in. models available.

Owing to the complexity and limited quantity of units available this equipment is available to
CALLERS ONLY. .

% ¢ s
LASKY’'S BASIC 0 N LY £1 3 5 0 0
SYSTEM PRICE U

1—camera {complete with Vidicon) less lens, 1—Control Monitor, 25 yds. of cable. PRICES FOR LENSES AND ACCESSORIES ON APPLICATION.

& NV ANAAATAAAAAAAA VAAANAAANA A ANANARAVAANAA A MARAAAAAAAAAAA LA AAAAA, MAAAANAAAAAAAAAAAAN L AN AAAAAANAA A LA

? A Ls 0 A sslection of multi-channel VIEWING MONITORS are available from stock suitable for use with many existing CCTV instaliations.
< A selection of VIOEO TAPE RECOROERS are also available from stock. We will be pleased to quota on receipt of your requirements.

F S ASLAAANANASL PPN AP AN AAPAALAANALLAL AP A AN AANAAAAAAANAANNAAAAS ANAAAAAAAAANAAS LSS

PLEASE NOTE—THESE SYSTEMS ARE AVAILABLE ONLY FROM OUR HEAD OFFICE
3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1. Tel. 01-790 4821/2

A demonstration system is available for your inspection by appointment

NAAAAAN
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ITMK METER KITS *%&wses | TE-20 RF SIGNAL GENERAR

These two new mater kits by TMK oHar the professionsl, electronics hobbyist end student the umgue oppertunily of building

a really first class precision muttimetsr a1 8 worthwhile $aving in cost The impact rasistant bakelite cabinets are supokied with the A Mgh-quality factory-tested and calibrated AF Signal Generator oHering o tu
meter scale and movement mounted in position: the model 200 also has the rotary rangs Selector i position The highest frequency rangs cover of 120KHz in B bands plus one harmonic band. Dual
quelity in components and 1% tolerdnca rasistors ate used throughout Both offer professional standards af sceuracy. Supphied Mghlow RF output terminais provided and separate variable Audio output

y dotar wath tull i, circult and operating instructions Etched Cwculsr seale dccuracy + 2% —read Bgainst hair 0o on perspex cursor.

Power “on” pilot hight titted Briet specifications: Frequency tenge (6 fundamental
bandsk A 120-320KHz B. 320-1.000kHz C. 1-3. #MHz 0. 32-11MHL E
11-38MHz. F. 36-130MMz. Harmonic band 72-280MHz Frequeacy accuracy
+ 2% Output-RF Ihight 100mV max. RF {low} 10040 max Audio output 400Mz. BV
approx (adiustablel. Power requiaments 105/240v. $0/B0Hz AC. Vaive line-up.
12BHTA. BARS end salenium rectifier. Strong metal case size 7x10xb5jn
tinsshed m groy crackia. Complete with test leads andinstruction book.

LASKY'S PRICE £15.0.0 rou s,

TTC MODEL C-1000

A costty tiny 1.000 O.PV. pocket mulli-tester with “big” meter performance
1 Pracision 2 jewel mater movement. Hand cohbrated 10 + 3% accuracy on tull scaie
[ LA SKY’S K,T PRICE Sﬂ- Post 3/6 l of OC renges. 4% on AC ranges. 2§in. square meter. SPECIFICATIONS : ACN ranges
0-10. 50. 250.1.000V at 1K/D.PV. ACN ranges: 0-10. 50, 250 100V at 1K/O.PV.

OC current: O-1-100mA Resistance: 0-150K/ohms (3.000 ohms contra scale)
M o D E L 502 5 60,000 0.P.V. FEATURING Decibals: —10 10 +220B Dpeiates on one peolight cell. Two colout buttfgreen cass
57 MEASUREMENT RANGES sue only 3}a2§xlin Click stop range selection switch Ohms rers adjusiment

Compiete with test laadu. battery and ins

MODEL 200

20.000 QPV. Features 24 rangas with miror scale. Lorga 3 x 2in. meter.
full scala accuracy: OCV and current: + 2%. ACV: 4 3%. rasistanca + 3%. Special 0.8V OC range for
transistor circuit measurements.

SPECIFICATION:

0CV:0-0.6-8-30-120-600-1.200V a1 20K/OPY.

ACV: 08-30-120-800-1.200V at 10K/OPY

0OC Current: 0-0.06-6-80-600mA

Resistance: O 10K-100K-1M-10M/ohms {58-580-5.8K-58K ot mid-scate).

Copecitance. 00020 2 +F-{AC &Y range)

Occibels -20t0 +63d8

Output: 0.05 wf blockmg ctapacitor. Uses two 1.5V (U7 typal bamenes Black bekelite
cabinet size 54 2 3] 2 1jm Complets with test leads

A highly reliable Instrument using an entirely new renge selection mechanism which permits the use of a really [arge meter in 8 more
compact cabinet. The range seiected is cloarly indicated on the actual meter face facilitating instant identificacion wathout taking
your eyes from the meter. High spesd rotary range selection knob: also leatures polenty reversal switch. simeided meter LASKY’S /
movement with overioad protection Grcuit. Special A and mA medsurement ranges 39 6

SPECIFICATION: PRICE Post 2/6

- i AVAILABLE NOW! THE 1C-403

SO0V ot S0K/OPV.
ACV: 0-3-10-50-250-1.000V at 2.5K/0PV 0-1.5-5.25-125-500V ot S5K/OPV.

INTEGRATED CIRCUIT
AMPLIFIER MODULE

OC 4/A:D-25 wA ot 125mA; 0-50 ph ot 250mA
DCmA:0-2.5-25-250mA 8t 125mV;0-5-50-600mA at 250mV.

Originalty deveioped for computer and space projects—
these finy modules—aim onty 25210x5 millimetres-

OCAmps:0-54 at 125mV:0-10A 81250 mv

Resistance. 0-10Mionms (13, 85, 850.8.5K and 6SKiohms at centre scaia).
represent the most xmanng breakthyough in rcurd
design since the introducton of the transistor. The

Output Capacitor (0.1 «F, 400wl In senes with ACY ronges
Oecibeis: —20 1o + 81.5dB in 10 ranges.

1C-403 15 on integrated pows: end pre-ampliier fequiring only the eddition of tone end volume controls. power source ond spesker to form
8 compiete sudio amplifier of IW ocutput

Operates on twa 1.5V {U.7 type bameries). Biack bakelte cabinet suw 5§ 18]«
2{in Strong resdiont plastic handie. Camplete with 1est leads

£1 o 1 o o SPECIRCATION {ratings et 25°C): Output power typically IW hom 250mV input Frequency response 20Hz 1o 80KH: + JdB. Max.
° [) Post 5/ opereting vohtege 21V. Min. opereting load 7.5 ohms Pre-emp. fiputimp. 2M/Ohms. Pra-smp 0.C. input current 50nA

LASKY'S KIT PRICE
ALSO AVAILABLE READY-BUILT AND TESTED £12.10.0 Post 5/ THE IC403 IS AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKYS—COMPLETE WITH INSTRUCTION OATA AND SUGGESTED

CIRCUIT APPLICATIONS. FREE INSTRUCTION OATA LEAFLET DN REGUEST. JUST SEND SAE.
MK 100K 2
MULTIMETER

LASKY'S PRICE 49/6 post 1/6. 2 for 95/- post free
BUILT AND TESTED

A Nighly eccurets Multimeter using ® 10 A Meter hand celibreted 1o s 6C Also available from stock Sinclair IC-10. 69/6 post free.
occurecy of + 3% of full scale. Special foatures  uitte Large meter 3cole
B4x3jin. incorporeting an entirely new type of renge zelection panel EDUCATIONAL
which gives instent wentification without taking your syes from the D EN S HI BOAR D KITS CIRCUIT SYSTEM
moter. An . audibie buzer @ provided for sasy short testing. SPEC. DOV Th
syste
ranges- 0.5, 25, 10. 50. 250,500, 1.000V at 100KDPY. ACV ranges 3.10. e Ok l"hi":'ou?‘g‘efp?m"‘( il
0. 250. S00. 1.000V ot SK/OPV. DC current 0-10. 100 A.0-10.100mA and electronics hobbyist to pro-
0-25. 10Amps  Resistence: 0-1 10K 100K. 10M. 100M/chms duce 8 wide range of transistor
Oseibels: — 10 10 + 49.40B. Confinuity Test Autible buzzst. Operetas on circults of increasing sophistica-
t.on—wi-hout soldering or the use
cf any tools at all | Baslcally the

115V U2 and ISV B.154 type betts. Cabinet size 7js6js3jm
system compirlses a slotted clrcuit

Weight 41b
LA . toard Into which plug-in com-
SKY'S ponents and bridge pleces are set

PRICE £ 1 9 .1 0.0 Post 5/ fo produge up to 30 ditterent clt-

| | cuits, The components are
Incapsulated In transparent plas-
Tc M od el c_ 1 051 ” > tic blocks bearing the approprlate
- o drcuit symbol and value thus
[ enabling even the complete

POCKET MULTIMETER, READY-BUILT

novice to visually grasp the fun-
damenta s of clrcuitiy afteronly a

A campietely new design 20.000 D.P.V. pocket mullimele: with mirror scele end

builtan thermel protection. Exceptionally ierge sesy to reed meter with D'Arsomval

faw moments study. Each DENSHI &
v BOARD KIT comes complete with 80-page manual of circuits and data.
movement Colour coded scales. Single posifive click-n. recossed seloction switch
for il renges. Ohms zero edjustment Range spee. a.c. voits: 0-8-30- 300-1.2007

THESE ARE JUST A FEW OF THE CIRCUITS YOU CAN BUILD IN MINUTES;
VARIOUS RADIO RECEIVERS, AMPLIFIERS, MORSE CODE PRACTICE DEVICE,

st 10K/ohmaV. DC voits: 0-3-15-150-300 1.2KV st 20Kiohms/V. Resitance SIGNAL  INJECTOR. SIGNAL TRACER, WIRELESS MICROPHONE, ETC.

0-80K-8megs. DC current. 0-80 1:£—300mA Oscibels 2048 1041748

Hend calibretion gives extremely Mgh standerd of eccurecy on il renges. tses

DENSHI BOARD KIT SR-1A comprises: Base board: tuner block; 4 resistors;
choke coll transformet ; 2SA transistor for RF; 2 dlodes ; 3 capacitors ; battery block;
one 1§V penlight battery. Strong impact resistent plastic cabinet—seaze only 4fx3]x1}in Two colour buff/gresn finsh Campiote wath morse key: antenna lead ; crystal earphone; varlous bridge and connecting pieces
test feads and battery. and 80 page manual. Thll kit permits the bullding of 16 basic circuits.
- |
LASKY'S PRICE 75/- ros1 25 . £4.19.6 I
ALSO AVAILABLE C-1052 3 KOPV METER £5.19.8 LASKY S PRICE '1 o) 8/5
_______ i i )ENSHI BOARD KIT SR-2A s SR-1A plus: 2SB tiansistor for AF; 2 resistors;
| GET YOUR LASKY S AUDIO'TRONICS PICTONAL l 1 tal ve; test probes: electrode; additional connecting
| I pleces v banery. This kit permits the building of 30 circults.
| F R E E 18 colour pages in lerge 18x11in formet pocked wnlh 1.000s of items from our vas\ <tocks |
des, Tem £ C ote. , POST
i s i £7.2.6
) Sond V- tor post onty sad inchusion o our regalar maling et | LASKY S PRICE X -1} 3/6

T.asky' s IRadiolLimited Q\etsnv‘;,

Branches H.gh Frdelity Audio Centres

207 EDGWARE ROAD, LONDON, W.2. - Tei 01723 32711 49 45 TOTTENHAM CT. RD, LONDON, W.1 Tl
33 TUUENHAM CT RU LUNDON W] Tel 60% | Oren all day. 9 a.n 6 pm Monc o Saturday

01-580 2573

.‘h
3
7

152 3 FLEET STREET LONDUN EC4 01.353 23 118 EDGWAR ROAD LONDON, W.2 Tel: 01-723 9789 ® W
Open a v Th early clpsing 1 pm Saturd :n 1y Sa losing 1 p.m. Thursday ysn“"

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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ELECTROVALUE

EVERYTHING BRAND NEW AND TO SPECIFICATION . LARGE STOCKS
CATALOGUE WITH FULL TECHNICAL DATA—1/6d.

MHE! L macchad pair outpus 59 40361 12/6, BCI2S 12/~ BCIOT ¥/s, 40362 169, TN RO 1

Mi49t o by BCI26 12/-, BCIO09 36
40361 i Bulld it
wl‘z}mu:hod pair drivers - . 3003 Main amp PC board free with each transistor set. 12412
Total for one channel £7.9.6 list, with 109 discount only €6.14.6. or -
Total for two channels £14.19.0 illt. with 15% discount only £12.14.0. 25..25%
Complete power supply kit £4.14.6 mono or stereo, subject to discount. U
g.or;;;luel.rog_};l(l:nd powo'r suppl)';kit £9.5.0 subject to discount. Further details on application.

N2926 PLASTIC range Silicon NPN, 120MHz T: Briliiant new styling and available In two forms:
Red spotf = 55t0 110 BE 8o . 2/3 Yellow spotf = 150 to 300.. - . 1/9 ¢
Orange spotB — 90 to 180 " 2/3  Green spotB = 235 to 470 R /£ STEREO |5 WATTS PER CHANNEL
Texas Sllect range, TO92, 30V, 600mA NPN  BCI07 series and plastic equivalents Supplied in kit form with complete amplifier
2N37048 = 90 to 330 . . <. 39 300mW 300 MHz (T, TOl8 and pre-amplifier modules and power suppl
2N3I705B = 45 to 165 N 'L gg:ggg = :%? E ;gg. ;3; - <. g:f components. Output per channel into 15
;L\;%ozoam:ézr::m 36 BCI09 = 240 to 900,20v.. L. .. 34 —I13 watts R.M.S. Price £38.4.0 Net
e L T B A R e T STEREO 25 WATTS PER CHANNEL
;m;l(; signal NPN aglsaa 125 to 983’ %8v JE i " 2,3 Supplied in kit form with complete amplifier,

N3707 low noise .. . o .. 4= BCI69R = 24010 900,20V .. .. sr 2 pre-amplifier and regulated power supply
2N37118 = 180 to 660 1 .3 BC109 and BC169 are low noise. modules. Output per channel into 15}
FETS Low cost general-purpose type 2N5163, 25V 5/~ only. __28 watts R.M..S. Price ‘58. |.5.0 Net

n-channel  Audio/r.f. Texas 2N3819, 25V 9/ Brief specification: Total harmonic distortion
IKHz, 11-5W, 15Q 0-19%,.
NEW PLESSEY INTREGRATED CIRCUIT POWER AMPLIFIER TYPE SL403A InputS’
Operates with 1BV power supply. Sensitivity 20mV Into 20M.ohms. .
Output 3-0 watts into 7-5 ohms. only 57/- Magnetic, RIAA 3-5mV
= : Ceramic 35mv
ZENER DIODES Tape 100mV
L A b 4/ =
3V eo 27V 59, 400mW. All preferred voltages cach 4/6 Radio 100mV
SINCLAIR IC.10 {INTEGRATED CIRCUIT AMP. & PRE-AMP. Signal to noise ratios:
This rem'arkable mo?obllzh;c iv:’tlegru:‘d'cirf.ui! a:\pliﬂer a:d Better than 60dB all inputs.
pre-amp s now available for dispatch from stock. it is the
equivalent of -13 transistor/18 resistor circuit plus 3 diodes and , ENGLEFIELD CABINET to house either
» the first O:II“ kidnd ever. l; is D.C.":m':ple':!_ ahnd apzli:aaled!clar above assemblies (as illustrated) £6.0.0.
P an unusually wide rangi‘o ylu. 3 °. which are etale. n OTHER PEAK SOUND PRODUCTS AS
;I;:!v'nr::ual ?Tovide.d. wmf'u. S.lr\r.laur“IC.IO“u advertised, NETT ADVERTISED.
BARGAINS IN NEW TRANSITORS ALsixiiisaars "
free insulating sets
2N696 5/6 AIN2147 18/9 2AN4289 2/11 AF|18 16/6 8CY3I 12/6 BSX20 4/6
2N697 6/- 2AN2369A 6/9 2IN4291| 2/11 AF124 7/6 B8DI2| 18/- M1480 24/~
2IN706 35 2N2646 9/6 2N4292 2/11 AFI127 7= BD123 24/3 NKT204 S/
2N1132 13/- 2N2924 4/3 40406 16/3 AF139 8/- BDI124 16/- NKT2(14 4/2
2N 1302 4/- 2N2925 5/3 40408 14/6 BAI102 6/6 BFLIS T/6 NKT247 12/-
2N1303 4)- 2N3053 5/4 AC126 6/6 BC 147 43 BFI67 8/6 NKT274 43
2N1304 4/- 2N30S4 15/6 ACI28 é/- B8Cl148 3/3 | BFI178 10/6 NKY403 14/10
2NI130S 4/- 2N30SS 16/6 ACI76 6/3 BC149 4/3 BF180 12/- NKT404 14/6
2N 1306 &/9 2N33I9IA 5/6 ACY22 3/3 BCIS7 3/6 BF194 1/- NKT405 15/-
2N1307 &/9 2N3708 2/9 ACY40 36 BCIS8 3/3 BFX29 12/3 NKT713 5/S
2N1308 8/9 2N3904 9/- ADI40 19/- BCI159 3/6 BFX8S 8/3 NKT773 8/3
2N1309 8/9 2N3906 9/- ADI49 17/6 BC177 6/= BFX88 79 NKT781 &)=
2N1613 6/6 2IN3I794 2/11 ADI6| 14/ pr. BCI178 573 BFYSO 4/9 P346A 5/9
2NI711 7/4 2N4286 2/11 ADI62 el 8CI79 5/9 BFYS| 43 V405A /9
METAL OXIDE RESISTORS X MULLARD C426 SERIES ELECTROLYTICS
Electrosil type TRS, 2%, § watt rating, Very low nolse, low temparature coefficlent, low drift. A Prof- Sub-minlature axial leads. Values: (WF/V): 0-64/64; (/40;
fessional reslstor! All °524 preferred series of values from 1000 to | MQ. Price: | to 24, 10d. each; 1-6/25; 2:5/16; 2:5/64; 4/10; 4/40; 5/64; 6-4/6-4; 6;44/25: 8/4;
25 to 99, 9d. each; 100 up, 8d, each. (Resistance values may be mixed to obtain quantity reductions.) 8/40; 10/2-5; 10/16; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6-4;
32/4; 32/10; 32/40; 32/64; 40/16; 40/2-S; 50/6-4; 50/25; 50/40;
POTENTIOMETERS 64/4; 64/10; 80/2-5; B80/I6; BO/25; 100/6-4; 125/4; 125/10;
Carbon track. Long plastic spindles: 160/2-5; 200/6-4; 200/10; 250/4; 320/1-5; 320/6-4; 400/4;
2200, 4700, 1K N bual gang linear: 4K7, 10K, 22K iMa b6 i e e

i M : o\ , 1K, etc. ual gang linear: 3 5 , etc. to IV): 5/10: (0/10: 3 A
IR T, i =K SEETR The 7 /6 Dual gang log: 4K7, 10K, 22K, etc. to MG 8/6 B AT AIRE (REIV0: 1100, 1010 2510 So/10;, 9d. wsch.
Single gang log: 4K7, 10K, 22K, etc.t0 2:2MQ  2/6  Dual gang log/anti-log: 10K, 47K, IMQonly  8/6 100/30; 250125, 2/ sach, " [~ each. 50/50; 100/25; 1/6 each.
Any type with } amp double pole mains switch: extra 2/3. /203 y .

CARBON SKELETON PRE-SETS
Small high quality, type PR: Linear only, 1000, 2200, 4700, 1K, 2K2, 4K7, (0K, 22K, 47K, 100K, 220K, o s T 15 &8 & mwres
470K, IMQ, 2M2, 5M, 10M Q vertical or horizontal mounting, §/- each. 15% on orders for components for £10 or more.
CAPACITORS CERAMIC DISC (No discount on NET items.)
Hi-K, all +20% tolerance: 1,000pF, 2,000pF, 5,000pF, 500V; 0-OluF, 0-02uF, 0-O5uF, 50V, 4d. each. @ POSTAGE AND PACKING

Free on orders for £1 and over.

LARGE CAPACITORS Please add |/~ if order under £I.

High ripple current types: 2,000 F 25V, T/~; 2,000uF 50V, 9/3; 5,000uF 28V, 10/3; 5,000uF 50V, 17/6. Overseas orders welcome: carrlage charged at cost.
$-Dec, 30/6; 2-DeC DeCstore, 69/6; 4-DeC., 119/6. ® CATALOGUE price 1/6 (UK. post free)

Our catalogue contains technical data on many of our stock

MEDIUM RANGE ELECTROLYTICS i d - <
Axial leads. Values (uF/V): 50/50, 1/6; 100/2S, 1/6; 100/50, 2/-; 250/2S, 2/-; 250/50, 3/3; 500/2S, 3/3; :i’:‘tf::‘e‘:‘:e':cf: baoﬂok.O!hef components and as such is a

1,000
E TROVALUE DEPT. WW.11, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY,
Telephone: Egham 5533 (STD 0784-3)
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LIMITED

FULLY TESTED AND MARKED
AC107 3/ QC170
AC126 2/6 | OC171
AC127 2/6 0C200
AC128 0C201
AC176 2G301
ACY17 2G303
AF114 a/- 2N711
AF115 2N1302-3
AF116 ./ | 2N1304-5

2N1306-7
2N1308-9
2N3B19F.ET.

Power

TRY OUR X PACKS FOR
UNEQUALLED VALUE

XA PAK

Germanium PNP type transistors, equivalents to
a large part of the OC range, i.e. 44, 45, 71, 72,
81, ecc.

[N

PRICE £5 PER 1000
POST & PACKING 4/6 U.K

-
OLO2NPONNNW LW

Transistors

| ocz0 XB PAK
oca3 Silicon TO-18 CAN type transistors NPN/PNP
gczg 4 mixed lots, with equivalents te OC200-1, 2N706a,
e B85Y27/29. BSY9SA.
0OC35 PRICE £4-5 PER 500
0oc36 : PRICE £8 PER 1000

AD149 J
2N2287 POST & PACKING 2/6 U.K.

2N30556 XC PAK

Diodes - o .

AAYA2 Silicon diodes miniature glass types, finished black
0A95 with® polarity marked, equivalents to OA200,
OA70 OA202, BAY3I1-39 and DKIO, etc.

ORS PRICE £4-10 PER 1000

oas81
IN914 POST & PACKING 2/6 U.K.

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT

PACKS OF YOUR OWN CHOICEUPTO | QUOTID ren pacet MINIMUM AMOUNTS

THE VALUE OF 10/- WITH ORDERS
OVER £4

HUGE CLEARANCE OF UHF/VHF TUNER UNIT REJECTS

STOCKS ALMOST EXHAUSTED! PLACE YOUR ORDERS NOW!!!
FANTASTIC TRANSISTOR VALUE

Tu.2. CONTAINING 2 AF186's & 2 AF178's . .. PRICE 10/- EACH UNIT
TU.3. CONTAINING 2 AF186°s & 2 AF178's PLUS WAVEBAND SLIDER SWITCH PRICE 12/6 EACH UNIT
P & P 2/6d. EACH UNIT.
All  the Units have many other components e.g9. Capacitors, Resistors, Coils and Tuning
Condensors etc.
ALL TUNER UNITS ARE SUPPLIED WITH CONNECTION DATA

NEW UNMARKED UNTESTED PAKS
INTEGRATED CIRCUITS. DATA
s7s 12 ;'chfuc.E’éTﬁvﬂingﬁias 10/-

a9l

FREFEAK

NEW TESTED & GUARANTEED PAKS
PHOTO CELLS. SUN BATTERIES
B2 INC. BOOK OF INSTRUCTIONS 10/-

AD161—AD162 NPN/PNP TRANS.
COMP. OUTPUT PAIR 10/-

TN4007 SIL. REC. DIODES
1000 PIV 1 AMP. MINIATURE 10/-

REED SWITCHES MIXED
TYPES LARGE & SMALL 10/-

5 SP5 LIGHT SENSITIVE CELLS
LIGHT RES. 400 0DARK 1 M o 10/-

NKT163/164 PNP GERM. TO -5
EQUIVALENT TO OC44. OC45 10/-

NPN SIL TRANS, AO6 — BSX20,
2N2369. 500MHz. 360mwW 10/-

GET113 TRANS. EQUIV. TO y
ACY17-21 PNP GERM. 10/-

CAPACITORS, ELECTROLYTICS.
PAPER. SILVER MICA. ETC
POSTAGE ON THIS PAK 2/6

'2N3136 PNP SIL. TRANS. TO—18
HPE100-300 IC. 600mA, 200MHz

XB112 & XB102 EQUIV. TO AC126
AC156. OCB1/2. OC71/2. NKT271

10 erc

DUAL TRANS. MATCHED O/P
880 8 PAIRS NPL-SIL. INTO—5 CAN 10/‘

0C45. 0C81D & OCB1 TRANS

882 10 MULLARD GLASS TYPE 10/-
200 TRANSISTORS. MAKE]
REJECTS. NPN.PNP. SIL.'&

sg3 200 ceam 10/-
SILICON DIODES DO—7 GLASS

ssa_100 EQUIV_T0 04200, 04202 10/-

~ -

150 mooss MIN, GLASS e 10/-
SIL. DIODES SUB. MIN
IN914 & ING16 TYPES
PNP TRANS. EQUIV.

887 100 10 ocas, ocas, oce1. eTc.
SILTRANS. NPN. PNP. EQUIV
TO 0C200/1, 2N706A.

sss B0 Bsvesa. erc.

7 WATT ZENER DIODES
s8eo 10 mixep voLTAGES

1 AMP. PLASTIC DIODES
s 16 s0-1000voLTS

250mW. ZENER DIODES
e 40 DO-7 MIN. GLASS TYPE

MIXED RESISTORS
Ha 290 PoST & PACKING 2/

Return of the unbeatable P.1 Pak.
Now greater value than ever

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at least
30 really high quality factory marked Transistors
PNP & NPN. and a host of Diodes & Rectifiers
mounted on Printed Circuit Panels. |dentification
Chart supplied to give some information on the
Transistors.

Please ask for Pak P.1. onyy 10/-
2/- P & P on this Pak.

Make a Rev. Counter for your Car. The
‘'TACHO BLOCK’, This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accurate rev 20/
counter for any car. -

S L each
FREE CATALOGUE AND LISTS

for: —

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

MULLARD DATA BOOK

SEMICONDUCTOR & VALVE 3/6
DATA & £ QUIVALENTS

POSTAGE 6d EACH

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

B-PRE-PAK LY (050 00 oo
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HENRY'S RADIO IT

To get the best out of your MAGNAVOX DECK. you need a
MARTIN RECORDAKIT. This comprises a special high
quatity 6 vatve ampiifier and pre-smpiifier which comes to
you sssembled on it’s printed circult bosrd — in fact every-
thing for making a superb Tape Roco:der You need NO ex-
Perience or technical skill 10 bring this

THE INSTRUCTIONS MANUAL MAKES BU'LDINGEASY
_AND SUCCESS IS ASSURED.

Kit comprises: Deck, Amplifier, Cabinet and speaker, with
microphone, 7° 1200 ft. taps, snd wpare 00!

ASK FOR BROCHURE 6. TODAYS VALUE £60

PRICE 39 gns. p.p. 22/6. NOTHING ELSE TO BUY

SCOOP ! STAAR RECORD PLAYER

Deck plays 33, 45, 78 RPM. records. 9 voit
opecnt®0, with mono cartrdge. BRAND NEW
s illustrated.

MULLARD 1WATT AMPLIFIER
Portable Transistor Unit-Idesl for Intercoms,
Baby Alarms, Tele phon

Record Players or Guitsr Practice.

9 VoIt § transistors with volume control,
output 3 ohms,

{deat tor use with STAAR RECORD DECK.
PRICE 45/-. p.p.2/6.

OTHER ITEMS. Sultsdle? x 4 inch

3 ohm weskec 17/6 p.p. 1/6.

Raxine covered cabinet 12x 9 x 4 12/6 p.p. 2/6.
P.P.8 9 volt battery 3/9. Write for leatflet NO. 2,

PRICE 59/6.
p.p. 3/6.
Send tor-leaflet
Ne. 2

GARRARD
RECORD DECKS

BUILD
YOURSELF
A
QUALITY
RADIO

All the latest models BRAND NEW and guarenteed
TERRIFIC SAVINGS |

*2025 STEREO
*2025TC DIAMOND. 9TAH.C.
*3000 STEREOD 9TAH.C.
“SP 25 Mk.d1

*SL 55

A70 MkJI

"AT 60 K.1IN

*SL 65

AP 75

401

SL 75

GL 7560LDRING £33. 00. TRANSISTORS DIOOES RECTIFIERS
GL7 - WE HAVE THE MOST COMPREHENSIVE
ALSO IN STOCK ~ THORENS — LENCO — BS.R STOCK IN GREAT BRITAIN
Carriage/insirance 7/6 extrs on any modi NEW 1969 LIST OF 1000 TYPES.
WB4 BASES £3.19.6. PERSPEX COVE us £3.10.0. SEND FOR FREE COPY TODAY (LIST 36)
*Speciel otfer base end cover avsilsbie for these Whether you require one or 1000. devices we
modets a1 £4.16.0. Carriage 6/- can fulfil your order from stock!

Complate range of Cartridges/Plinthe/Covers.
SEND FOR 8 PAGE BROCHURE 168/17 TODAY.

New printed Sircut design with full power
output. Fully tunesble on both mw/Iw.
bands. 7 Mullard trensistors, Fitted 5

wpeskdr, Room Filling Power. E asy 10 build
with tecrific results. All iocal and conth
nental stations. Complete cetailad instruc:
tions.

TOTAL COST £6.19.6.

Agk tor Leatlet No. 1

p.p. 4/6.

For quantity quotations teiephone:
{01) 723 0401 Ex. 4. or {01) 402 6823.

HENELEC 5-5 STEREO AMPLIFIER

Excelient low priced British designed Stereo Amplifier for use with
Record Degks. Mike, Tuners.

16 transistor mains opersted. Output 545 warts for a 15 ohm,
weskers. Black, siver and wood finish, size 13” n 6"
PRICE £13.10.0. p.p. 7/6.
Complete Sterec System 5-5.
Garrard 2026 stereo, 55 Amplifier, Plinth/Cover, Two 10 watt (]
speskers with tweeters in polished cabiners.

Usual price £47.0.0. QUR PRICE £39.10.0. p.p. 20/-.

{Leatier on vouum).

ASK FOR BROCHURE.13

SINCLAIR EQUIPMENT [

The SINCLAIR IC-10 is the worlds first
monolithic intergrated clrcuit high fidelity power smolificr
and pre-smplifier. The clrcult itseit has an output

power of 10 watts, yet with an oversll-size of V1 x 0.4x0.2in

OTHER TYPES OF
INTEGRATED CIRCUITS

58/6
89/6
£9.19.6.
£4.19.6.

1C-10 Integrated Circuit Amplifier
230 GE. PA246°

SLA02 Plessey

SL 403 Plessey

5.GS. UL91D

$.G5. UL900

$.GS. UL914

Muliard TAA263

*Data sheets 3/6 mt for these,
for others see catslogue.

Stereo 60

PZ5 Power Supply

016 Loud Speaker

Z12 Amplitier

PZ 4 Power unit

Stereo 25

Q14 Speak er system
Alt post paid, delvery trom stock.

RCA. CA3020
RCA. CA3036
Sincisir 1.C.10.
G.E. PA220"
G.E. PA234"
G.E. PA237"

BUILD THIS VHF FM TUNER

5 MULLARO TRANSISTORS. 300 kc/s BANDWIDTH.

PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION

MONC & STEREO, A populer VHF FM Tuner tor quality

and reception of mono and sterso. There it no doubt sbout it
VHF FM gives the REAL sound.

PARTS TOTAL COST £6.19.6. DECODER £5.19.6.
ASK FOR LEAFLET No. 3, {FOR STEREO)

HENRY'S RADID LTD.

Mail Order Dept. Components, Organ Dept
303 EDGWARE ROAD, LON
Telephone: 01-723 1008/9

Wireless World, November 1969

ENGLAND’'S LEADING
COMPONENT AND
EQUIPVIENT CENTRES

HENRY'S RADIO Fu/ly Mustrated CATALOGUES

ALL TYPES

OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS

BUILT UNITS

COMPREHENSIVE - CLEAR - CONCISE - CATALOGUES
A Over 300 pages fully detailed end iliustreted with more than 6,000 stock items. Everything for
asmatsur and professionsl use. Complete with 5§ vouchers. 10/- valus, tor use with purchases.
ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/

B New sudic and high fidelity catsiogue. 120 pages containing ideas and
QU IPMent 10r every application. Specisl low prices for il 1eading makes
Plus 12/6 sxtra discount voucher.
PRICES/-.  p.p. 1/

ORDER AS CATALOGUE B

HIGH
FIDELITY

& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

WHY NOT
SEND
AWAY
TODAY!

AUDIO EQUIPMENT

Mono or Sterec Audio equipment developed
from Dinsdale Mk.Il — esch unit or tystem
will compere favoursbly with other profes
wonal equipment seiling st much higher prices.
COMPLETE SYSTEMS AND MIXE RS from

£11.12.6. 1 £38.17.6.

(all units available
separately

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNOS.

SEND FOR BROCHURES No. 12/14 and 21 TODAY!?

VISIT OUR NEW HIFI CENTRE AT 309 EDGWARE ROAD, for sl leading: makes of

AMPLIFIERS. TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIPMENT. ALL WiTH

DISCOUNTS - IT w;t;lé;,\;ov%u YO PAY US A VISIT. AUDIO SYSTEMS €40 ~ €300 TO SUIT
POCKEY. DEFERR RMS AVAILABLE

SEND FOR ILLUSTRATED BROCHURE 16/17. TWO OEMONSTRATION ROOMS

€ lectronic Musical Instruments

ELECTRONIC ORGANS

COMPLETE KITS FOR THE HOME CONSTRUCTOR

STAR FEATURES:

*ALL TRANSISTOR PRINTED CIRCUIT DESIGNS
*BRITISH DESIGN. "STEP BY STEP D

INSTRUCTIONS. "SAVES UP TO 50% ON COMMEHCIAL
EQUIVALENT. *EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM. *FULL AFTER-SALES SERVICE & ADVICE.
*CREDIT SALE & H.p. TERMS AVAILABLE.

We ore plesssd to offer the choice of FOUR

British designs trom s singls menusl portable m

£99 THE MAYFAIR for light or classical music -

to 8 two menual five octave de-luxe model with

OAK CONSOLE fromE28S tor the secious musicien.

START BUILDING FOR AS LITTLE
€10
MODELS FROM £99 — £350.

These kits are the resuit of veers of research end
design end offer the best that is essentisl to good
organ designs. counied with excelien” value are
within the resch of most pockets. No technical skill
or knowledge is required in cOnstruction,with the
wict of the STEP BY STEP illustrated manusis will
produce en instrument thet will be s delight to own
and use end will give yesrs of trouble free enter-
twsinment tor the whole temily.

SEND FORILLUSTRATED BROCHURES 9/10/11 TOOAY!

When o LONDON. . . CALL IN SEE, HEAR, PLAY FOR ILLUSTRATION of
YOURSELF.

GROSVENCR ELECTRONIC ORGAN
Organ Demonstration Room 1st Floor,
PRACTICAL ELECTRONICS ORGAN— ORGAN COMPONENTS

Wae are abie to supply all items for this series, detsils on request. Built m + available from £124.

High Fidelity and Equipment Centre

309 EDGWARE ROAD, LON
Telephone: 01-723 6963

N W.2.

n-1p
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3k QUALITY PANEL METERS
38 Series. Face size 42 x 42mm
(Lhin x Llin). SOUA, 37/6; lOOuA
a » 35/-; 200(A, J2j6; 500uA, 27/6;

M ImA, SmA, 10mA, S MA IOOMA
e
HLAMOTIE,

oc

Suppliers of
quality
components
and
equipment
for over
25 years

SOOMA l!a‘- sach; 10V, 20V, SOV,
100V, 300V and SOOV ”’- each:
1A and SA, 28/ each. 'S’ mater,
ImA, 29/6. V(J maeter, )7(6.

65 Series. Face size 86 x 78mm
(34 x 3hin) 50?& 62/6; 100uUA,
52/6; 2001LA, 47/6; SOOuLA, 45/-;
ImA, SmA, 10mA, SO0mA, 37/6
ach. “S*” meter. ImA. 42/6.

Other ranges and Bizes avallable.
List on request with full detdiis

5K TRANSISTOR POWER AMPLIFIERS

12 wate 3 ohm 100mV Input 24 volt luppl .
Model MPA 12/3 £4.10 p )7

12 watt 12-16 ohm 100mV In ;ut 40 vo!u
supply, Model MPA 12/15 5.5 p.p, 13/-
25 watt 8-16 ohm 1BOmV Input 50/60 volt
supply. Model MPA 25 £7.10 p.p. 4/6
Power Supplies 24-40 volt 90/ p.p. 3/6
060 volt 97/ p.p. 4/6

Model PA7. 7 watt Amplifier 3 ohms O/P,
7mV Input, operates 12-18 volts D.C,
Price T2/6 p.p. 2/6

3K 100 WATT AMPLIFIER_detalts on requsst.

AUDIO -
HIGH FIDELITY
Complete range in
stock to suit all
HI-F| and Public Ad-
dress requirements.
COMPONENTS
UK’s largest
supplier of

% 50,000 OHMS PER VOLT
MULTIMETER

Recommended quality
instrument with mir-
ror scale and overload
prounmn 0/0-3/3/12/
60/120/300/600/ 1200V
d.c. (SOKuIV) 0/6/30/
120/300/600/ 1200V a.c.
(OKp/V)Y; OIlOuAIs/
60/300mA, 0/12A: re-
sistance OIIOkﬂIhIOI

| Q.

rf?nm . ?:.'.:: AR L ; 9 ’E"p °T" el" 'é‘
leads and Instructions. VERYTHIN
AFI05 Price £8.100 p.p. 2/6 % GRID DIP METER YOU NEED

Leather case 28/6

SEE CATALOGUE
ON FACING PAGE

Alt  transistor grid
dip meter, absorp-
tion wavemeter and
osc. detector. Freo
quency range
440kc/s to 280Mc/s
in 6 coils. Uses 3
transistors plus
diode with SOOuA
meter. Internal

Provides audio output on 4 bands.
Sine wave 20¢/1 to 200k ¢/s, sutput
up to 7V: square wave 60¢/s to
30ke/s, 7V p-p. Distortion under
2%. Output impedance Ik{).
Variable outputamplitude control.
Supplud with leads and instruc-
tions. A.C. mains operated.

TE22 Price £16.10.0.

s
Price £11.10.0
Pp.3/6

2 DELUXE SINE-SQUARE WAVE RC AUDIO GENERATOR

Weinbriage RC Audic oscillator
R o O SO *TRANSISTOR
Kc/s. Output wavetorms e ll 3K DC STABILISED POWER SUPPLY CHECKER

tine, square and Complex. Mir:
rored scale with smooth geared
tuning control. Qutput § volits
RMS or 10 volts P-P, Sinewave
responsa - '5d8. Diatortion un-
der 1% at 1Xc./s. Stabitity = 1%,
Accuracy 1 2%.0/P tmpedance
under INahms. Varlable Atten:
ustor. Mains operated. With
Handbook .

Switched DC
Stabillsed Out-
puts UP TO 1AMP.
3-6-9 & 12 VOLTS.
Indicator lamp
for each voifece.
Fully fused
mains operated.
Negligible ripple.
Regulation 1%,

Price £8 15 0

Complete capacity
for checking all
transistors npn and
pnp f(or alphs, beta
and German. Also
diodes complete
with leads and
instructions,
ZaMm.2, Price
£5.19.6, p.p. 1/6.

JCVACUUM TUBE VOLTMETER

a93

QUALITY COMPONENTS AND EQUIPMENT
NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

PORTABLE
GEIGER COUNTERS

FOR MEASUREMENT OF
AADIQ-ACTIVITY
Suppiied Complete with instruchons
haversack. Cables and probe List
’C OUR PRICE, NEw,

TESTED COMPLETE
WITH BATTERIES
£7.10.0

POST 10
SPAR( BATTERIES 15/ PAIR,
POSTS

DOSIMETER POCKET-TYPE 0-50r 12/6

‘e

| NOMBREX
‘ I TRANSISTDRISED
_1“—- Test Equipment

PRICE Leaflet
MODEL € s

d. .

RF. Gen, 21 0 0 15

19! Xtal RF Gen. 2910 0 5
30 Audio Generator 1810 0 24
N R.F. Generator 1210 0 25
32 C.A. Bndge 1010 0 28
33 Inductance Bridge 20 0 0 29

STEREO HEADPHONES

Featuring soft Padded Head-
sets, wide frequency response.
Adjustable Headbands. Ficted
Jack plugs.

DHO 2/$ Recommended 25C/S-1SKC/$ a.iee
SE28 Built in Tweeters and Volume Controls  £9.19.6
KOSS, KO727 £16.10.0. PROA4A £). 0.0

SP-IKC €@i.15.0

CALL FOR DEMONSTRATION
Mono Switched 8/16 ochms and 4K ohms Price £4.4.0
Stereo N.-dghou Amplifiers
Inputs for PU/Tuner, Battery Model Mains Opersed
High Quality
Eagle HAIO . - . 8198
Shure SA2/E .. . .. . .. 4£18.18.0

The Detector Unit consists GRAVINER FIRE
ossontiatly of 8 highly sensitive DETECTOR UNIT
9314 photo-elactiic cotl combin
od with a firing Cirtuit. Incorpor

Features low price for such an instru-
ment. Largs 6in full view scated meter.
28 ranges. D C volts: 0/1}/5/15/50/150/

500[!500
vol 5, d8 wcalme: —10
lSISOIlSOISOOI t0 +65dB. Com-
| rom.: pleta wich in-
1-4/ 4/ 14/40/1 40/ structions  and
400 / 1400 / 4000 lesds.

p-p. Resist.

By X x 18 MODEL TEéS

100 - Ik ~ 10k - £€17.10.0 p.p. 7/6

100k - 1m - 10m. I
Range 0.2 ohm HY Probe 50/

to 1000Mf2. R.F. Probe 42/6

EXPERIMENTER’S
MOVULE

Terrific offer of brand

% FIELD STRENGTH METER
S-Ranges 1—250 mc/s. Fitted 200iA
meter. Earpnone output, Calibrated

- 20,000 OHMS PER YOLT

tuning sca new STC time delay
MULTIMETER FL30HA Price 72/6 pp.2/- lectronic unirs.
Popular model but with ext | Also non-calibrated type peaking /S Adjustable 3-{S recs.
range. 10.000 ohms per volt. 0/5/2550 meter..  FSI Price 45/- pp.2/6 9-12v operated.
250/500/2500V d.c., Supplied codmplete
OIIOISO 100 { $00 with suggeste uses
1000V l(l o/sou,Al,  TRANSISTORISED circuits. STC Module
0/21/250mA.  Resis. INTERCOMMS Price 35/-.

ance 06k} and

ates & sing!s cold coethode
elactronic ralay. capagitors and
resistors  designed to fail 1o
salety it external wiring is open
or shart circuited. Encapsulated
n 8 rasin which fully insulates
the unit electrically ond provides
8 high degree of mechonical ond
thermal shockprooting. Original
orica’t74. OUR PRICE, BRAND SWE4x3x24in

NEW 5 88ch. with data shaat Limited quantty svsilable

% SWR ALIGNMENT
METER

Ideal for all transmitter
alignment.  Built-in  field
strength meter |00UA. Com-
plete. Ready to use. SWR
1:1 to 1:3.

6M (). Also dB scales
or capacitance.

9& 12V 100mA
STABILISED
SUPPLY

Sire 3w 272 1%
Fusen ready 10 use.

Model 200H . 77/6 PP.2/-
{Leather case, Pnce 15/-

2-seation, €3.10.0: )-suuon, 15.15.0;
4-untlon, €6.12.6 (2-station uses no
wires, mains operned i.l9.6.
Telephone amplifier, 59/6.

U.K. made Trensistof sed,
9V 45/- pp.2/6
12V 47/6pp.2/6

>k PORTABLE OSCILLOSCOPE

SWR3 .. Price 69/6

WELLER SOLDERING

IRONS
8200 Gun & Iron 5976
82000 PK Gun Kit 7916
ANTEX CN Iron 29/6
ANTEX Iron Kt . 4d/s

Features Jin clear view tube, 8asy
to use controls and good stability.
Y amp. Sensitivity. -1V p-p/CM.
Bandwidth 15 c¢ps—I-5 MMz,
Inpul imp. 2 meg £} 25 PF. X am,
sensitivity. 9V p-p/CM. Band-
width 1S cps3—800 KMHz. Input
imp. 2 meg (3. 20 PF. Time base.
S ranges 10 cpe—1300 KHz. Syn-
chronmzation. Internal / external.
IHuminated scale. 140 x 21S x

% SIGNAL INJECTOR
—&=D-
New model for iEsOmmed”

checking all audio

and RF up to VHF. Simple to use.
Battery operated. Output approx.
Tkefs. 1:4Y pp. Harmonles up to YHF,

Transistors

Huge Qquantities
instockforindus-
teial users—
Write for Indus-
trial Price List.

A’.%."?.'.Q':E&"Jf.'..':".?.’:”ﬁxz SEIgR) Price 35/~ p.p. 1/6 Includes all Types
handbook. SMATCHING SIGNAL TRACER of Semicon-

TO3 Price £35 p.p. 10/~ SE 500 Price 27/6 p.p.1/6 ductor Device.

K ALL ITEMS OFFERED

y ‘303" Components/Equipment/Organ Parts slso
e MAIL ORDER DEPT. 01-723-1008/9

303 & 309 Edgware Rd, London W2 ’309° Test Gear/High Fidelity etc. 01-723 6363

www americanradiohistorv com

ARE BRAND NEW STOCK — ALWAYS IN STOCK 3K

SHOP HOURS 8 a.m.—6 p.m., THURSOAY 1 p.m.

*MULTIMETER

Return of a popuiar modal. 2000
::nulV OIIOISOOIIS'UO)IIOOOX act
l$0u d.c.
ono/loouﬁlmn resistance. 98
and capacitance scales. Size Sin. X
Jdjin X |lin. Robust and easy to
use. Complete with leads, bace-
teries and instructions.

THL 33A 82/6 p.p. 2/6
Leather case Price 22/6

ALL MAIL ORDERS TO ‘303’

OPEN ALL OAY SATUROAY.



www.americanradiohistory.com
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-
G R 3 rag ST 4 EY5r B PCUiow 88 K17 1776 U0  5/0 AAZIS 8/6 BUY3s 5~ GETIIG 8/ UCZ6 5/
4, JI_ EYSS 7/6 PCKuo 8/ RIS /6 USz  4/9 AClo7 /- BCY3i 48 QETiIS 4/-10C28 b/
‘ = Ele, Seirowe W\ mEien  Rfacid B Bopss BR{GMESS TRlofit e
- /- R20  11/8 U / /- BCY39 4/8 GET587 8/6, OC30  8/-
C @RP@]‘&A J[‘I@N LTD:: Eé‘}‘f e %ggﬁl !_3’- e ;lg :"107 lgné :Clz‘l g-- BCZ11 3/8 oa'rsmmll- 0Css 5;-
‘ /- RK34 7/8'U191 12/ ACI54 5/ BClo7 4/- GETS73 3/- 0C36
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 Boab  LaDCFoo) o |t TSIVAR lec|ACIos Gl Dol Sia|GmTer o |OCes 1us
THE VALVE SPECIALISTS Telephone 01-722.9090 ggg‘l) ;‘: %gggglg:g 8P42  12/6 U281  8/- AClm; 4/~ BCLI3 5/- 23/6 OC41 10/-
J 8PG1 /3 U283 8/-|AC157 5/~ BCll5 3/-| GET88210/-| OC42 1
GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX. Litiichampton 6743 Fural5008/8 POFS0B12 8 ToO2Alele Us0: 11/ AGI65 5/— BGlla 5~ GETS8T 4/8 0C43 2§;§
Please forward all mail orders to Littiehampton FwW4/800 . |PCL8L /- TH4B 10/- U329 16/- ACI86 5i~ BCIIS 46 GETAS80 4/6 0C44 2/
Save postal costs! Cash and carry by callers welcome. G730 170' ‘l:gﬁll z" TH233 7/~ 5:03 gg A(ém7 l.?" BE"Q 9/~ GET890 4‘,6 OC44PM 8/3
5" & : it
Oa3 8/ 6BES 8- cUiaTiz- 19405 49 302 1o/ DLI 40 ECHAZ 0L Gza: ol A i ke 451061 718) SENDOL NG GEISH Gitdioces) Sl
OB2 6~ GBST 18/8 qu7q 7/~ 1WH1 40/- 303 15— DLe2 4/9 ECHS1 5/9,GZ33 12/8 %ﬁ; ,’,3 D R B = (It
. /- DL#2 : ‘ 8 ) ; 2
071  4/3 6BW6 129 avea 36 30D 13- S5 188 DLoJ /8 ECHSS 8-l0za4 10/ pCLes 86| Ussr® o/a vis. B8 AGMT 58 Bliod 8o GEX33 4/6| ocae 28
1A3 4/8|6BW? 11/-'6veGT 6/-'20D4 20/5 306 13/~ DLt  7/- ECHS84 7/- GZ37 14/6 PCLS8 15/~ UBC41 7'a VP2B  9/6 ACY17 3/-| BF159 5/-1 GEX3610/— Ousal iz2lg
18 ARl Yo SuSOT Y Goka  14i- o7 11/p DMT0 6/ ECLS0 6/6 HABCSOS/-|PES45 71-| Uncei 7/ VPAB 10/8 ACY1S 3/8| BFIS3 4/ GEX3 6/8 @y 5o
Ajar 7008 319 oxdgr USi20L1 13/ 958 .2/~ DM71 7/6 ECL82 6/~ HL2 . 7/8| PENASDD | Unben 49 VPISC 3o  ACYID 3/9| BFIT3 7/6| GEXS5 15/~ Ocvs 8-
1C6  4/9 609 11/- gyee 8- /20P1 17/6 1821 10/6 DW4/350  ECL83 9/-'HL13C 4/- 12| UBEoo /0 VBoa_ 2/8 ACYZ0 /6! BF1R0 6o GT3  5/-| oGrs 2/~
ID5  6/9 6CD6G 19/6 gv;a 126 20P3 18/- 5763 10/ /6| ECL84 12/- HL23DDG/- PENAS 4~ UBLai 9~ VPal 76 ACY21 35 BRISL 8- I glg 0C78 - NSis
}ggl %8 ggllf‘ﬂ gl; B8 10/9 gosl lﬂvﬂ m;gﬂ lg-‘g DWUWO” Egﬁﬁ hl"— H PENA33DD  UCO2 58 VR75 24/ ACY22 3/8 BFISs 8- M3 2/10 %g 3;6
/- g /81787 7/~ 20P3 193 / /8 ECLS6 12/6 19/8 5 - A
1FDY  3/9 6CW4 12/- 7¢8 6/~ 20L8GT S 7495 U-ipyss /9 EOLLSO | HLi2DDB|PENA{10S DOes S8 veloe bilADis0 716 B“‘Wf,‘a?. 028 BlEjocis  zie
1G6 8- 6D3  7/8 9ps  12/8 20¥5 6~ Al834 20/ DYS7 5/9 30- HN309 22/4| PEN/DD | UGFS0 8/3 VT81A 7/~ ADI49 8- BY100 3/6 OA10 88 9o 3/~
HIOT 7= 8D8 3= 7n3  5g/23¥80 88 A2i34 10- ESOF 24- EF22 12/6 HVR2 89 4020 17/6| UQH21 9/~ VT301 3 ADI6L 9/ BYIoL 1118 OA47  %-| OCio° &
i, FegrL  Brar - 2574 /- A3402 15/ ES3F 24/~ EF38  3/6 HVR2A 8/9 PFLu0012/-| UGH4Z 9® VU1l 7/3 ADI63 /- BYlos 10/8 0A70 3/ Ocay o)~
ILD5 &/~ 6F6  12/8| 7y 2025 7/- ACZPEN  ESSCC 18- EF3TA 7/~ 1wd  5/8 pL33 19/8) UGHSI 8/ VUI20 18/~ AF103 1812 BYile /8 OAT3 3/~ OGaiD s
ILNG 8/ 8¥6G 417y g 25460 818 EI80F 17/8 EF39 b/~ IW4/3505/8 PL38 8/6 UCLSs? 7/- VUIZ0AL3- AFl0G 10/ | BYi28 5- 0A79 19 ooaiy %= f
INGGT 78 6K12 33 hhe 98 30C1 /6 ACZPEN/ ENl48 10/8 EFi0  8/9 IW4/300 6~ PLBI  7/3 UCLS3 10/~ VU3 7/~ AFII4 4= BYI27 52| 0ABL 19| Ocas™ 313
1R5 5/8 6F13  3/6 gyy7 9/-130C15 13/6 DD 19/6 EAS0 1/6 EF4l 9/ KF35 12/6 PL8IA 106 UF41  9/8 W78 59/ AF115 /3 BYY23 20/- OA85  1/8 ocs2 - 2/3 i
186 amlerie 18- ST 9-1h0c17 12/6 ACGPEN4/S EA78 13/~ EFd2 3/ KL35 11/6|PL82 Ukis 80 weiM 8/- AF1le - BYZI0 b/ OAB: 4/- 9uo20 /3
185 3/9)6F13  9/6 .5 8 30CI18  8/9 AC/PEN (5) EABC80 6/~ EF54 10/~| KLL32 21/7 /9 w107 "z /g 3083 2/~
a5 He\eFls  Slelica 10-j30CH8 58 (ojEabCaus = ERSL] 107 WITs3 3117 REeS g!g UF80  6/9 W107 7/ AP121 B8/- BYZIl 5- OA% B/60cgy /-
! | B0k 2 /= 7 : ; RE
105 /o 623 133 19D 3-180FL) 15/~ AC/IPEN (7) EAF4z 8/9 EF80  4/6 KT8  34/6 oo 100 Urs SBWTM 10IATISS 16 Bysls S oaes 1jp| 012 s
2D21  5/6 6F2¢ 1181 007 157 30FLI2 1/~ /6 EB34 78 EFS3  8/8 KTAl 19/6 PL300 12/ UPBy /3 XFY12 9/8 AFI26 5- RYZs 35/. OAlS2 2/- Ocise 15/-
3A4 3/8 6F25  11/9/ 04 - :;on.um/e AC/THI EB41  4/6 EF83  5/3KT44 20/~ p 2 '8 XHLS 9/ E Ok 4~ OAD 0Cl40 19/-
aAAT aiegeras Miblienst a|SRNE ((EBIL 416 ERes  SI3IKTH4 20~ PLsod 1206 ULl 9/6 XHL3 0/8|AFII 36 CGIzk 4/- OA%0 1i-/oc169 /6 |
367 10 Sasa ‘b IOFIR 76 S 1o aC/Tr 1004 ERCH B8 EFS 4o KT0D 4/ bises ze/e Ulss ‘g6 xoi o AFLIS 13/ D4 9 oaslo dig QSN2 4k
D6 3/9 euear La(1OLDILO (50017 13- AC/VPR10/6 EBCBI 8/9 EF91 /3 KT68 17/3 PLA02 15/~ UMSO 6/6|X65 /- AF179 13/8 GD5  5/8 OA211 13/8 OC200 4/4
34 @8 6s56  3/p(10FI3 130 50Ps 12/ [ARP3 7/-1EBCI0 4. EF9 28 KT74 12/8|PMs4 S ey G X ATIm ot UDs /s Oansborsr| 0C201 s/
aQ5GT 8- 638 3~ JOPI4 1206 5op g “'ATPY 273 EBCSL 5/6 EF97 10/~ KT76 12/8 PX4 14/~ UUs /- X81M 30/8 AFI81 14/~ GD8  4/- OaZ201lg/6 OC202 4/8
384 4/9.6376  a/g(1248 316 17/6/AZ1 8- EBF80 /- EP98 10/6 KT88 20/-'PY32 9/8 UUS 14/. X100 26/ AF186 11/ GD8  4/= O 0C203 478
36 £/8.627GT e/g|12ACB 7~ sopia 13- AZa1 89 EBF83 /- EFIS3 8. KTW6l 8/8) pYas  o/6 U2 4/ 2909 19/8 AF299 7/6| GDI0 4/ 0C204 /8
BRAGY 8/8 6K6QT b/ 12AD6 8/~ 30p1y 12/-|AZ4)  7/8 EBF89 6/3 EVIES 6/- KTW6210/- Pyso 53/ UYIN 8/ 2750 45/~ ABY27 8/8| DIl  4/- 0C205  7/8
5UsG  4/9 6K7G_ 2/-(\2AES 7/8 30pL1 15/~ BL63 10/~ EBL2l 11/- EH0  6/6 KTW63 5/9| PYSl 53 UY21 9/6 Transistors ABY28 §/8|GDI2 4/~ 0G208 10/
BV4G  7/8 6KIGT 4/6 J2ATE 4/8|50pL1315/- CL33 18/6/ ECS3 12/6 EL32  3/8 KTZ41 6/~ PYS2  5/= \IY4l 6/9|and diodes |ASY29 10/~ GD14 10/~ 0C812 8-
SYIGT 6/6/6K8G 8/~ 12ATT 3/830PL1415/~ CVA  10/8 ECOL 6/~ EL33 12/- L83 /9| pyas 56 Uyss 6/6 /20225 10/8 AY100 26/~ GOL5 8/ 5 OCPIL 27/8
673 B/~ 6K8GT 7/~ 12AUS 4/9/30pL1515/-ICYIC 10/8 ECT0  4/9 EL34  9/8/LNI52 /g PYSA /3 Ulo 8/ 2N404  6/- BLISL 10/~ GDI8 4/~ OAZ210 7/~ SX16 3/8
5740 e/9/6L)  19/812AUT 4/6l3say " 9/~ CY3l '7/g ECBG 10/3 EL33 10/~ LN309 9/-|py301 12/6 Ul2/14 7/6 2N1756 10/ BA02 9/- GETIO8 047213 7/- MAT100 7/9
6/30L2 12/6/6L6GT 7/0,2AVE B8/8 55a;  15-1D63 5= E 6/8 EL37 17/3/ LN319 15 : /= | 2N / % MATIOL 8/6
2112AX7  4/8 3aps 4 i 3 PYS00 /6 UlS  15/- 2N2147 17/-| BALLG 28 18/-| OAZ22416/8 | M- ‘
6AsG 56 6L70T 12/6|} 35D5 128 D77 2/3 ECC31 15/6 EL38 29/1 LN33w 15/-|p, S8 UIT  8/- 5N2207 4/6 BAIIS 9/~ GETIIl | OCIy 25/~ MATI20 7/9
OACT  3i-(6L18 5/~ 12AY7 9835187 8. DACS2 7/- EOCB2 4/8 ELL  8/3 MEI40014/8 hase! ole| Ul8/20 10/ 2N2309A4/3 BAIZO /6 15/ OCZ2 5/~ MATI21 8/8
oAG:  3/8.8L19  19/-|12BA8 6/-135Wi  4/6 DAFuI 3/9 ECC33 20/L ELsz  9/9|LZ320 68| hass 2%/ 01g  34/6 2Na13 78| BAIS0 E/- GETII3 4~ OC23 8M1036 10/~
A 4l8lorDeo '8/5/12BES 5/9(3573 101~ DAKOG 6= ECC34 20/8 ELS1  8/- MHLY 128 Shbosty ™| Uss 9 2n30 8 Batie 5o GETLIOT 3= ariez6 10/
SAKS  416/SLD20 86| JMHT 6/-|35240T 4,9 hocs 10/~ BOGI 8/6 EL8  6/p MHLDs 7/g| QQVONI0 [ U2 18 IaNA0ss 68 B B GETilo a8 O35 51— 7B -
6AL5 2/3[6PL 12|12kl _17/- 3676GT 8/~ DD4 10/6 EOCSL 3/9 EL8& 4/8 MUI2/14 4/- i) Uk CARE[aNsiaL sl ROYIS Bl GHDGC 8183 000 Bi- Buiave 19
AL 158loP3s 15/7/1207GT 6/8 sobs = 63 DFs3 7/9 ECCS2 4/8 ELSs 78 MXdo 1.6 957/, U8 110 230708 39 MATCHED TRANSISTOR SETS:—
§AMS 8/3|8P26 1%/~ 12K5 10/-|00C5 _ /3 DF9L 2/9 ECCB3 4/6{ELS6  8/= N78  38'4| qgis0/1p | U33  29/8 2N3866 20/ LPL5 (ACHI3. ACL34, ACIM.AM?o).lolG.
8AQs  4/86P28 35/ 12K7GT 5/9 50CDEC41/- Dr96  6/- BCCSS 5/8 ELol /8 Nios g7/10 IO180/10, (1038 B AN 3088 10/ | —0C44 and 30040, 8/6
ARG 20/-6Q7G 6/ 12Q7GT 4/6|50LEGT 9/- DF7 10j- ECC85 §/= EL95  5/~'N339 25/-|qvog7 g/- Us7 34/1L 28323 10/- 1—0C81D and 2—0C81. 7/8.
6ATG  4/-(6Q7GT 8/8|128A7QT |72 #/6|DHE3 61 FOCS8 7/~ EMT1 14/- pol z/8 m\OMT it iy AT 3 1TOCRD and 200 B
6AU8 5/~ 6R7G  7/- 8/9/8042  8/6 DHTO  4/6 ECCla0 416 EMS0 3/ PABCROZ3 gii  loig UaT 13- AAI20 3 1—OCH3D and 2—0C83. 8/8.
6AV6  5/6 6R7_ 11/~ 128C7 4/- B5A3 DH77 _4/- ECC80412/6 EMB1  6/9 PCB6  9/8/p)g 3411 Uso  11/9 AAl2S 3 B.T.C. 1 watt Zener Diodes. 24v., 2.7v., 3.0v,,
GBSG  2/6|6BATOT 7/~ 138G7 /- |90AG 695/ DHBI 10,6 BOGROT 27/ EMBL 6l PORR 916 i1 | Ud ~13.8v.. 4.3v.. 13v.. 15v., 16v.. 18v., 30v., 3/6 each.
6BAG  4/6 68CTGT €/8|128H7 3/-|20AV 67/, DK32 7/- ECF80 6/6 EMSS 11/~ PCO5  8/3| 4y goodaare new and subject to theatandard 90 day guarantee. We do not handle manufuctarers’
6BES  4/3|68G7 - /- 128.17 4/8|90CG  34/- | pK4o 10/- ECF82 6/6 EMBT  7/3 PCO7  8/6|,econds nor rejects, which are often described uo*‘new and tested” but have s limited and unreliable
6BIG  7/8 SSHT /- |198KT 4/3/90CY 3318 ECF86  §/- EY51 6/9 PCS00 8/3 el gy %
eBJ6 89 6847 8/8 128 701'7/8 90Cl 16/ DR91  5/8 ECF804 EY81 /- POCS Iife. Business hours Mon.-Fri. 8-6.30 p.m. 8ate. 9-1 p.m.
88Q5 4(6 68K T MG HHQ7 9/8| 16082 Nla DK92 7/ 42/-| EY83 Sli-l POCB‘ 8/=Terms of business. Cash with order only. Post/packing 6d. per item. Orders over £5 post/
6BQTA 7;_ AANTQT 4/6 1487 15‘- 15002 5/9, DK96  7/- ECH21 12/6 EY84 7/8 3 g packing free. All orders cleared same day by first-class mail. An) purcel insured against damage in
BR7  8/8(6/8Q7GT6/~118 4 301 20/~ DL33 6/~ ECH35 69 EY88 pceas  9/9 tmmuuarwnlysd extra. C 1 of valves, with conditions
6BR /816/8Q7GTE/~ 1276 T /- - 6/- POCBY  9/6 f wyle, price 10d. post free. No enquiries answered unlnns A. h enclnm d for reply.

NO EXCUSES! NO DELAYS! FROM STOCK!

INPUT 230 v. A.C. 50/60 4

OUTPUT VARIABLE 0/260 v. A.C. Double Wound 1: INSULATION 5Amp.AC/DC

BRAND NEW. Keenest prices in Variable 4 TESTERS (NEW) VARIABLE

the country. All Types (and spares) 1’ i e VOLTAGE

from { to 50 amp. available from stock. Tra nsfo rmers ‘} S::l:.lauig.ed.

0-260 v.at l amp. .... £510 0O Fully isolated, low tension Secon- § e talmcoins OUTPUT UNIT
0-260 v.at 2-5amps. .. £6 IS 0 dary winding. Input 230 v. A.C, 1’ Fuiiatle (or Input 230 AC
0-260 v, at 5 amps £915 0 OUTPUT CONTINUOUSLY @ bench or| Obteut 0.260 v. AC.
. R e e VARIABLE 0-36 v. A.C. ) field work, P! o et
0-260 v. at 8 amps. .... £14 10 0 0-36 t5 £9.12 " constant (F)'utpdutl 0-240 VI' b.C.
IR I g g | fonarsam g 8 G|
0-260 v. a¢ 15 amps, ... £25 © 0 | § 0-36¥.at 20amp. ¢ r :: g-,g~ Wihe | ey Strang .
u . ... £37 0 - p. €. - tive metal case 15in. X
50 AMPS 0260w atd0amps . 07 0§ [§ These futy mroused Tramtor: 9 | 500 VOLTS, 500 mesonm. | fhnxn, Meriiis
J - mers, designed to our specifica- ) Price £28 carriage paid. ot hikE Ils e
0-260 v. at 50 amps. ... £92 0 O tions, are ideally suited for Educa- " var?atlon gv:r vra:tlgge.
20 DIFEERENT TYPES: AVAILABLE :u:ser-lal, Industrial and Laboratory (’ 1,000 VOLTS',LUUU megohms, Similar in appearance
1 AMP. " FOR IMMEDIATE DELIVERY. 4 £34 carriage paid. to illustration below.,

SERVICE TRADING COMPANY

www americanradiohistorv . com

OPEN TYPES VAN DE GRAAF OONSTANT LATEST TYPE SOLID STATE
Designed for Panel ELECTROSTATIC VARIABLF CONTRULLER. . . 36 V0|t30 amp- A-c- or D.c.
Mounting. - GENERATOR VOLTAGE Ideal for lighting alnd hea_ungBu'.I—-
Input 230 v. A.C, 60 cuits, compact panel mounting. Built 5 . e
*Sutput variable. ? aeced with | TRANSFORMER | 52 fosc provection: CONTINGOUS- A ““ F Variable L.T. Supply Unit
0260 motor drive LYVARIABLE. ' v aC INPUT e o
for 230 v. nput v output 25- v
$4amp ..... 2; :g g 1' A.C. giving 5 amp model £8. 6 220/240v. AC. Q
I amp. .... %12 6 a potential 10 amp model £13. 5. O OUTPUT 4 0 -
24 amp. .... of approx. 50,000 volts. [Input » . »
P. & P. 7/6 Supplied sbsolutely com- | (85250 SPEEDIVAC HIGH VOLTAGE sg:&:tj’?g?‘gv )
plete including acces-|v. SE. a .
I AR sories for carrying out a | Output HIGH FREQUENGY GENERATOR
number of interesting [ constant Input 1007110 volts or 200/250 volts AC/DC Fully isolated. Fitted in robust
experiments, and full | a¢ 230 v. AC. Capacity| Output 19KV variable. Ideal for testing insu- metal] case with Voltmeter, Am-
instructions. Thisinstru- § 250 watt. Attractive lation, vacuum, leakage path, gas discharge meter, Panel Indicator and chrome
ment is completely safe, | metal case. Fitted red]lamps, neon etc. A useful ozone and HF supply. handles. Input and Output fully
and ideally suited for signal lamp. Rubber| Manufactured by Edwards High Vacuum Ltd. fused. ldeally suited for Lab. or
School demomtnnons feet. Weight 17ibs.] Brand new in maker’s polished wooden carrymg tndustrial use. £55 plus 40/- p. & c.
Price £7[7/-, plus 4/- Prlcc £||/|0/ P. & P.| case. Offered at fraction of maker's price.
P. P. L't. on req. £10.0.0 plus 7/6 p. & p.
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SERVICE TRADING CO

LIGHT SENSITIVE SWITCHES
Kit and parts Including ORP.12 Cadmium
Sulphide Photocell. Relay Transistor and
Circuit. Now supplied with new Siemens
High Speed Relay for 6 or i2 volt oper-
ations. Price 28/-, plus 2/6 P. & P,
ORP [2 and Circuit 10/- poat paid. it

220/240 A.C. MAINS MODEL
Incorporates mains transformer rectifier and lpoclll
relay with 2 X 5 amp. malns c¢/o contacts. Price Inc.
clrcult 47/6 plu: 3/6 P & P

LIGHT SOURCE AND PHOTO CELL
MOUNTING g

Precision enginesred light source

with edjustable {ens assembly and mg

ventilated lamp housing to take

MBC bulb. Separate rho:o cell mounting assembly for

ORP.12 or similar cell with optic window. Both units

are single hole fixing. Price per pair £2/15/0 pius 3/6

R e yoms o o o s Y i s
INSULATED TERMINALS
Available In black, red, white,

{ollow, blue and green. New
1/ per doz. P. & P. 2/-,

SANGAMO WESTON

Dua! range voltmeter. 0-5 and 0-100 v.

D.C. FSD | mA. In carrylng case with
tests prods and leads. 32/6. P. & P. 3/6.
— — — T C— — — C— —
RADIO ALTIMETER

This precision Instrument is

based on a 24 v. D.C. LOW !
INERTIA (Integrating) Motor. / /a
The Motor drives two

precision pots through close

tolerance gear-trains, including slupplng clulch Oﬂered
at fraction of manufacturer's price: 32/6, plus 6/- P, & P.
S —— e — ———
LATEST TYPE SELENIUM BRIDGE RECTIFIERS
30 volt 3 amp., | |/-, plus 2/6 P. & P.

30 volt 5 amp., 16/-, plus 2/6 P. & P.

— ——— e Cm— o ——

AUTO TRANSFORMERS. Step up, step down.
110-200-220-240 v. Fully shrouded. New, 300 watt
type £3/10/- each, P. & P. 4/6. 500 watt type £4/12/6 each,

P. & P. 6/6 1,000 000 watt :ype £5/ IS - each P. & P. 7/6.
- — — —— —
COPPER LAMINATE PRINTED CIRCUIT

BOARD. Large sheet 154 x S5iin. 3 for 10/- post paid.
{3 minimum order).

— — — —— — — — — — —— t—
SEMI-AUTOMATIC "BUG” SUPER SPEED
MORSE KEY R

7 adjustments, precision tooled E——
speed adjustable 10 w.p.m. to

high as desired. Waeight 2¢lb. £4/l1/6 post paid.

NEW MODEL HIGH FREQUENCY
TRANSISTORISED MORSE OSCILLATOR
Adjustable tone control. Fitted with moving coll speaker,
alio earpiece for personal monitoring. Complete with
moru kuy 45/- plus 3(6d P & p.

“NICKEL ‘CADMIUM BATTERY

1.2 v. 35 AH. Size 8 highx 3 x ¢, 30/- each, plus 4/-
P, & P.
Sintered Cndrmum Type 1.2 v. 7AH. Size: haight 3} in.,
wideth 2§in. X 1 %in. Weight: approx. 13 ozs. Ex-R.A.F.
Tesud 1’6 P & P. 2,’6

——— —— — — -

" DRY REED SWITCHES

2 X lamp Dry Reeds (makes contacts) mounted in 870
ohm 9-18v coil. Size 3in. X 3}in. X 4in, New. Price
8/6 per pair. Post Paid.

6 of the above mentioned units (12 Reeds. 6 tO"lf fitted in
metal box. Size 4in. X 3}in. X 1}in. Mfg. by Elliott Bros,
New 45/- each, Pou Paid.

Telephone Dlals (New) 14/6d,
250 v. A.C. SOLENOID

Heavy duty type Approx. 3ib. puli.

17/6 plus 2/6 P. & P,

12 v. D.C. SOI.ENO|D

spprox. lib. pull. 10/6, P. & P. 1/6, |
50 v. D.C. SOLENOID

approx. llb. pull. 10/6, P. & P. 1/6.
50 v. D.C. SOLENOID

approx. 2ib. pull. 12/6, P. & P. /6.

PRECISION INTERVAL TIMER

From 0-30 seconds (repetitive). Jewelled
balanced movement. Lever re-set.
Operates 230 v. A.C. 5 amp. c/o micro-
switch. Ex. equipment; tested. 17/6, plus
2/6 P. & P

Post Pald.

' CONDENSERS
New at a fraction of maker's price.
2,500 mfd. 100 v... 12/6 4,000 mfd. 25 v... 10/-

10,000 mfd. 35 v... 15/~ 4,000 mfd. 50 v... 15/-

ALL MAIL ORDERS.

57 BRIDGMAN ROAD,
LONDON, W.4. Phonc: 995 1560
Closed Saturdays.

ALSO CALLERS AT:

a9s

Postage and Oarriage shown
below are inland only. For
Ovwerseas pisase ask for
quatation, We 4o 1ot
{ssne o catalozue or lst,
— e —— e ——

RHEOSTATS

(NEW) ing embedded in vitreous
Ename!, heavy duty brush assembly designed
for continuous duty. AVAILABLE FROM
STOCK IN THE FOLLOWING Il VALUES
100 WATT | ohm 10a., S ohm 4.7a,, 10 ochm 3a.,
25 ohm 2s., 50 ohm l.4a., 100 ohm' la., 250 ohm
7., 500 ohm 45a., 1,000 ohm 28¢mA., [,500 ohm

130mA., 2,500 ohm .2s. Dismeter 3:in. Shaft
longth ¢$in. dis %ln.. 17/6. P. &

50 WATT "IO It /1,000/ 1,500/
2,500 ohm, All at 21/-, P. & P.

25 WATT O‘H/SO/IOO/ZSO,SOO/I 000/1,500/2,500

ohm, All at {4/, P. & P.

Black Silvar Skirted knob ullbrmd InNos. 1-9. 1}
in. dis. brass bush. [deal for above Rheostats, 3/6 each.

STROBE! STROBE! STROBE!

THREE EASY TO BUILD KITS USING XENON WHITE
LIGHT FLASH TUBES. SOLID STATE TIMING
TRIGGERING CIRCUITS, PROVISION FOR EX-
TERNAL TRIGGERING. 230-250v. A.C, OPERATION.
The Strobe is one of the most useful and interesting
nstrumaents in the laboratory or workshop. It |s
invaluable for the study of movement and checking
of speeds. Many uses can be found In the psychiatric
and photographic fields, also in the ®ntertainment
business, It is used a great deal in che motor ndustry
and is a real tool as well as an interesting scientific
device,

EXPERIMENTERS "ECONOMY" KIT

| to 36 Flash per sec. All electronic components
including Veroboard $.C.R, Unijunction Xenon Tube
<+ instructions £5.5.0 plus 5/- P, & P.

NEW INDUSTRIAL KIT

ideally sultable for schools, laboratories etc. Roller
tin prlmed circuit. New trigger coil, plastic thyristor
1-80 f.p.s. Price 9 gns. 7/6 P, & P,

HY-LYGHT STROBE

This strobe has been designed for use in hrga
rooms, halls and the photographic field. It has 4 times ¥
the light output at 30 f.p.s. and utilizes a silica
tube for longer life expectancy, printed circuit for easy
assembly, also a special :rngg.r coil and output capacitor,
Light output approx 4 joules. Price £10.17.6,P. & P,7/6,
7-INCH POLISHED REFLECTOR, Ideally suited
for above Strobe Kits. Price 10/6 & 2/6 p. & p. or
¥ post paid with kits.
b 2.8.50.8.8.2.8 8.8.8.8.8.828.84.2.0.5.8.8.0.2.8.5.2.

PARVALUXTYPESD19230/250VOLT
AC REVERSIBLE
GEARED MOTORS

30 r.p.m. 40 Ib. ins. Position of
drive spindle adjustable to 3
different angles. Mounted on sub-
stantial cast aluminium base. Ex-
equipment. Tested and in first-
class running order. A really
powerful motor offered at a
fraction of maker's price. 6 gns. P. & P, 10/-.

BODINE TYPE N.C.1

GEARED MOTOR

Type 1) 71 r.p.m. torque 10 ib. in.
eversible' | /70thh.p. 50 cycle .38 am
(Type 2) 28 r.p.m. torque 20 ib. R‘\

reversible 1/80th h.p. ;O cycle .28 amp.

The above two precision made U.S.A. motors are
offered in ‘as new' condition. Iinput voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input

Price, either type €2.17.6 plus 6/6 P. & P. or less trans-
former £€2.2.6 plus 4/6d. P. & P.

These motors are ideal for rotating aerials, drawing
:ur:ains. dilplny xundx. vondlnl machines atc.

CARGE DIGIT12Vv.D.C.
MAGNETIC COUNTER

4in. drum, calibrated 1-9. Figures |gin.
high }in. wide. Set of Im, Ib, Iclo
contacts operated by drum cam. The
units can be used In pairs and are
ideally suited for batch or lap record-
ing or for the many purposes where
large easily read numerals are required.
Price 18/6, P. & P. 2/6.

VEEDER ROOT COUNTER -
230 v. A.C. 50 cycle S figure counter

(non resctable). 18/6, P. & P. 1/6

230 v. GEARED MOTOR  —ar
(as iMustrated)

6 R.P.M. or 10 R.P.M.

230 v. A.C. non-reversible, approx.
)1.7lb.in. Price 45/-, plus 3/6 P. & P

Tk kR Ak kkhkhkhhkhkhktithk
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SERVICE TRADING CO.

SHOWROOMS NOW OPEN
AMPLE PARKING

MINIATURE UNISELECTOR
3 banks of |l positions, plus
homing bank. 40 ohm coil.
24-36 v. D.C. operation. Carefully
removed from equipment and
s tested. 22/6, plus 2/6 P, & P,

UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation.

£5.17.6, plus 2/6 P. & P.

6 BANK 25 WAY FULL WIPER

25 ohm coil, 24 v. D.C. operation.

£6.10.0, plus 2/6 P. & P
8-BANK 25-WAY FULL

WIPER
24 v. D.C. oporullon, U’IIM plus 4/~ P. & P,
— ——

RELAYS

BULK PURCHASE ENABLES US
TO OFFER THE FOLLOWING
NEW SIEMENS PLESSEY, otc.
MINIATURE PLUG IN RELAYS
ATlCA HIGHLY COMPETITIVE
PRICE

e _EN

COIL WORKING
4] D.C. VOLT CONTACTS PRICE
170 9—12 4 c/o H.D. 14/6
170 9—I12 dc/o + | HD. 12/6
280 612 2 c/o incl. base 14/6
280 9—18 4 c/o incl. base 15/
700 12—24 2 c¢/o incl. base 12/6
700 16—24 4 c/o incl. base 15/6
700 16—24 4M 2B incl. base 12/6
1280 2 2 ¢/o H.D. incl. base 12/6
2500 30—50 2 c/o H.D. incl. base }1'6
9000 40—70 2 c/o incl. base }

POST PAID

H.D.=Heavy Duty

MINIATURE RELAYS

9—12 volt D.C. operation. 2 c/o S00 M.A. contacts.

Size lin. x § x 41n. Price 11/6 Post paid.

30-36 v. D.C. operation. 2 c/o 500 M.A. contaccs.
| % Hin 86 post paid.

3.200 ohm coil. Size onl

230 VOLT AC RELAYS

230 volt AC Coil. Three c/o S amp.
contacts, |7/6 Post Paid.

LONDEX four c/o 3 amp

concacts. 18 6. incl. base. Post Paid.

A.C. AMMETERS 0 o-1, 0- 5 0- IO 0-15, 7020 amp. FR
24in. dia. Allat 21 /- each.

A.C. VOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.
2¢in. Flush round all at 2|1- each P. & P, extra.
0-300 v. A.C. Rect. M-Coil 2

0-300 v. A.C. Rect. M-Coil Bhn Type W23

_M_A MULTI RANGE

TESTERS
NEwW MODEL UD-S0 MULTI
TESTER, 20,000 O.P.V. MIRROR
SCALED WITH OVERLOAD PRO-
TECTION. Ranges: D.C. volts: (00mV,,
0.5 v., S v., 250 v., 1,000 v. A.C. volts.
2.5 v.. 10 v., 50 v,, 250 v., 1,000 v. D.C. current: SuA.
0.5 mA., 5 mA., 50'mA., 250 mA. Size: S¢ x 34 x 1§in.

Complats with battariss
and t‘;-_grod- ___‘?io_ Pou_Eld

RING TRANSFORMER 77

Functional Yersatlie Educational

This multi-purpose Auto Transformer, with
large centre aperture, can be used as o bouble
wound current Transformer, Auto Transformer, t\.
H.T. or L.T. Transformer, by simply hand wind-
ing the required number of turns through the centre opening.
E.g. U-lng the RT IOO V.A. Model the ou:pu: :ould be wound
to give 8V, 4V, @ 25a.. 2V. ® 50a..
Price: RT | VA IG turns per volt, €1 8 0+3 6 p. and p.

T.3J00VA 227 turns per vol:. 4 4 0+516 P. lnd P.

RT IKVA | 82 Sucne per v vole €6 1 10 o:- [ m_&

(STENZYL TYPE)
Two removable colls are
tapped at 0, 110, 220 volts,
and 6, 12, 36 volts respec-
tively. A composite appar-
stus designed for class demon-
stration. Electro magnetic
Induction, jumping ring,
induction lamp, relationship
between field Intensity and
ampere turns induction
melting, are just a few of the possible experiments. New
modmed model £14/10/-. P & P. 10/-

——

=TT, TRANSFORMERS

All primaries 220-240 volts.

4

Type No. Sec. Taps Carr.
{30, 32, 34, 36 v. at S amps. 0 6/~
2 30, 40, 50 v. at S amps. 0 6/6
3 10,17, 18 v. at |10 amps. 0 4/6
4 6,12v.at20amps. ...... 6 6/6
5 17, 18, 20 v. at 20 amps. 6 6/6
6 6,12,20v.at 20 amps. .. o.iein.n £7 5 0 7/6
7 24v.at 10 AMPS. .o £415 0 5/6
8 4,6,24,32v.at l2amps. ........ £6 10 0 6/6

PERSONAL CALLERS _ONLY

9 LITTLE NEWPORT STREET,
LONDON, W.C.2.
Tel.: GER 0576

www.americanradiohistorv.com
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quality 10 valve
recelver manufac-
tured by Murphy.
Coverage in § bands
650 Kc/s-30 Mcfs.
1.F, 500/Kc/s. In-
corporates 2 R.F.
and 3 LF. stages,
bandpass filter,
noise limniter, crys-
tal controlled

librat

ADMIRALTY B.40 RECEIVERS High

UNR-30 4 BAND
COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Mc/s. Incorporates BFO.
Built-in speaker and phone jack. Metal cabinet.
Operation 220/240 v. A.C. Supplied brand new,
guaranteed with instructions. 13gns. Carr. 7/6.

B.F.O.
LF. output, eto.
speaker,
i output for phones.
. Operation 150/230
volt A.C. Bize 190} x 13} x 16ln. Welght
114lb. Offered In good working condition.
£22/10/0, carr. 30/-. With circuit diagrams. Also
available B4l L.F. version of above. 150 Kc/s-700
Kefs. £17/10/-. Carr. 30/-.

HAMMARLUND SP800 JX
COMMUNICATION RECEIVER
Frequency range 540 Kc/s to 54 Me/s in 8 Bands.
Pew availsble in excellent condition, tested and

checked. £100 each.

R209 Mk. Il COMMUNICATION RECEIVER

11 valve high
grade com-
munication
receiver suit-
able for tropi-
cal use. 1-20

CW/FM opera-
tion, Incorpor-
ates precisi
vernier drive,
B.F.0. Aerlal trimmer, Interna] speaker and
12v. D.C. interual power supply. Supplied in
excellent condition, fully ‘Is 0 0 Carr.
tested and checked. VeV 20/-.
TYPE 13A DOUBLE BEAM
OSCILLOSCOPES BARGAIN

An excellent general purpose
R D/B oscilloscope. T.B. 3 cpe-
750 Kc/o. Bandwidth 5.5 Me/s
Sensitivity 33 Mvjom. Oper-
ating voltage 0/110/200/250 v.
A.C. Supplied in excellent
working condition. £22/10/-.
Or complete with all acces-
sorica, probe, ieads. lid. ete.
£25. Carriage 30/-.

MARCONI CT44
TF956 AF
ABSORPTION
WATTMETER

1 pjwatt to 6 watta.
£20. Carr. 20/-.

SOLARTRON CD. l0l6.
OSCILLOSCOPE
Double beam. D.C. To 5 Mc/s. Excellent condl-
tion. £55 each. Carr. 20/-.

WAVEMETERS

A crystal controlled hetero-
dyne frequency meter cover-
ing 1.7-8 Mc/s. Operation on
6 v. D.C. Ideal for amateur
use. Avallable In good used
condition £5.19.6 Carr. 7/6.
Or brand new with accessories
£7.19.8 Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled, 1.2-19 Mc/s. Malnsor 12v. D.C.
operstion. Complete with calibration charts.
Excellent condition £12/10/0. Carr. 30/-.

EDDYSTONE V.H.F. RECEIVERS
T70R. 19-165 Mc/s. £150.
Both types in excellent condition.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
0-20 Kc/s. Output 8K or 500 ohmas. 200/260 v,
A.C. Offered in excellent condlition, £12/10/-.

Carrlage 10/-.

RACAL MA. 168
TRANSISTORISED
DIVERSITY SWITCH
Brand new condition £15. Carriage 10/-.

TO-2 PORTABLE
OSCILLOSCOPE

A genera] purpose low cost
economy oscilloscope for every-
day use. Y amp. Bandwidth
2 CP8—1 MHZ. Input tmp.
2 meg .25 PF. {lluminated
scale. 2° tube. 116 x 180 x
230 mm. Weight Bibs. 220/
240v. A.C. 8upplied brand new
with handbook. £22/10/-.
Carr. 10/-.

T0-3 PORTABLE OSCILLOSCOPE. 3 TUBE
Y amp. Sensitivity. .lv
p-p/CM. Bandwlidth 1.5 cps
—1.56 MHZ. Input imp.
2 meg @1. 26 PF. X amp
sensitivity. -9v p-p/CM.
bandwldth 1.5

KHZ. Input imp. 9 meg 0
20 PF. Time base. b ranges
10 cps—300 KHZ. 8yn-
chronizatlon. Internal/ex-

rnal, Tib

operation

LAFAYETTE SO
REC

LID STATE HA400
VER

5 BAND AM/CW/SSB AMATEUR AND SHORT WAVE,
150 ke/s-400 Kec/s AND 550 Kc/s-30 Me/s. F.E.T. Iromt
end @ 2 mechanical filters ® Huge dial @ Product
detector @ Variabie BFO @ Noiselimiter
@ 244in. Bandspread @ 230 v. AC./12 v.

RF gain control. Size 15in. % 81in. x Siin.
Wt. 18 Ibs. EXCEPTIONAL VALUE £45. CARR. 10/-.
S8.A.E. FOR FULL DETAILS.

8 Meter
D.C. neg earth

TRIO COMMUNICATION RECEIVER MODEL 9R-59DE

4 band receiver covering 500 Ke/e to 30 Mc/s, continuous
and electrical bandspread on 10-15, 20, 40 and 80 metres.
8 valve plus 7 diode circuit, 4/8 ohm output and phone
Jack. 88B-CW @ ANL @ Variable BFO @ 8 meter. @
8ep. Bandapread dia]l @ IF 4556 Kc/s @ audio output
1.0 w. @ Variable RF and AF gains cobtrols. 115/260
v. A.C. malns. Beautifully designed. Bise 7x 15 x 10in.
With instruction manual and service data. £42.
Carriage paid Trio C jcation Type H b
Normally £5.19.6, Our price £3.15.0 if purchased with
above receiver.

AVOMETER MOVEMENTS

20KQ/V.

8pare movements for Model 8 or 9. (Fitted with
Model 9 scale) or basis for any multimeter.
Brand New and Boxed
88/6 P.& P 3/8

T.E.40
HIGH SENSITIVITY
A.C. YOLTMETER

10 meg. Input 10 ranges:
.01/.03/.1/.3/1/3/10/30/100/300
v. RM.8. 4 cps.-1.2 Mc/s
Decibels —40 to +50 dB,
d brand new !

TRIO TS 510 AMATEUR TRANSCEIVER with speaker and mains P.S.U.
£212. IN STOCKI

TRIO JR-500SE 10-80 Metre

AMATEUR RECEIVER

Covers all the amateur bands in 7 separate ranges between
3.5 and 29.7 Mc/u, 7 vaives, 2 trausistors and 5 diodees plus
B orystals: output 8 and 500 ohm and 5,000 ohm phone
jack, Crystal controlled oscillator. Variable BFO. VFO,
AVC. ANL. 8 meter. 88B-CW. Stand-by switch. Special
double gear dia) drive with direct reading down to 1 kHz.
Remote control socket for connection to a transmitter,
Audio output 1 watt. 116/250 v. A.C. mains. S8uperb modern
styling. Size 7x13x10in. with instruction manuai aud
service data. £69.10.0. Carr. Pald.

32 Mcin

t

RCA COMMUNICATIONS
RECEIVERS AR88D

Jatest release by ministry BRAND NEW in original cases.
110-250v. A_C. operntion. Frequency lP 6 Bands. 535 Kefs—

2.5-600 ohms.

Incorporating crystal
variable selectivity, ete. Price £87.10.0. Carr. £2

utput
filter, noise illmiter, variable BFO,

LAFAYETTE PF-60 SOLID STATE VHF
FM RECEIVER
A letely new t istorised i 152174
Mofs. Fully tuneabie or crystal controlled (not supplied)
for fixed frequency operation. Incorporates 4 INTE-
GRATED CIRCUITS. Built-in speaker and lliuminated
disl. 8quelch and volume controls. Tape recorder output.
750 aerisl Input. Headphone jack. Operstion 230 v. A.C./
12 v, D.C. Neg. earth. £37/10/~. Carr. 10/~

order. £65. Carriage 50/-.

SOLARTRON CD711S.2. DOUBLE BEAM
OSCILLOSCOPE

| An extremely high quallty oacilloscope originally costing £400. Switched

beam. Identical Y1, Y2 Amplifiers D.C. to 9 Mc/s. Sensitivity 3mV/CM to 100

V/CM. Time base 10u/sec. to 10 M/eecs. Caltbrator. X amplifier D.C. to

2.5 Mejs. Z Modulation. 110/280 v. A.C. Supplied In good working

with leads and instructions.
Operatiou 230 v. AC.
£17/10/-. Carr. 5/-.

with 28 ranges.

D.C. volts 1.5-1,500 v,
A.C. volts 1.5-1.500 v,
Resistance up to 1.000
megobins.

220/240v. A.C. operation.
Complete with probe and
Instructions £17/10/0. P.
& P. 6/

Additional Probes avall-
able; R.F. 35/ H.V.
42/8.

COSSOR 1049 DOUBLE

OSCILLOSCOPES
D.C. coupled. Band width 1 Kc/s. Perfect order.
£25. Carr. 30/-.

AM/FM SIGNAL GENERATORS

. Oscillator  Test
No. 2. A high
quality precision
instrument made
for the Ministry
by Airmec. Fre-

quency coverage
I b 20-80 Mofs. AM/
7= CW/FM. Incor-

= = porates precision
dial, level meter, precision attenuator Lt V-100M v,
Operation from 12 volt D.C. or 0/110/200/250 v.
A.C. Bize 12 x 8} x 9in. Supplied in brand new

condition complete with ali connectors, fully
tested, £45. Carr. 20/-.

GEARED MAINS MOTORS
Paralux type 8D19 230/250 v. A.C. Reversible.
30 r.p.m. 40 1b. ins, Complete with capacitor.
Excellent condition. 99/8. Carr. 10/-.

TE-16A TRANSISTORISED
SIGNAL GENERATOR

5 Ranges 400 KHZ-30
MHZ., An inexpensive
instrument for the handy-
man, Operstes on 9v.
battery. Wide easy to
read ecale. 800 KHZ
modulation. 5§* x B5§°
x 3§°. Complets with
Instructions and leads.
£7/19/6. P/P 4/-.

BEAM

Type MR.38P. 1 21/32in. square fronts.
40/- | 60mA 27/8

100V. D.C.
150V. D.C.

Completely transistorised 5 watts per channel 1L.H.F. music
power. Inputs for gram and tuner. Separate volume controls
and variable tone control for Bass and Treble. A compact
size, big performance stereo amplifier ideat for limited space
eystems. Beautifully finished In grey and aluminium.
Bize 74in. x 215/16in. x 5kin. AC. 220/240v.

price  £11.19.6 carr. 78

v ‘ h inated acale.
140 X 215 x 330 mm. Weight 1541bs. 220/240 V.
A.C. Bupplied brand new with handbook.
£35/+/~. Carr. 10/-,

SOLARTRON MONITOR
OSCILLOSCOPE TYPE (0l
An extremely high quality oscllioscope with time
base of 10 u/sec. to 20 m/sec. Internal Y amplifier.
Separste mains power supply. 200/250 V. Supplied
In excellent condition with cables. probe, etc.. as
received .trom Ministry. £8/18/6. Carr. 30/~

High quality ceramic construction. Windings embedded In vitreous enamel
Heavy duty brush wiper. Continuous rating. Wide range availabie ex-stock.
Single hols fixing, in. dla. shafte. Bulk quantitiea available.

25 WATT. 10/25/80/100/250/500{1000/1500/2500 or 5000 ohme. 14/8.P. & P.1/8.

50 WATT. 10/25/50/100/250/500/1000/3800 or 5000 ohms, 21/-. P, & P. 1/6.
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/6. P. & P. 1/6.

FIELD TELEPHONES TYPE L. Generator ringing,
metal cases, Operate on 2 1.5 v. batteries (not
supplied.) Excellent condition. £4.10.0 per palr.
Carr. 10/-.

TRANSISTORISED L.C.R. A.C MEASURING
BRIDGE.

A nDew portable j
bridge offering ex-
cellent runge aund
accuracy st low cost.
Ranges: R. 10-
111 MEG n 6
Ranges £+ 1%.
L. 1uH—111 HEN.
RIES, 6 Ranges —
2%. O 10PF%
1110MFD. 6 Ranges
+ 2%. TURNS RATIO 1:1/1000—-1:11100.
6 Ranges + 1%. Bridge voltage at 1,000 CP8.
Operated from 9 volta. 100uA. Meter indication.
Attractive 2 tone metal case. 8iz¢ 73" X 5° x 2%
£20. P. & P.5/-.

AUTO TRANSFORMERS
0/115/230v. Btep up or step down. Fully shrouded
150 W. 32/8, P. & P. 3/8
300 W. 47/8, P. & P. 4‘9
6/6

G. W. SMITH

& Co. (Radio) Ltd.
ALSO SEE OPPOSITE PAGE

www americanradiohistorv com
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ARF-100 COMBINED AF-RF
SIGNAL GENERATOR
AF. SINE WAVE
20-200.000 cps. Bquare
wave 20-30,000 cps. OfP
HIGH I 21 v. P/P
600 3.8 v. P/P.
R.P. 100 kcfs-300 Mc/s.
Variable R.F. attenua-
> tion. Int./Ext. Moduia-
tion. lncorporates dual purpose meter to monitor,
AF output and % mod. on R.F. 220240 v. A.C.
£30. Carr. 7/8.

VOLTAGE STABILISER TRANS-
FORMERS. 180-260v. input. Qutput 230v.
Asaliable 150w or 220w. £12.10.0. Carr. 0/-.

TE-20RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120 ke/s-200 Mc/s.
on 8 bands. Directly
Variabie

attenuator, Op-
eration 200/240 v. A.C.
Brand new with instruc-
tions, £15.

P. & P.7/6. B.A.E. for detalils.

PEAK SOUND PRODUCTS
Full range of Amplifiers, kits, Speakers in stock.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

20 ops to 200 kc/s. on 4 bands. 8quare
20 cps to 30 kefe.
Output impedance
5.000 ohms. 200/
260 v. A.C. opera-
tion, Bupplied brand
new and guaran-
teed with instruce
tion manual and
ieads, £16.10.0.
Carr. 7/8.

Slne:

MARCONI
TF885 VIDEO OSCILLATORS
0-5 mc/s Bine Bquare Wave £46§, Carr. 20/-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pt-2,000 mfd.
2 ohms-200 meg-
ohms. Also checks
impedance turns
ratio insulatlon,
200/260 v. A.C.
Brand New, £17.10
Carr. 7/6.

MARCONI| TF.I42E DISTORTION
FACTOR METERS
Excellent condition. Fully tested £20. Carr. 15/-.

TY75 AUDIO SIGNAL
GENERATOR

Bine Wave 20 CP8—200 Kc/s.
Bquare Wave 20 CP8--30
Kc/s. Highand low Impedance
output. Qutput variable up to
6 volts, 220/240 volts A.C.
Brand new with instructions.
£18. Carr /6. Bize 210 x
130 x 120 mm.

MARCONI TFI9SM BEAT
FREQUENCY OSCILLATORS

0-40 ke/s. £20. Carr. 30/-.
= o

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
hal generator covering
120 Kc/s—500 Mc/s on
8 bands. Directly call-
brated.  Varisble RF.
attenuator, audio output.
Xtal sacket for callbra-
tion.  220/240V. AC

rand new ulth inatruc-
tions. £15. . 718,
8ize140x 218 x 170 mm.

ADYANCE TEST EQUIPMENT
Brand new and boxed In original sealed cartons.
VM.76. VALVE VOLTMETER. R.F. measure-
ments In excess of 100 Mc/s and D.C. measure-
ments up to 1000 v, with accuracy of +£29%,. D.C.
range 300 MV to 1 KV. A.C, range 300 MV to 300
V_RMB8. Resistance 0.02--500 M. Price £72.
VM.79, UHF MILLIVOLT METER. Translstorised.
A.C.range 10 Mv-—3V, D.C. current range 0.01/A—
0.3 Ma. Resistance 1 ohm—10 megohms. £125.
H1B. AUDIO SIGNAL GENERATOR. 15 c/s—
50 Kc/s, sine or square wave. Price £30.
J1B. AUDIO SIGNAL GENERATOR, 15 c/s
Kc/s. Price £30.

TT18. TRANSISTOR TESTER. £37/10/-
Carriage 10/- per ltem.

-50

MODEL ZaM
TRANSISTOR
CHECKER

1t has the fuilest capa-
city for checklng on
A, B and Ico.

Equally adaptabie for
checklng dlmln, ete.
Bpec.: A: 0.7-0.9967.
B: 5-200.

micro-atnps. Renistance for diode
2000 +1 MEG. Bupplled complete with instruc-
tions, battery and leads. £5/19/8. P. & P. 2/6.

x\\\k\‘\\“\\ \UN) D O o el et

S22 /ﬂ

EQUIPMENT. . ..

[afest
Gatalogue

SEND NOW-0ONLY 76 P&r

The latest edition giving full-
detatls of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
Nearly 200
pages, fully illus-
trated and detail-
ing thousands of
items —many at
bargain prices.
FREE DISCOUNT
COUPONS
VALUE 10/..

GARRARD

Full current range offered brand new and guaranteed at fantastic savings

‘SN.‘S MKII £11.19.8
1

8RP22 Btereo £5.19.8 L55 £11.18.6
*1025 Mono £7.10.0 A70 MKII £12.10.0
*1025 Sterec  £7.16.0 *AT60 MKII £13. 5.0
-2 Btereo  £7.19.6  °SLE3 £14.14.6
*2025T/C Mono/ AP?3 £17.17.0
tereo 28.17.6 401 £28. 7.6
*3000 Btereo  £0.18.6 BL75 £28.10.0
BL9S £35. 0.0

Carriagefinsurance 7/8 extra any model.

W B4 Bases £3/18/8. Perapex cover £3{10/0,
*Bpecinl offer base and cover avallable for these
models at £4.15.0. Carr. 5/-.

range of Garrard acceasories avallable

Ful

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, B diodes, [HF muslc power 30 watts

at 8 ohms. Res, 30-20,000 +2

dB at 1 w. Distor-

tion 19, or less. Inputs 3 mV and 250 mV. Output
3-16 ohms. Beparate L and R volume controls.

Treble and baas conuols
Brushed alumi

Sureo phone Jack.

d front

panel with metal case. sue 10{in. X 3
Operation 115/230 volt A.C. £28.

in. x 7 4] in.
Carr. /6.

Brand new, guaranteed and carriage paid.
High quality construction.

Input 230 v. 50-80 cycles.

Qutput full variable from 0-260 volts. Bulk Quantities available.
1 amp.— £5/10/-; 2.5 amp.— £6/15/-; 6 amp.— £9/15/-;
8amp.—£14/10/-; 10 amp.—£18/10/-; 12 amp.—£21; 20 amp.—£37

TRANSISTOR FM TUNER

8 TRANBISTOR
HIGH QUALITY
TUNER BIZEB
ONLY 6in. X 4in. %
2¢in. 3 L.F. stages.
Double tuned dis-
criminator, ample
output to feed moat
amplifiers. Operatea
on 9 volt battery. Coverage 88-108 Mc{s. Ready
built ready for use. Fantastic value for money,
£6/7/16. P. & P. 2/6.

BTEREQ MULTIPLEX ADAPTORS, 99/6.

SINCLAIR EQUIPMENT
Z12. 12 watt amplifier 89/6.
PZ4. Powerlupply Unit 89/8.
STEREO 25, Pre-amplifier £0/10/8.
Q.14 Bpeakers £7/10/6.
Micromatic Radio Kit 49/8. Built 59/8.

NOW AVAILABLE ICI0..59/6

ALL POST PAID.
SPECIAL OFFER
2 Z12 amps. PZ4 Power Supply, Btereo ‘25.

Preamplifier £22
or with two Q.14 Bpeal .. £37
NEW SINCLA!R 2000 SYSTEM
35 watt Integrated Amplifier, £29 Carr. 8/

Belf-powered FM Tuner, £25. 8-,

ECHO HS-606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light-
welght  adjuatable
vinyl headband, 6ft,
cable and stereo
Jack piug, 25-17,000
cps., 8} imp. §7/6.
P. & P. 2/6,

HOSIDEN DHO4S
2-WAY STEREO HEADPHONES

Each beadphone contains s
2}in. wooteranda jin. tweeter.

Built in individual Jevel

controls. 25-18.000 o.p.s.

L7 80 imp. with cable and

}'f stereo plug. £5/19/8. P. & P
\ 2/6.

TRANSISTORISED

TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly long
distances. Beparate call snd
press to talk buttons. 2-wire
cotnection.  1000's of appli-
cations.  Beautifully Anished
in ebony. Supplied complete
with batteries and wall brackets,
£6/19/8 pair. P. & P. 3/8.

TE-800 20,0000/VOLT
GIANT MULTIMETER
Mirror scale and over-
loa« protection. 6in.
full view meter. 2
colour scale. 0/2. 5[10[

250 D.
OIDO‘LAIllOIlOOIbOOmA/
10 amp. .C. 02K/

200K/20 MEG. OHM.
£15/~-. P. & P. b/~
MODEL TE-90 50,000 O.P.V. iy

Mirror scale overioad protece
tion. 0/3/12/60/300/600/1,200
v. D.C.0/6/30/120/300/1,200. v
D.C. .03/6/60/600 MA. DC.
lﬁKIlGOK(l 6/16 MEQ

+ 63db. £7/10/0
P a . 8-

MODEL TE-80. 20,000 0.P.V,
0/10/80/100/300{1,000 v. A.C.
0/5/25/50/250{500{1,000 Vs
D.C. 0-50uA. 5/50/500mA.
0/6K/COK /600K /6 meg.
£4/17/68. . & P. 8/~

TE-51. NEW 20,000Q/
VOLT MULTIMETER, with
overload protection and
mirror scale, 0/6/60/120,
1,200 v. A.C. 0/3/30/60/300/
600/3.000v. D.C. 0 )uAllI
/300m A.D.C. 0/60K /6 meg.
ohm. 92/8. P. & P. 2/6.

MODEL
TE-10A. 20kQ/Volt 5/25/50/
250/500/2,500 v. D.C. 10{50/

100/500/1,000 v. A.C. 0/50uA]
2.5 mA/250 mA D.C. OGK'B
meg. ohm. —20 to <+

10-0, 100 mid. 0100-01 m!d
69/8. P. & P. 2/6.

00

MODEL AS-100D. 100K Q/
Volt. 5in., mirror scale. Built-
in meter protection 0/3(12]80[
120/300/600/1,200 v,
0/6/30/120/300/600 v. AQ
0/104A/G/60{300MA/12 Amp.
0/2ZK/200K [2M/200M Q. —20
.!g([)u+l7d8’ £12/10/-. P. & P,

D.
A.

110/-. P

MODEL TE-12. 20.000 O.P.V.
0/0.6/6/30/120/600/1,200/
3,000/6,000 v, D.C.0/6/30/120/
600/1,200 v. A.C. 0/60uA/6]
60/600 mA. 0/6K/600K /6 Meg.]
60 Meg.. 50 PP. .2 MFD
£5/19/8. P. & P. 3/6.

LAFAYETTE 57 Range Super
50K Q/V. Multimeter. D.C.
voits  125mv—1000v, A.C.
volts 1.5v—1000v. D.C. Cur-
rent 254A-—10 Amp. Chms
0—10 Megy. D.B.—20 to
+ 81 db. Overload protection.
£12/10/-. P. & P. 3/6.

MODEL TE-70. 30,000 0.P.V.
0/3/15/60/300/600/1,200 v
0/6/30/120/600/1,200 v,

0/3012A/3{30{300m A,

C
O[lﬂK/lSOKll 6M(l$ MegQ.
P, 3/

MODEL PT-34. 1,000

0 PVO,l0I50/2501

1,000V. a.c. and

d c. 0/1/100/600 mA.

d.c. 0100 K @ 39/8.
P. 1/8.

P. &P

TEII] DECADE RESISTANCE ATTENUATOR
Variable range 0-111
db. Connectlons,
Unbalanced T and
Bridge T. Imped-
ance 600 ohms.
Range (0.1 db x
10) + (1 db x 10)
+ 10 + 20 + 30 +
40 db. Frequency: DO to 200 KHZ (—3db).
Accuracy: 0.05 db. + Indication db X 0.01,
Maximum input less than 4 watta (50 volts).
Built In 600 Q load resistance with internal/
external switch. Brand new £27/10/-. P. & P, b/-.

CAR LIGHT FLASHERS

Heavy duty light flasher employs a condenser
discharge principle operuting on electro mechanl-
cal relay. (As inset.)
Housed in strong plastic
case.,  Flashing  rate
between  60-120 per
minute. 12 volt D.C.
operation. Maximum
load 6 amps. Bize 2 §§ in.
dia. by 4in. Bupplied
brand new at & traction
of original cost. 8/8 each,
P. & P. ‘llﬂ (:uor 17/6.
P. & P. 4

RECORDING HEADS

Cosmoocord } track heads: Post extra.
Reoord/nphy High imp..........c.00 85/
Brase, Low Imp. .o .ovsmenmrarsansnem 20/-
Marriott § track huds Poat extra.
Record/Playback. high imp. ........... 85/-
Wraso, low 1MPiwwm s 2 ryers bt s m5 s gl 20/~

AMERICAN RECORDING TAPES
3in. 225ft. L.P. Acetate 3/8

-(RADIO) LIMITED

3and 34,LISLE STREET

< LEICESTER SO .LONDON ,W.C.2 0l1-437 9155
311, EDGWARE RD.,LONDON,W.2 01-262 0387

(ALL MAIL ORDERSTO 1= 3 LISLE STREET,LEICESTER SQUARE,LONDON, w.C.2}

www americanradiohistorv com

First grade 3}in. 600ft. T.P, Mylar., 10/-
quality Sin. 8001t. Btd. plastic. . 8/6
American 6in. 9001t. L.P, acetate.. 10/-
tapes 5in. 1,200ft. D.P, Mylar 15/
Brand pew  51in.1,2001t. L.P.acetate 12/6
and 5iin. 1.200ft. L.P. Mylar 1@/
guaranteed. O1in. 1.800it. D.P. Mylar 22/6
s for Oiln.2,4001t. T.P, Myiar 39/6
quantities. 7in, 1,2001t. Btd. acetate 12/6
Postage 2)- 7in. 1,8001t. L.P. acetate 15/~
o‘?:r e L.P. Mylar 20/-
d = P, Mylar 2§/-

e 7in. 3,600 {t. T.P. Mylar 45/-

MAXELL TAPE CASSETTES
©60—10/3; C90—14/3; C120—19/8. Pust extra.

OPEN

9 a.m, to 6 p.m.
every day Mon.
to Sat. (Edgware
Rd. } day Thurs.)
Trade supplied.

01-437 8204
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CURRENT RANGE OF BRAND NEW L.T,

TRANSFORMERS. FULLY

SHROUDED

(*excepted) TERMINAL BLOCK CONNEC-

TIONS. ALL PRIMARIES 220/240v.
No. S5EC. TAPS AMPS  PRICE  CARR.
JA .. 25-33-40-50.... 15 €10 0  10/6
1B .. 25-33-40-50.... i0 €619 6 8/6
IC .. 25.33.40-50.... 6 €519 6 8/6
ID .. 25-33.40-50.... 3 €12 6 706
2A .. 4(6-24-32 .... 12 €610 0 706
2B .. 4162432 .... 8 417 6 716
2C .. 4-16-24-32 | 4 €3 5 0 -
2D .. 4-16-24-32 2 €2 2 6 5/-
JA®.. 25.30-35 . 40 €417 6 15)-
3B*.. 25-30-35 ...... 20 €9 7 6 96
10 €610 0 7/6
5 €15 0 6/6
2 €215 0 6/6
30 €15 0 10/~
20 €710 0 8/6
10 €415 0 7/6
5 £ 5 0 6/6
30 815 0 7/6
20 £610 0 7/6
10 217 6 6/6
5 €212 6 6/6
2 35 0 5/6
1 @27 6 5/6
50 © 71 6 9/6
20 €510 0 7/6
10 €310 0 6/6
5 €210 0 5/6
1 Qo9 6 5/6
8 €512 6 5/6
2 £1 5 0 5/6
15 €2 5 0 5/6
2 €2 5 0 5/6

Note: By using the intermediate taps many
other voltages can be obtained.

Example: No.

|, 7-8-10-15-17-25-33-40-50v,

w 2. 4-8-12-16-20-24-32v.

5. 3-6-9-12-15-1

8v.

AUTO TRANSFORMERS

240v.-110v. or 100v. Completely
with Two-pin

Shrouded fitted

American Sockets or terminal

blocks. Please state which type required,

Type Watts Approx. Weight Price Carr
| 80 24 1b £1 17 6 4 6
2 150 41b £2 7 6 5 0
3 300 6} 1b £3 7 6 6 0
4 500 8} Ib £4 15 © 6 6
S 1000 15 Ib £6 12 6 7 6
6° 1750 25 1b €13 10 0 10 6
7 2250 016 £16 10 0 12 6

*Completely enclosed in beautifully finished metal case
fitced with two 2-pin American sockets, neon indicator,

on/off switch, and carrying handle.

OInsSorns
(ELECTRONICS) LTD.

9 & 10 CHAPEL ST., LONDON, N.W.I
01-723-7851 01-262-5125

AMERICAN HIGHLY STABILISED
POWER SUPPLY UNIT

Reguiation between 7-15 volts D.C. at 20 amps. Fitted
-30 D.C. ammeter, 0-15 D.C. voltmeter and overload pro-
tection switch. Built to a very high specification. Bench or
rack mounting. Size 19 X 8 x 17 ins. A.C. input |I0v.
50 cycles. Ex equipment but guaranteed in perfect condition.
Maker's price in excess of £200. Our price £25. Carr. 30/-
240/110 volt, 400 watts, Mains Transformer available if
required. £3 extra.

SPECIAL OFFER OF L.T, TRANSFORMERS
Pri 110-120v.-200-240v. Sec. tapped 12, 18, 24, 30 v. Ba.
Table top connections. Fully tropicalised. 75/-. Carr. 7/6.

Pri tapped |10v. 220-250v. Sec. 55v. 24a., I4v. 10a., 60v. 2a.
All windings very conservatively rated. Tropically finished.
Terminal connections. Size 9% 7}x7ins. Weight 65lbs.
£10.19.6. Carr. 15/,

Pri tapped 200-250v. Sec. 46v. Very conservatively rated at
29 amps. Size 11X 7x7ins. Welght 75 Ibs, approx. Manu-
factured by Partridge. £12.19.6 Carr. 15/-.

Pri 240v. Sec. 12v. 90 amps. Open frame flying leads.
73 %6} x6ins. £13.19.6. Carr. 15/-.

Size

DIGITAL HOUR METERS

6 figs inc. 1/10ths, 1/100ths /
40v. A.C. but complete with B

transformer for 240v. A.C. | [ —
el T g

operation. All in plastic case.
Size 64 x 64 X 3in. Condi-
tion as new 45/-. P. & P, 5/-.

Wireless World, November 1969

SMITHS SYNCHRONOUS MOTORS
A.C. 200-240v. 4 r.p.m. 3In. dia. Length of splndle jm 22/6.
P. & P. 2/6. As above, | r.p.m. 22/6. P. & P.

AMERICAN SYNCHRONOUS MOTORS
A.C. 230v. 50 cycles, 6 r.p.h. 2}in. dia. cog spindle. 12/6.
P. & P. 2/6.

VENNER SYNCHRONOUS MOTOR
A.C. 240v. 50 cycles, 40 r.p.m. 2}in. dia. Length of spindle
tin. 12/6. P. & P. 2/6

BERCO SLIDING RESISTORS
1004 ohms | amp. Single Tube Slider. Length [8ins. 45/-.
P. & P, 7/6. 30 ohms |25 amps 5.T. Right angle geared drive.
19/6. P. & P.5/6. 45412 ohms 6:5/4 amps Single Tube Fixed
Ltnuh 22ins. 25/-. P, & P. 7,

G.P.O. 3000 TYPE RELAY
20,000 ohms Heavy Duty Contacts. 2CO, 2M. 15/-. P. & P. 2/-.
75 ohms Normal Contacts. 3M, [B, ICO. §/-. P. & P. 2/-.
500 ohms Heavy Duty Contacts. 3M, 3B. 8/6. P. & P. 2/-.
150 ohms Heavy Duty Contacts. 2M. /-, P. & P. 2/-.

New and Boxad)

SUNVIC TANK THERMOSTATS
Type TQP. 250v. I5 amps NC. 5 amps NO. 190—70 deg. F.
Length of stem (0}ins. 25/-. P. & P. 5/-.

AC 220-240v. SHADED POLE MOTORS
1,500 r.p.m. Double spindle. Length 0-9in. and O 6in. Ovaralt
size 33} X2ins. New and Boxed. 10/6. P, & P. 3/6.

BURGESS MICRO SWITCHES
Type MK JBR/74 Norm closed or Norm open. }in. raised
Press Button. 8/6 for three. P, & P. 2/6.

SIEMENS MINIATURE RELAY BASES
Type T.STV 24 C. 6 Contact pin. 4 Coil pins. Cartons of 20,
inc. spring clips. 15/-. P, & P. 2/-.

PULLEN SHUNT WOUND 24v. OC REVERSIBLE
MOTORS

o
Type 610 H P. |/75 r.p.m. 3,500 Cont/R. New and boxed.
15/e. P. & P. 3/6

MAINS ISOLATION TRANSFORMERS
Pri tapped 240-220-110v. Sec. 240v. 1200 watts. Built into
metal case with twin |3 amp Socket outlet, on/off switch,
neon indicator and carry handle. £16.10.6. Carr. 15/-.

GARDNER'S POTTED TRANSFORMERS
Pri Tapped 200-240v. Sec. 35v. 7'2 amps. conservatively rated.
§7/6. Carr. 6/6.

NEW PRICES ON NEW COMPONENTS

RESISTORS
g:xh stability, carbon film, low noise. Capless construction, molecular termination
nding.
Dimenslons (mun.): Body: {W: 8x28
1W;:10x4-3
Teads: 85
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
5% ranges; 47 Ohms to 1 Megohm (E24 Renard Series).
Prices—per Ohmic value.
each 10 off 25 oft 100 off
iw 10% 2d. 1/6 3/3 10/4
1w 5% 2id. 19 3/8 /8
W 10% 2id. 1/9 3/8 17
W 5% 3d. 2/~ 4/~ 12/10 |
CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy resin encapsula-

tion. Radial leads.
+10% tolerance. 100 Volt working.

Prices—per Capacitance value (uF)

each 10 off 25 off 100 off
0-001, 0:002, 0:005, 0-01, 0:02 ..  éd. 4/3 8/4 30/-
0-05 .o .. oF . 8d. 6/— 12/6 41/8
01 lod. 7‘| 15/6 51/=
0-2 68/6

1/2 10 20/10
Polyst)rene film. Tubu]ar Axlal lends Unencapsulnbed +5% or +1pf tolerance,
160 Volt Working.

Pricea—per Capacitance value (gpF)

10, 12, 15, 18, 22, 27, 33, 39, 47, each 10 off 25 off 100 off

b6, 68, 82, 100. 120, 180, 220,

270 830, 8 5d. 37 7/9 24/-

470, 560. 080 820. 1. 000 1,500 6d. 4/ 8/8 26/8

2,200, 3,300, 4,700. 5,600 7d. S/~ 10/10 33/4

8,800, 8.200, 10,000, 15.000 8d. &/- 13/- 40/~

d ) 9d. 6/9 18/~ 45/4

POTE NTIOMETERS (Carbon)

Superior grade enclosed controls. Low rotational nolse. Body dia., 1lin. Spindle,

2in. x }in. Tolerance, 20%.

Linear: 1K to 2M, (W at 40°C).

Logarithmic: 5K to 2M. (3} W at 40°C).

Prices per ohmic value each 10 off 25 off 100 off
2/~ 18/4 41/8 150/«

GANGED STEREOQ POTENTIOMETERS (Carbon)

W at 70°C. Long Spindle.

Logarithmic and Linear: 5k +5k to 1M +1M.

Prices per ohmic value each 10 off 25 off 100 off
8/~ 70/~ 162/6 575/~

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0-1in. P.C.M. 100 ohms to
5 Megohms (Linear only). Miniature: 0-3W at 70°C. +20% below $M, +30% above M.
Horizontal (0'7in +0-4in. P.C.M.) or Vertical (0-4in. x 0-2in. P.C.M.). Subminiature:
0-1W at 70°C. £20% below 2-5M, +£30% above.

Prices—per ohmlc value each 25 off 100 off
Miniature (0-3W) . S EI? 18/9 66/8
Subminijature (0-1W) .. lod 7/1 l4l7 46/8
ELECTROLYTIC CAPACITORS (Mullard) —10% to +50%

Subminlature (all values in uF)

4V . ‘ i B 32 84 125 250 400
84V . 64 25 50 100 200 820
10V o 4 16 82 64 126 200
18V v 245 10 20 40 80 125
25V . 16 64 125 25 50 80
40V 1 4 8 16 82 50
64V . 064 25 5 10 20 92
Price ~ .o l4 /3 /2 /= 11 12
Small (all values in pF)

4V "% 3 A Ads 800 1,250 2,000 3.200
8:4V 640 1,000 1,600 2.500
10V 400 840 1.000 1,600
18V 250 400 640 1,000
25V 160 250 400 640
40V 100 180 250 400
84V 04 100 160 250
Price 1/6 2/- 2/6 3/~

POLYESTER CAPACITORS (Mullard)

Tubular 10%, 160V : 001, 0015, 0-022pF, 7d. 0-033, 0-047 1F, 8d. 0-088, 01 uF, 9d.
015 pF, I1d. 022 pF, I/-. 0-33 pF. 1/3. 047 uF. 1/6. 0-68 uF, 2/3. 1 uF, 2/8.
400V: 1,000, 1,500, 2,200, 3,300, 4.700pF, 6d. 6,800pF, 0-01, 0-015, 0022 pF, 7d.
0/033 uF, 8d. 0-047 pF, 9d. 0-068, 0-1 pF, 11d. 015 uF, 1/2, 0-22 pF, /6. 033 uF,
2/3. 0:47 pF, 2/8.

SEMICONDUCTORS 0A5, OAB1. 1/9. OC44. OC45, OC71, OC81, OC81D, 0C82D,
2/-, 0C70, OC72, 2/3. AC107, OC75. OC170. OC171, 2/6. AF115, AF118, AF117,
ACY19, ACY21, 3/3. OC140, 4/3. OC200, 5/-. OC139, 5/3. OC25, 7/-. OC85, 8/-.
0C23, 0C28, 8/3.

SILICON RECTIFIERS (0-5A4): 170 P.LV., 2/9. 400 P.LV., 3/~ 800 P.LV., 3/3.
1,250 P.LV.. 3/9. 1500PIV 4/~ (8A): 200 P.LV.. 3/-.400PIV 4/-, 600 P.LV..
s/-. 800 PICV ey 5 (Ver

PRINTED CIR IT BOARD

0-15in. Matrix: 31in. x 241n., 3/3. 5iin. X2Mn 3/11. 31in. x 81in., 3/11. 5in. x 3%in., 5/6.
0:1 Matrix: 31in. x 2iin., 4/-. 5in. x24in., 4/6. 3iin, x33in., 4/6 5in. x 83in., 5/3.

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
{Visit us at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE 5/- C.W.0. Post and Packing 1/6

wWWwWw.americanradiohistorv.com
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

*Package’ prices apply providing
all individual units are purchased
from any branch » ithin 3
months (see leatlet),

Matching as recommended for optimum per-
formance. Compare prices with equipment and
cabinets purchased indlvidually.

30 Watt Output

Y Goldring Transcription Turntable on Plinth.
% Shure or Goldring Magneuc Pick-up Cartridge.

Extremely
Attractive Plinths
finished in Teak or
Afrormiosia veneer.
Tinted Transparent

Plastic  “roll  aver”

cover with handle.
~ o

Special total price.

Four tully wired unite
ready to “plug-in.”

76 Gns.

Carr. 30/-

30 Watt Qutput
Y Garrard SP25 Mk. Il Turntable on Plinth.
Y Goldring €$90 Ceramic diamond tipped Cartridge.
% Super 30 Amplifier in veneered housing.
Y Pair of Stanway Il Loudspeaker Units.

% Super 30 Amplifier in veneered housing.
Pair of Stanway Il Loudspeaker Units.
pec(;nl tloull p(;'lce. Four fullv

wired units ready to *‘plug-in”.

Really superb performance 86 Gns'

Send 8.A.E. for leaflet. Carr. 30/-

S ———————— e —

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS ... ....
struction. Latest high eficiency ceramic

magnetr. Treated Cone surround for
low fundamental resonance. D"
indicates Tweeter Cone providing

extended frequency range up to 15,000
c.p.5. Exceptional performance st low
coat.  linpedance 3 or 15 ohms.

Prices include carriage. PLEASE STATE IMPEDANCE
57/9

HF 510L 5° 10W HF 120 12° 15W 70/9
HF 801D 8° 8W 59/9 HF 120D 12~ 15W 89/9
HF 811D 8° 10W £4/4 HF 126 12° 15W £5/5/-
HF 102D 10° 10W  85/- HF 126D 12° 15W £5/15/-

HF 100D 10" 15W  £5/15

HIGH FIDELITY LOUDSPEAKER UNITS

Cablnets o! latest styling Satin Teak or Afrormosia venesr.
Acoustically lined or tilled with woollen damping material.
Ported where appropriate. Credit terms available.

DORCHESTER &, 16 x 11 x pin. Appr.
Range 45-15.000 c.p.s. Rating 8-10 watts.
| Fitted High flux 13 x Bin. £8.19.9
Dual cone apeaker. Impe- S| o
dance 3 or 15 chms. Carr. 76
STANWAY Il 500 205 1015 931, Rat-
ing 10 watts. Incorporuting Fane 13 i8in.
apeaker with rubber cone surmound and
11.000 line magnet. High flux tweeter,
Handsome Beandinavian design cabinet.
Range $5-20,000 c.p.s. Impedance 15(3. 16GnS
Givessmooth realistic sound output. Inc.carr. -

GLOUCESTER size 25x16x10in. 12in. High flux

12.000 line speaker. Croms-over unit and Tweeter.
. Frequenc;
Rating 10 watts quency range 12% Gns.

40-20.000 c.p.s. impedance 15 ohma.

R.S.C. TAG 6 Watt HIGH FIDELITY SOLID
STATE AMPLIFIER

200-250v. A.C. mains operated
Frequency  Response  30.
20,000 c.p.s. —2dB., Har-
monic  Distortion 0.3% at
1,000 c.p.s. Beparate Bass and
"It and °cut’ controls. 3 input sockets for
Input selector switch.
Max. sensitivity Smyv.

Treble
Mike, Gram, Radio or Tape.

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched 12in. 11.000 line 15 watt
15 ohm high quality speaker, crons-over nnit and
tweeter. Smooth response and extended fre-
quency range ensure surprisingly reallstic reprn-

duction. signed for optimum performance with
Or Senior 15 watt inc. HP 124 ‘5' I 5'0 any crystal or ceramic Gram P U, cartridge,
15.000 line 8potiker £6/15. Carr. 6/6. Carr, 5/9 Radio tuner. Tape recorder,
Y 3 separate awitched input socketa on each
HI-FI 'SPEAKER ENCLOSURES P o

Teak or Afrormosia veneer finish.
Acoustically lined.  Prices inc. carr.

Modern design.

A.C. mains
20,000 c.p.s. —2dB

(Total £19/8/0).

channel v Separate Bass and Trebie controls
* 8lide Switch for mono use
Output 3-15 ohms
% Frequency Responre 30-

13 Watt Output

% Garrard SP25 Mk. Il 4.speed Player Unit, on
Plinth. ¥ Goldring C$90 Ceramic P.U. Cartridge
with diamond stylus. % TAI2 Amplifier in veneered
housing. ¥ Pair of Dorchester Loudspeaker Units.
Special total price. 51
‘Transparent Plastic cover 3 gns extra. Gns.
Terms Dep, £10 and 9 monthly payments £5.11.0
(Total £59.19.0) Carr, 25/-

13 WATT ‘PACKAGE’ s above but with Garrard
2000 and Bonotone % TA cartridie in lien of 46 Gns
8P25 and C89). Bpecinl total price. i

R-S-C-TAI2 13 WATT STEREO AMPLIFIER

FULLY TRANSISTORISED. SOLID STATE CONSTRUCTION HIGH FIDELITY
OUTPUT OF 6.5 WATTS PER CHANNEL

" Mike " etc.

Y S8peaker
4 For 200-250 v.

% Harmonic Distortion 0.3%, at 1000 c.p.s. Hum and Noise

—70dB 4 Bensitivities (1) 300 m¥ (2) 50 mV (3) 100 mV (4) 2 mV 4 Handsome
brushed silver finish Facia and Kuobs. Output rating [.15.F.M. Complete kit of
parts with full wiring dingrams and inatructiona.
built with 12 mth. gntee. 18 GNS. Or Dep. £5/2/6 and 9 mthly pymts. 31/
Or in Teak or Afrormosls veneer housing 194 GNS. or Dep.
£5/10/8 and 9 mthly. pymts. 39/~ (Total £2:/1/6.)

124 GNS. Carr. 7/9. Fuctory

JE8 B|Lze 16X 11 % Yin. Pressurised. Gives

pleasing resulta with any 8in. Hi-Fi

speaker. 4 £4° I 0

SEB For optimum performance with any ‘5 Io

Bin. H)-Fi ‘speaker. 22 x 15 x 9in. Ported -

SE1¢ For outstanding results with ‘5 Is

10in. Hi-Fispeaker. 24 x 15 x 10in. I'orted 2
SE22 For high performance with 12in. HI-Fi speaker ‘6 I 5
and Tweeter. Bize 25 % 16 10iln. Pressurised. 8-
THE ‘YORK’ HIGH FIDELITY 3'SPEAKER SYSTEM
*Moderate alze approx. 25 x 14 x 10in. * Range 30-20.000 Complete kit.
c.p.s. Impedance 15 ohms. ¢ Performance comparahle 20 G
with unita costing considerubly more. Consists of (1) 12 In. ns.
15 watt Bass unit sith cast chassia, Roll rubber cone surround for
ultra low resonance, and ceramic magnet. (2) 3-way quarter section
series crosw-over system. (3) 8 x Aiin. high flux middle range speaker
{4) High efficiency Lweeter. (3) Woolien acoustie damping materlal.
(6) Teak veneered cabinet. (7) Circult and full instructions.
HEAR IT AT ANY BRANCH.

Highly sensitive. Push-Pull

HI-FI AMPLIFIER Dby ot

trol Stages. Performance figures: Hum level

36 mihivolts.

50 ¢/s. A.C. mams. For 3 and 156 ohm rpeakers. Complete Kit varts wiring dlaga
Twin-handled perforated cover 27/8. Or factory bullt with E1.34 output v.lvea and
12 monthe’ guarantee for 18 gns. Tech. figs. -pply to factory bullt units. Carr. 12/6.
TERMS: Deposit £6.3.0 and 9 monthly

Qutput for 3-15 ohm speakers.
Output rating I.LH.F.M. In fully enclosed ennmelled case,

watt speakers. Overallsize H6 »

of 54/6 (Total £30/7/-).

four ¥in. bigh flux & walt speakers. Overal) size approx.

42x10x5in. 18 Gns. Or deposit 7/~ and 9
pmts. 34{8 (Total £18/19/9). Carr, 10/-.
TYPE C4128, 50 watts. |lt|¢e|| four 12in. 11.000 lines 15

14 x Yin. approx. 26 Gns.
Or deposit_£5/17/8 and 9 mouthly payments Carr. -

mthly Bize approx. 12 x 9 X 7In. For AC maing 200250v. 50 cps. Output
for 3 and 15 ohm spkrs. BAE for Jeatiet. Complete kit.
Full instructions and point-to-point wiring dugrams. Carr,

124 Gns.) Twin handled metal cover 27/8.

above complete kit § Gns. (A 3 gns.}

5 U
P.W. Bridged 0/12v. D.C. Unlpul. Input Mux. 18v. A.C.
1a.4/3:144..5/8: 9/

R.S.C. AlO 30 WATT ULTRA LINEAR

Pre-amp./Tone Con-
70dB. Frequency
response +3dB 30-20,000¢/s. Sectionally wound output trans-
former. All high grade components. Valvea EF88, EF86, ECC83,
807 . 807, GZ34. Beparate Bass and Treble Controls. Bensitvity
Buitable for High DLmpedance mic. or plck-upa.
Designed for Clubs, Schools, Theatres, Dance Halls or Outdoor
Funclions, etc. For use with Electroric Organ. Guitar, String Bass,
etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tnner. Two inputs with associated
volume eontrols 80 that two separate inputs such a& Gram and “Mike™ can be mlxed"?(:(;l-‘il:gm..

A ] R

15 Gns.

ymentn of 34/~ (Total £21/9/0.) Beul 8.A.E. for featiet.

INTEREST CHARGES REFUNDED _on credie aies settied in 3 montin

menta such as Btring Bass, Electronic Guitars, ete.
94 Gns.
1i/6 (or factory built
Terms on assembled units. Deposit 99/6 and
$ mnonthly paymenis of 23/‘ (Tomllﬁl&e& RSC AlIT transistorised version of

R.S.C. BATTERY/MAINS CONVERSION UNITS
Type BM1.,
Blze 5) a4} x2in.
repiaces hatteries supplying 1.5 v.
whereA.C.maina 200/250 v.50 cfs. is avallable,
Complete kit
Ready for use, §9/1

An all-dry battery ellminator.
approx. Compieteiy
and 90 v,

.
>

==

with diagram 5§2/@ or,

FIE
2/9:0a.15/9.

G:21.8/11: 9:4a.. 12

R.S.C. MAINS TRANSFORMERS

Interleaved and Imprec-
Screened

high| FULLY GUARANTEED.
nated. Primaries 200-250 v. 50 e/s.
MIDGET CLAMPED TYPE 2§ x 2] x
230 v., 60 mA, 8.3 v. 2 a. B
250-0-250v.. 60mA. 6.3v. 2a.

FULLY SHROUDED UPRIGHT MOUN'I'I'(O

250-0-250v. §0mA.. 6.3v. 2n.. 0-5-8.3v. 2a 24/9
250-0-250v. 100mA. 6.3v. 4n.. 0-5-6.3v. 3a.. 38/
300-0-300%. 100mA, 6.2v, 4a,, 0-5-6.3v. 3a.. 38/9
300-0-300v. 130mA. 6.3v. 4a.. c.b.. 6.3v. 1a.

For Mullani 810 Amplifier 2 45/9
350-0-350v. 100mA., 6.3v. 4a., 0-5-6.7v. 3a..  38/9
350-0-350v. 150mA. 8.3v. 4a.. 0-5-% a.. 47/9
423-0-428v. 200mA. 6.3v. 4a. ¢ a 75/«
425-0-425v. 200m A, 6.3v. 4 : a, 5v. 3a 79/11
450-0-450v. 250mA. 6.v. 4a.. ct.. Bv. 3a. 93/8

TOP SHROUDED DROP-THROUGH TYPE

x aci A11 HIGH FIDELITY 12-14 WATT AMPLIFIER 250-0-250v. 70mA. 6.3v. 2a.. 0-0-6.3v. 2a. .. 23/9
:;fm: ?31-&3}:'3};(32'3?33":?:::&'. .(‘!L::;:l?:l:-h facis £7.7.0 i (28 ush-pull unltra linear ousput “built-in” tone control} 950-0-200v. 100mA. 6.3v. 3.5a. .. 25/9
kit of parts with ful) wiring diagrmms and mstructions.  Carr. 7/6 pm-.mp Two input mﬁ‘keu wllth -::w:::et 'ionlllrl';l;‘ ‘;,.;g-g;;ggv. ;go"‘-‘lx;}o:i. LI ggg
c llowing mixing of “'mike” and gram, v. 80m v. 2a.
Or factory bulit with 12 months’ guarantee. £8.19.9. :e::;uvx;t;n e Heep :"u:‘t @, 'EZBI ?g-z‘;gg‘ g;g
High Nit, ctionally wound output transformer. 0 V. 7]
R.S.C. COLUMN SPEAKERS covered in twa- IND. BABS AND TREBLE CONTROLS. Frequency | 300-0-300v. 130mA. 6.3v.
tone Rexine/Vyunalr, ldeul for vocalista and Public response +3dB  30-20,000 c/s. Hum level—60dB. Suitable for \(u“w 510 Ampllﬂcr 44/9
Address. 15 ohm matching. TYPE €57 15 watts ine. five SENBITIVITY 40 mlllholu For Crystal or Ceramic] 350-0-350v. lOOmA v. 4a., 0-5-6.3v. 3a. 37/9
7 < 4in. epkre. £7/19/11. TYPE C48S, 30 walts. Fitted PUs. High Lmpedunce ‘‘mikes”. ¥or Musical Instru- L3, 3

OWE

Av. 3a. 1119, 8.3v.
4 : 12v. 3a. or 24v. L.5a. 21/9;
0-9-18v. i{n. 17/9: 0-12-25-42¢. 2a. 31/9.
CHARGER TRANSFORMERS 0-9-15v. lln 18/
2i#.19/6: 34.10/11; 6a. 23/8: Ga.27/9: 3‘-3')/9
AUTO (Step UP/Step DOWN) TRANSFORMERS

Totar cost of pors R.8.C. TEM1 SOLID STATE VHF/FM RADIO TUNER

In teak or afrormuais veneered —

High Quality LOUDSPEAKERS

0-110/120v.-200-230-260v. 50-80 watts 19/9
150 watts, 33/6: 250 watts 49/9; 500 watta  §9/9
OUTPUT TRANSFORMERS

with  detslled  wiring A * High-sensitivity J¢ 200-250v. A.C. Mains opera- | .44 0 113 13° 8

disgrame &  lnstruc- 5 o ~=——=3 tion. 4% Sharp A.M. Rejection. v Drift-ree recep- | 1o watt Model. Gauss 10,000 | I ?}:‘-&d:‘-mll;t::‘w : 0&02’ B 7. (?rﬂ?;)“w 0 13/8
14 G = e e ki [ mes O o £4/19/9 Push-Puil 10 watts 6V6 ECLS6 to 3.6, 8 or 150 22/9
Ine. ns. Q % Simple alignment instructions. ¢ Output available s Pull ELB t0 3 o 156 10.13 watts 9
Carr. g for feeding tuuing meter. < Output for leeding Stereo j 1o 12- 20 w.“ Model, Prb-Pull Ulira Lincat for Mullard 510. ete. 59/
Or factory bult 181 as =" Multiplexer. % Tuner bead nsing silicon Planar Tran- | 15 ohm. Size 18 © 18 % l0in PrashPull 15-13 watin: ectionally wound 6 Lo

gns. Or in Teak fin- = sistors. ¢ Designed for standard 80 obm co-axial input. | Gauus 10,000 lines. Rexine. KT68. etc lorﬂor.lbﬂ 35/9
lshed cabinet as illus-  Visually matching our Super 15 and 30 amplifiern and of the same high standard of § oo vered 10/- extra. Carr. B/9 [8/' 9/9 PR ul s oS igh Auality sectionaliy

trated 19} gns. Terms:  performance and reliablilty. The pre-wired tuning head facilitates speed and sin- TWO-WAY "PHONE AMPLIFIER AL A I 58 5910
Deposit  £5 and 9 plicity of construction. Printed circultry. Only high grade transistors and coin: = ! S SO VG ICHOKRS &

montlily paymeuts £2. ponents used. A quaiity product at considerably less than the cost of comparable | Listen and epeak  with  botl S T Ao AT 10T A0 1O D
Total £23. units. Btereo version. All Jirts 20 &ns. Inc. Carr. Assembled 224 gns. Inc. Carr. | hands free. Handsome black case. §Q /@ . ; - 10H. :

Baitery operated.

80mA, 10H. 350Q. 8/9; 60mA.

R.S.C. SUPER 30 Mkil HI

HIGH GRADE COMPONENTS. SPECIFICATIONS
COMPARABLE WITH UNITS COSTING
CONSIDERABLY MORE

TRANSISTORS: 9 high-quality types In each
channel.

OUTPUT: 10 Watts R.M.8. continuous into 150
(Pcerchanpel) 15 Watts R.M.B. continuous into 30
INPUT SENSITIVITIES: Mag. P.U. 4 Ve

GH FIDELITY STEREO AMPLIFIER

FACIA PLATE: Attractive design In rigid

- MAKE OF PICK-UP OR MIC. (Cerumlc or

| R.S.C. SUPER15

details and point to polnt

10H. 4009 4/11.

Record Playing Units
MONEY SAVING UNITS
Ready to plug Into Amplifier.

Convisth { Garrard
RPZC B‘l"":') :11;(:.0" u(u‘ith

HIGH FIDELITY

Perspex. Bpun silver matching contrel knobs b @ e
an wvailable. COMPLETE. KIT OF PARTS. point | AMPLIFIER s o i
to point wiring diagrame - R t
and detalled instructions. ZZGns. cl'sn Bolll atate. Approx. as dit::::xlnxo::;-lui"tm:::kd‘"o:
des Buper 30 but single o
hannel. Complete kit | Plinth. Transparent
EMINENTLY SUITABLE FOR USE WITH ANY | Shinneh, Complete Mt | plastic coverincluded. 22Gns.

tne. carr,

5 4 D ; hove but with

T Amp. 400 A l-.m.plnying Twin Printed Circults 200/230v. A.C. Magnetic Moving Coll. Ribbon or Crystal) wiring dia- RP3C Ar Al !
ioam. e ome T end o meaprmion [ RS T el A, Siese SO0 o [ DL Gns. | nerpitn e, 0 98
Fnsousucvnmponssz +£2dB. 10-20,000c.p.x. SONTHOLS; S-punition Topt Belector. Bane P it Frrm At AAGILIARY I :):"i,.'&:ry i 15 | Certridge.  Cover ' lncluded.
TREBLE CONTROL: +17dBto—14dBat 10Kc/a. yronie 200 Gl EQUIPMENT. Unit frctory bulll 28 :}ngons B o T, re gl 8Gns.

J -15 b 3 15/= th) ayments X

HU LEVELs 0 dn. " INEUT SOCKETS: () P03 Jube AUR (Tl ehAL ) or n Tesk o Atmormon | Deptnt 4 Gnt and 9 | various other types
HARMONIC DISTORTION: 0.1% ut 10 Watts Inputs assures uppropriate equalisation.) Yeneer housing 31 Guos. Carr. 15/-. Terms: ) (poiy) £18/3/9); or in | with Maguetic P.U, Cartridges
1,000 c.p.s. CHASSIS: 8trong Steel construction. Approx. Deposlt £7/3/8 and 9 mthiy. payments 84/~ | peuk  or Afrormosia and ‘Liit off’ or ‘Roll over
CROSS TALK: 52 dB at 1000 c.p.e T2 x e wim e o (Totai £35/19/6.) Bend B.A.E. for leatiet. | veneered housing 19 Gus. | éransparent covers at lowest

;52 000 c.p.s. ks
1f-d ) "t

BRADFORD !0North Parade (Half-day Wed.). Tel. 25349 32 High Street (Half-day Thurs.). Tel. 56420 | EFJCESTER |~ R-S.C. PLINTHS for
5-7 County {Mecca) Arcade, Briggate LEEDS e Plasing
BLACKPOOL (Agent) O & CElectronics 227 Church St. (Half-day Wed.) Tel. 28252 Al
73 Dale St. (Half-day Wed.). LIVERPOOL Cut for
BIRMINGHAM 30/31 Gt. Western Arcade, opp. Snow HI-FI CENTRES LTD. Tol. CENtral 3573 Gurrars
Hill Sration 021-23¢ 1275. Hall day Wed. L AIL ORDERS to: 102,106 238 Edgware Road, W.2 (Half-day Thurs.). LONDON -z:;zb:
DERBY 26 Osmaston Rd. The Spot (Half-day Wed ) ElencomrerEine B'ramley Tel. PAD 1629 3000,

3 f 5

Wk Leeds (3. No C.O.D. under 60A Oldham Streei (Half-day Wed.) MANCHESTER 59,9 AT6G;

DARLINGTON !8Priestgate (Half-day Wed.). Tel.68043

EDINBURGH 133 Leith St. (Half-day Wed.).

Tel. Waverley 5766
‘GLASGO W 326 Argyte St. (Half-day Tues.). Tel.CITy 4158

HULL 91 Paragon Street {(Half-day Thurs.). Tel. 20505

£1. Terms CW.0. or C.O.D.
Postage 4/6 extra under £2.
5/9 extra under £5. Trade

106 Newport Rd (Hall day
d.). Tel. 47096

Tel. CENtral 2778

MIDDLESBROUGH

BP25 elc etc. Available with

Transparent plastic
cover. Inc. carr. 6 Gns.

supplied.S.A.E. with enquiries 4l Blackett S:rce: (opp. Fenwicks w UPON | 1 WATT TBANSISTOR

e S e it Store) (Haltday wod ) Tei 31465 NEWCASTLE LRoN | 1 W/ e puAMPLIFIERS

Mail orders MUST NOT |3 Exchange Street (Castle Market Blds.) Por 3-5 Kerl. 'Brand
be sent to shops. (Half-day Thurs.). Tel. 20716 SHEFFIELD ooy | Psker, i

WW—125 FOR FURTHER DETAILS
L4

www.americanradiohistorv.com



www.americanradiohistory.com

al0o0

Wireless World, November 1969

ELECTRONIC BROKERS E

MEASURING INSTRUMENTS
AND RECORDERS

NEW AMERICAN
5 CHART RECORDER

Good general pure
pose potentiometric
recorder.  Buitable
for research and
laboratory work
Range 0-10 m.v.
Variuble zero set,
Zenor divide refer-
ence. Input in.
pedance. Max 100
Kohms.

Price £69.10.0, P.&P. 30/-.

e

PORTABLE AC/DC
PEN RECORDER

A most versatile pen recorder.
Produces a truce on a curvi-
linear 3¢ in. strip chart.
Two speeds 1 in. and 8 in./hr.
Limiting contacts to give
alarm, and limits the current
when it exceeds the high
and/or low preset values.
Range: 0 - IMA D.C. Meter
Reaistanuce 400 ohms; 0 - IMA
A.C. Meter Reslstance 1800 at
-10 to 4+ 5 dB into
Bou:

- Power
230V 50 Hz driving 8ynchronous Motor.
Price: £49.10.0. Postage sud packing £1 8s. 0d.

NEW PORTABLE RECORDING
AMMETER

C&

Specification. Type: Moving Coil, D.O.. Range
0-5 amp. D.C. Chart Width: 100 mm. Scale Length:
127 mm. Chart Speeds: 20, 60, 180, 600, 1800 and
5400 mm/hr. Dimensions: 180h x 163 w X 245mm.
Weight: 8.5kg. List price £65. Our price £35.

POTENTIOMETRIC 6 POINT
STRIP CHART RECORDER
BRAND NEW
For uee with thermocouplers, pyrometers and
other e.m.f. sources. 6 point. Range (—100)
—0-—(+100) mV; 0—1,600 deg. C. 6} In.

COMPUTOR AND PERIPHERAL EQUIPMENT

7 TRACK DIGITAL MAGNETIC TAPE
STORAGE DECK
These machines originaily ex-computer, are multi-track
recording nn!u. ideal for data storage. Beeold and Replny
ha.du d in one unit. Low head

ly 30 Kc/s. mnox cfs. Bn.
demuy 557 bpi. |n., 1% in. spools 230 V. to 380 V. A.C.
Capstan Motor speed 1,500 r.p.m. 48 V. D.C. Rewind motors
complete with vacuum Assembl Finished In brush aluminium
and matt.-black. Bize 27 in. % 26 jn. X 8 in. Weight 90 Ib.
Price £72.10.0. Carrisge extra.

chart width; pen lpeed 8 secs. A
*05"; lo ehnrt -peedn 20-720mm/hr
Tropicall

KENT STRIP-
CHART
INDICATING
RECORDER

A

Chart width
o in. 10 mV.
Bensitivity £ 0.17
of fuli scale. Source
impedance 100 ohms.
Bpeed of operation 33
sec. for full-scale travel.
8 in. per hour. Bingle polnt. £49.10.0.

Chart speed } in., 3 in..
P. & P. 30/

RECORDER SP 20 Series

General Purpose 8ingle Pen potentiometric instru-
ment for continuous recording for any input signal
from 0 - 10mV D.C. 8uitible for use with Bpectro-
photometer and other laboratory instruments.
Chart speed 0.5 to 8.4 cm/min. Linearity +0.25%.
Fully traunsistorised. Chart width 200 mum. Input
impedance 10K ohms max. Avallable 8.P. 20 Plain
Linear. 8.P. 21 Flut Bed. 8.P. 22 Linear/Log.
£135 each, P. & P. 40/-.

PEN RECORDER

Portable 1, 2 and 4 channel pen recorders by Kelvin
Hughes. General purpose recorders providing clear

tools and spares.
Listed at over £200. Our price £79.10.0.
Also available 0-100mW F.8.D. £89.10.0.

POWER SUPPLIES

AIRMEC 698B KLYSTRONMN
POWER SUPPLY

Rack mounted (19 in.). Malns operated. Cathode
volts from 1.0 to 2.4 kv. negative. Grid Volts,
0 Lo 220V negative. Reflector Volts, 0 - 500V
negative. Cathode Current, 0.18mA max. Heater
4V at 1.5A. Internal Modulation—8quare wave
2-4 KHz 7V p-p. 8aw Tooth 150-600 Hg
0 - 30V peak. Price £45. P. & P. 40/-.

% HIGH PRECISION
FULLY STABILISED
TRANSISTORISED LOW
YOLTAGE POWER SUPPLIES

incorporating
* 8.C.R. Panel for overload projection,
¢ OVERLOAD & CIRCUIT BREAKER
WITH MANUAL RESBET button.
3 BIPPLE beiter, better than 3000
* CHOKE OF CAPACITOR lmnlhtorhed
120/130 volt A.C. INPUT.
Avallable In the following types:

6 Volt 9 Amp.

et et Pt b

6 Volt 12 Amp........
6 Volt 186 Amp.
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instantaneous and permanent records of ph

with comparatively high rates of change. The
torsion-strip suspension of the moving-coil renders
the instrument inmune to the effects of vibration
and accelleration.

Bix possible chart speeds, chart width 85 mm.
length 160 ft., linearity 8 v. at 3 m.A. response D.C.
to 100 c/s. Bingle pen with amplifier £09: 2 pen
with amplifier 2125 4 pen vi!h amplifier 2149
Also 5 pen with
specification as above but housed in cabinet £225.
P. & P.extra.

EVERSHED
BRIDGE
MEGGER

250 volt, 50 meg.
Insutation tester
with bullt-in four
decade  bridges
with ratio arms
giving ratios of
100-10 3 —
0.1 + 001 and
Selector switch for
variety measurements.

reslstance and
P. & P. 30/..

insulation,
£22.10.0.

ULTRA VIOLET RECORDER 12Channel
NEP 1050. £280.

ULTRA VIOLET PHOTOGRAPHIC
RECORDER 12 Channel mirror Galvanometer
Honeywell 1000. £190.

24 Channe! Bieamic Recorder by Film & Equip-
ments £325. Carriage extra.

lubonl,ory.

ADVANCE TRANSISTORISED DC
POWER UNITS

Output
Iimput Volts Volts Amps Price
DC4 200-245£18% 12 4 £17/10/~
DC3 200-243£15% 13 135 £10/10/«
METERS
2 In. dia. mounung AC voltmeter 0-300 V. A.C.
£1.15.0. Ca

3} in. dia. Eleotmn.ﬂo Kuo Voltmeter in wooden
case. £2.15-0. Carﬂue 10/-.
& D.C. Wattmeter. Model 8.67
certificated. Accumcy to $% up to 133 c/s. Range
250/450 V. and 0.5 to 1 A. £29.10.0. Carriage 30/~
D.729 B.M. PHASEMETER AND
SUPPLY UNIT
May be used as a Voltmeter, distortion of waveforms,
" meter, in phsse and quadrature components.
Gives indication of phase angie 0°-360%. Frequency
range 2 c/s-100 Kc/s. £825. P. & P. extma.

BRAND NEW S.E. LABORATORIES
TRANSDUCER complete with encapsulated
Amplifier/demodulator 8.E. 441/2

Prequency D.C.—80 c.p.s.

Available In the following ranges:

8E150, S8E50 or 8E165A.

0-25p.s.i. 0+ 350 p.s.i 0 - 2000 p.a.l.
0-50 p.s.be 0- 500pu 0 - 3000 p.s.i.
0 - 200 p.a.l. 0750 p.s 0 - 4000 p.s.i.
Also available differential typel + 5p.sd. & 10p.al
List price 2704 Our price £15

MODEL 72 MAGNETIC TAPE DATA
STORAGE UNIT
‘This unit consists of § In.
8 channel read-write heads.
Can be used to record any
6 bit code. Data can be read
in either a forward or back-
ward direction plus giving
search facilities. The unit
consists circults for recelv-
ing and storing instruction
siguals. Recording density
250 characters per Inch.
Tape speed 100 in. per
second, price £190. Excel-
ient condition.
e

3" 7 TRACK
Ex-computer record/replay
head complete with guides.
Little used. Price £12.10.0
Carriage 15/-.

BRAND NEW
Gresham Lion 1 in. 1. + 7
track record/replay heads.
Of the highest prolenhul
quality. Cost £100 P!
price £12.10.0. Carr. 15f'

9 TBACK lin. Becordlreylay beads wllh aprockel drive, drh en
head

PROGRAMME BOARDS
BY SEALECTRO

These boards are basically a multh
pole multi throw switch device con=
sisting of a X-Y Matrix with two
contact decks in the Z Plane running
a4 90 degrees to each other. Contact
ismade by either, shorting or plugging
in pins. Ideal for prototype work, ete.
Boards available in 18 x 168 2 plane
£4.5.0. 24 x 60 2 plane £12.10.0.
Plns avallable 1/3 each.

MEMORY PLANES

Ferrite core memory planes with
wired Ferrite cores. Used for bullding
your own computor or as an {nterest-
ing exhibit in the demonstration of &
computer. Mounted on plastic
material, trame 5 % 8 in. Consisting
of matrices 40 x 25 % 4 cores each
one indlvidually addressable and
divided into 2 halves with independent
seDne and inhibit wires. £8.10.0.

. 3f-.

AMPEX FR300

Tape deck In free.standing 6 ft.
cuhinel less budl Complete with

by sy

This can be fitted to nny
suitable l)pe of tmnnpon system. Price £8.10.0. Carriage 15/,

or driving
lnowrs £79‘100 C;rruqxe extra.

BRAND NEW COMPUTER TAPES AND EMPTY SPOOLS

t in. 2,400 ft

§ in, Highest urmle 2,400 ft.
§ in. 104 in, dis. spool and cassette.
+ In. 84 In. dia. spool and cassette.
1 In. metal 104 in. dia. spool and cassette.
4 in. N.A.B. eentns 104 In. spool only
C Burrough Ei

Made by well known manufacturers
+ 'n.ceruﬂcd 2,400 ft. 800 b.|

ta 101....

Desk Bize

TAPE PUNCH MODEL 25 7 HOLE

A multiwire tape punch designed for generul application
involving the conversion of parallel wire electrical impulses
into punched papertape st 33 characters per second. Unit
completely self-contained requiring only motor power and
signal suppiies. Price

7 HOLE NON PARITY TAPE PUNCH
New condition £45.

LOW SPEED 7 HOLE TAPE PUNCH

TRANSFER CASE

For sending data by personal carrier,
GPO pnlt, puuenuer truin, ete. ideal.
i for d tape 20/~

60 characters per second by
Price £45.

TELETYPE 8 HCOLE PAPER PUNCH

MU27 PRICE £75.

Also avnllnhle 5 hole p\mch BRPE2 as above. Thls mode| has
heads. with spooler. Price £35.

HIGH SPEED 5/ HOLE OPTICAL READER
20 characters per second. £19.10.

CARD READERS

80 column 1500/80 model, punch £325
80 column 1400/80 model verifier.

Excellent condition.

HOLLERITH 80 COLUMN CARD PUNCH
TYPE HO29 & YERIFIER HI29 £225.

DECODER 4 DIGIT READOUT
Can be used in constructing frequency counter or Digital

P. & P. o/-.

9 HOLE OPTICAL

READER PRICE’ £35

CANCELLED EXPORT

ORDER
90 Column card sorter and punch
type 425/0 price on application.

SPOOLERS |7 and §
Both hand and motor drives avaitable
at £3.0.0 and £5.0.0 respectively.

BRAND NEW TAPE
SPOOLER

Buitable for 1 In., } in. and } in. tapes.
Pully self-contained £89.10.0.

5 TAPE PUNCH

hine control

Voltmeter. Consists of 4 t istorised cards each
10 NOR gates. Circuits supplied with Decoder. £25.
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LOW COST ELECTRONIC AND SCIENTIFIC EQUIPMENT AND COMPONENTS

BRAND NEW LABORATORY TEST EQUIPMENT — AT LESS THAN HALF PRICE!

HIGH VALUE RESISTANCE
BOX TYPE R.7003

SET OF MEASURING
INSTRUMENTS

PORTABLE WHEATSTONE
BRIDGE

PORTABLE MULTIRANGE
METER

Bpecification. Type: Moving
Coll Galvanometer. Ranges:
2. 0.3 to 50 ohme. 3. b.to 500

1. 0.00 to 5 ohma.

8peclfication Type: Moving Coll D.C. Ranges: ohms, 4. 50 to 5,000 ohms. 8. 500 to 50,000 ohma.
Bpecification. Range: 0.01-111 Meg. In 0.01 0-75mV, 0-3V, 3-15-150V, 3-150- 450\’ 0.8-0." 75.‘ Bcales: Switched. 8lidewire: 0.5 to 50. Galvano- 8pecification
Megohm divislons. Accuracy: 0.06%. Maximum | 1.5-7.5A.15-30A. Scale Length:82mm. Accuracy meter Beale: 10-0-10. Case: Mouded plastic. | oo o Speclfation,
power rating: 0, Iw per step. Case: Hammer 1.0%,. Shunta: 1. 0.3-0.75 smps. 2. lb-’lbnmpu Internal Bource: 4V. Dry battery. Dimensions: o-lﬂi‘m:'A D.C. 12 & {‘Zl 'nm;'u'D c 06'-3 &

finished stove enam
List price £60. Our price £22/10/-.

200 x 110 x 85mm., Welght: 0.9 kg.
List price £25, Our price £0/19/8.

3. 15-30 amps. Complete with carrying case.

List price £30. Our price £8.19.6. 6-30 mA, A.C. 24-120 mA, A.C. 0.24-12A, AC.

3-12-30-300-600-1,200 & 6,000 V, D.C. 0.6-3,
2.4-12, 6-30, 60-300, 120-800, 240-1,200 &

1,200- 6,000 V. A.C, 3-333 ohms, 30 Kohms,
MUTUAL INDUCTANCE 0.03-3 megohms D.C. Resistance —12 to +78
BOX TYPE R.700S MUTUAL INDUCT- Declbels. Frequency: 50 cps. Input Resistance
N STOP PRESS ANCE COIL TYPE D.C.: 20,000 ohind/volt. Input Resistance A.C.:
8pecification. Range: 0-11. 1030-1112& in 0.002 mH 6 Pen Event Recorder, 6 in. Chart R.7006 2,000 chms/volt. Dlmemk;l:’ 25& 216x170
v g - . Available in wi t mm. Weight: 8 kg. Supp! with 2 voltage
divisions. Accuracy: (0.3 x % where M 3331'. v _{‘o“;:;d"‘“‘;ﬁ i‘a‘g’ 8pecification. Value Q001 H. J dividers, H.V. leads, spare rectifiers, 1.5 & 22.5
value of mutus! inductance In mH set on the box. Case to sult extra, RSsa 2 y: % V. battery
P‘requ:n’c(yl rnngle“: l?l- 2.5“ K/fl for all secu]e‘n ;‘nqluency 5 l(c{s. }OA K;IAl List price ;25 Our price £12.19.8. P. & P. 15/-.
excepf -0 cs. aximum current: 0.5 o aximmum curren
for decades 1A for variometer (both primary and 2;;;“’;;112,,,5;,"*‘,;"“,’,2“,;‘;3°“M"’ ';8’ Reelstanceof colla: 4 ohm, 1 ohra, ILLUSTRATED
secondary dingings), (A-e Pollahed teak. List price : 2 4 Case: Moulded plastic. * LEAFLETS *
£65. Our price £26.10. List price 8 gns. Our price 50/-. AVAILABLE

MOTORS OSCILLOSCOPES PRECISION
POTENTIOMETERS
HYSTERESIS REVERSIBLE MOTOR
Incorporating two coils. Each coll when energleed
will produce opposite rotation of output shaft. TEN TURN 3600° ROTATION
240V 50 Hr. } r.p.m., t r.p.m., 1/6 r.p.m., 120V BRAND NEW
50 Hz, 1/10 r.p.m., 6 r.p.m. 30/~ each. P. & P, 3/-. s
2 inedrity
Res, Ohmse Per cent Manufaeturer Model Price
HIGH TORQUE INDUCTION #%“00[100 R v gw:man | 180/-
MOTOR. 300Z/inch. Available In the following g e O h e et TR S /AN 80/-
gpeeds only 240V 0 Ha § r-pam., | rpm, 2 rp.m. P C i s e e s 2 :
120 V 50 Hz 20 r.p.m. 30/~ each. P. & P. 3/ sooill 18k LI 3o
Coasor 1036, £25. 500. ...Foxes PX4 40/-
Coussor 1038 MK, I11. £35. 500 .Colvern 2610 50/-
Cossor 1049 Mk, IT1. 2K Beckman .8A1101 80/-
Solarton AD £13.2 L.F. 2K -«..Beckman ..... 7216. . 80/
4 8ervoa & CD 5238.2 2K ... Reliance GPMI1S .. 40/
LOW TORQUE Long Persistent Tube. Bolartron CD  7118.2 10K ..Beckmaun A 80/-
HYSTERESIS £49.10. Double Beam DC.7 fl 10K .. .Beckman X .. A 70/~
™ 3 Furzehil] 0.100. £95. Mtg. £85. 15K ..Fozes 50/-
MOTOR MA2 Alrmee 249. Mullard L 10/3 Double [l 18K ... Beckman 80/-
Bolartron AD 357 Pulse & Beam. £99.10. 20K .0.5 ...Beckman 80/-
Ideal for Instrument Radar Field. £55. Alrmee 723. £44.10. 30K .Colvern 30/-
:II\‘::: d:::lzil Elxl: 'ﬁ:‘:x o3 ;Eeglmany gor- uTO c
. 30K 0.1 . Becki . -4 A MATI RYSTA
mherd smbient nolec REPEAT CYCLE TIMERS 30K (08111 Beckman 80| THICKNESS SGRTING
vels are < These timers repeat a act cycle of switching opera- 30K 0.25 Beckman 85/-F MACHINE
starting torque enable relative high inertia loads to Fully automatic dice
be driven up to 60Ziin, Avaflsble In the following Hone T 8 cam and micro ewiteb. for as lonk as the [ SO i Belnce s geuking sod sorting eystem, eliminates wl
T edne: $OY 20 x 10 o ¢ F0 | oy BB 21 o3 min., 3 min, 50K : ~.Golvern il B e R e
T-peine, - . 50K X .. P - )
s rpm, 1D T 10 rpam., 110 vpem i ‘@““;g,_.“ mi "C‘”“‘;{f';; S e g el 0 T A Sowductara 1t 1a aftared in good conditien
e ”mi;ﬂl;m' ll7b ripam., 1220 § min., 2 min, 3 min,, 80K .. 0.1 Beckman A 70/ lulugl?lor the ';"oln:nzn; e:m:‘:nlu:l': lm:
e bt 13 205 50 Be 18 |4 min.. 'S sin, cycics @ 581 100K /200K Ford A 100/- } silicon dicen. The unit ean sort up 40 2,400
Jal l/g:'mp:m' ]A X T 17200 500 ¢ Cam RD 2410 4 min., and }%lé 2!' g:m . : 70/- I pleces un bour. Our price £750. Purther
1/80 r.pm., 1/60 r. 1/240 r.pm.. 5nnnn cyclel [] 75/-26“113?3 el A o 2(5)]:. information available on request. Com
1/300 r.p.m., 1/720 r.p. . & P, 3f-. 3 ooin.., § mln ry m'ln cycle; 100K GOl = 2610 50/ plete with manual and spares.
' B N o o R 300K 011 Deckman A 2 ) TRANSFER FUNCTION
L min., 2 min.{ 4 min., 4 min., . «.Beckman ..... A .. ..... -
HYSTERESIS CLUTCH MOTOR 5 min. cycles @ 115/~ ANALYSER OSI103/VP 253
with Integral clutch allowing the motor to drop § Al + p. & p. 5/-. TH REE TURN 750( ROTATlON uency range 0.1 cfs to Kc/s covering
out of engngement with the gear train, thereby 100/100 .0.5 kman . A <.« 80/- | electro-mechanical applieations and servo.
facilitating casy resetting when used in timers or 300. .. 8 Beckman 5 45/- § mechanisma. Resolves network responee
in conjunction with a hght spring. 6 oz. torque at § UNISELECTOR 10K ...0.5 Beckman 45/- § wignals simultaneously into in-phase or
1 r.p.m, 240 v., 50 c/a. L=left. R ~right. 15 r.p.m. | 8 and 4 Banks, 25 contact per bank, 2 sots of wipers 20K/20K . ...0.1 Beckman 80/- | quadrature components. Permits direct
L 8rpm BR&L 6rpm. L. 4dr.pm., §, §, § r.p.m. |2 In. radius. with surge 25/« 10K/10K 0.1, .. .Beckman 60/- | polar diagram plotting of & servo system
L. 1/8 r.p.m,, 1/6 r.pm., R & L, lllo r.p.m., 1/12, § and 45/~ reapectively. 50K ... 0.5, Backman , 35/- § trequency response using cartesian co-
1/15 r.p.m. L. Also 120 v. 50 cf s 2, 1/6, 1/12, b/12, ordinates. High sensitivity 50 mVjfad.
4/11, 110 r.p.m, 5/-. P. & P. 3/-. FIFTEEN TURN 5400° ROTATION High accuracy measurement of true R.M.8.
25K /25K i .Beckman B .. _10 watte £6.108 volts. List price £1,600. Our price £585.
MINIAT URE 46/K/46K . .Beckman B ...10 watts £68.10s
HIGH PRECISION MAINS MOTOR { DIGITAL
230V 50 Hz 1/8 h.p. continuously rated. 3000 r.p.m. § DISPLAY TWENTY TURN 7200° ROTATION OSCILLATORS
Made by Croydon Englneering Mt;dlel K‘OA ﬂo‘J’F‘B ‘llbgo.hml geneg gzn:mll: g%::w ,,,,, gg]
Bultable for capstan motor. 8lze n. jong, n. €. .... ene! ntro -
Tl Ty s e bR B[ sur s on sewy
0.0 each. £1. 5 0 postage and packing.
e Cis B 156 TURN 56, 150° ROTATION gy e
jects the corres- 460 ohma. ... Kelvin Hughes..... KTP0701... £8.10e. entire awtio mnge, Providing constant ofp
HI-SPEED QUICK RESET ELECTRO pouding digit on voltage and logarithmic frequency scale.
MAGNETIC COUNTERS the condensing FIVE TURN 1800° ROTATION for and
! through a lvern .., .CLR 25605 ... 40/- | recording of frequency response curves of
.’;“;h button "é"' ] ::,;mf Klen" Colvern .CLR 2605 .. 40/ | four terminal network, sudio amplifier,
“‘f!:' 2‘3 > D'u' 3? on to the viewing screen at the front of the unit. tape recorders, studio and concert halls,
4. Bive 5.875 x | in. width. 34 ] In. high. Weight il SINE COSINE ete, Prequcncy Range 20 Hz to 20 KHs +
Py oyl Gl 3§ oz. Character size § in. high, 0.9 with 8 right | Kelvin & Hughes S8CPS. u ox £17.100f§1% £ 1 Hz Frequency Response +
ing, List £8. Our hand decimal point and degree. Available to special Colvern 8601 . £17.10.0§ 0.6 dB -t 1 W output into matching
n;é 59‘[8 . U order, words and other characters or colour, at cost of CLR 9602—Cam Corrected ‘IJK £17.10.0 | impedance. £99.10.0.
— : artwork or plstes. List price 6 gus. Our price 49/6. ] BCP4 3K £17.10.0
sort - 171001 1y o WE 444 AUTOMATIC L F
ALL ORDERS ACCEPTED SUBJECT TO OUR TRADING CONDITIONS A I PRECISION BECKMAN 40 TURN ATt 52 10, Frome: b
COPY OF WHICH MAY BE INSPECTED AT OUR PREMISES DURING Wirewound Precision Potentiometer. S8E 1074 20 watta | 5 KHz 2% 405 Hx. 18 Bweep Rates
TRADING HOURS OR WILL BE SENT ON APPLICATION THROUGH at 40°C. 3§ * Diameter. Bervo Mounting. 200 K. Brand § of 10 octavesmin. Frequency Response
THE POST. New £12.10s.  List Price £30. 0.5 dB. £89.10.0. Carriage extra.

ELECTRONIC BROKERS LTD., 49-53 PANCRAS ROAD, LONDON, N.W.1. Tel: 01-837 7781/2 Cables: SELELECTRO
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-l COPPER LAMINATE PRINTED CIRCUIT BOARD
(81 x5% x ¢ in.), 2/6 sheet, 5 for 10/-.
HIGH SPEED MAGNETIC £

1 COUNTERS (4x1x1 in) 4 digit 200l e IR ICHES

c 6/12v. 24/48v. (state which), 6/6
FLETARSE MR it BULK COMPONENT OFFERS
CLEANERS Y

100 C itors (latest types) S0pF to SuF,
R .
(Burndept B.E352) 60 watt model. Supplied Brand J PYE OHMMETER TYPE 10B. 500v. test. .3 meg. ohm— 250 Reslsjoisiyjand, Mvatn

New complete with stainless steel tank 93 x 63 x 4% in.
£60. Carr. 20/-.

2. FAST NEUTRON MONITORS (Buindept 1407C)
for measuring neutions in the energy range 0.15-15
meV. £100.

Radlation Monlitors {Burndept BN 110 MK. V)
0-5/50/500/5k. ¢.p.s. Brand new. £100. Alpha and
Beta Gamma probes available at extra cost.

. PORTABLE RADIATION MONITORS (Buin-
dept BN 132) 0-5/50/500/6k ¢.p.s. With built-in
Gamma probe. Brand new. £50 complete with
carnrying harness.

S.A.E. for literature. 10% discount for
Educatlonal Authoritles

SPEAKER SYSTEM (20x10x10 in.). Made to spec.
from 1 in. board. Finished in black leathercloth. 13x 8 in.
speaket with twin tweeters complete with cross-over
650c/s-20k/c. £7.10. P.P.10/-.

SPEAKER CABINET KIT. Above mentioned cabinet only.
1n kit form which you may assemble and cover to your own

20 k. meg. ohm. 200,/250v. A.C. Brand new instrument £30.
P.P 30/-

POT CORES TYPE LA 3. 10/- ea.

71 WAY PLUG & SOCKET (Painton Series 153) Gold

plated contacts with hood & retaining clips. 30/- pair.

S0 WAY PLUG & SOCKET (U C L. miniature). Gold plated

contacts 20/- pair. 34 way version 15/~ pair.

VALVE MILLIVOLTMETER (Marconi TF899)

complete with R.F. probe €£8/10/- pp. 10/-.

LOGIC BOARDS with 31 ACY40s—38 diodes etc  20/- ea

P.P. 2/6.

CO-AX RELAYS (magnell

20/- ea.

ELECTRONIC ORGAN BUILDERS. We now have in stock
P.C. boards built to computer standards. Each board is a
complete 4 octave divider {4} x 3in.). All connection data
supplied. 30/- each. Set of 13 {gives 5 octaves to keyboard)
£16.

DIODE LOGIC BOARDS contains 10 diode gating circuits
which convert any one of 10 inputs into an equivalent
binary code, 10/- each.

0-2v.

devices) 1 ch

ge-over 12 v.w.

250 Resistors ¢ and 1 watt.
150 Hi-Stab Resistors, . ¥ and 1 watt.
25 Vitreous W/W Resistors, 5%.

12 Precision Resistors 1% (several standards
included).
12 Precision Capacitors 1 and 2% (several standaids
included).

12 Efectrolytics {miniature and standard sizes).
ANY ITEM 12/6. ANY 5 ITEMS 50/-.

TELEPHONE DIALS (New) 20/- ea.

RELAYS (G.P.O. "3000). All types. Brand
new from 7/6 each. 10 up quotations only

EXTENSION TELEPNONE (Type 706)
Black or 2 tone Grey. 65/-. P.P. 5/-,
UNISELECTORS (Brand new) 25-way

75 ohm. 8 bank i wipe 65/-. 10 bank
% wipe 75/-.

REED RELAYS 4 make 9/12v. (1,000 ohm.) 12/6 ea.
2 make 7/6 ea. 1 make 5/- ea. Reed Switches (13 in.) 2/-

choice. a40/-. P.P. 5/-.

SPEAKER BARGAINS. EM.I. 13x8 in. with ,double
Tweeters 15 ohm, 65/-, P.P. 5/-. As above less tweeters
3 or 15 ohm, 45/- ea., P.P. 5/-

EXTRACTOR/BLOWER
FANS (Papst)
100 cfm. 4% x4} x2 in.

2800 r.p.m. Wonderful buy at
50/- ea. 240v. A.C.

CYLINDRICAL FANS (Solartron). Overall size 16 x 53 x
33 in, air outlet 12 x 1% in 240v A.C. 50/- each.
P.P. 7/6 (New).

LEVEL METERS (1% x % in.). 200 micro-amp. Made in
Germany. 15/- each.

PHOTOMULTIPLIERS 6262 and 6262b. €15 es.

RELAYS H.D. 2 pole 3 way 10 amp. contacts. 12v.w. 7/6 ea.

LIGHTWEIGHT RELAYS (with dust-proof covers)

4 c/o contacts. 24v. 500 ohm 7/6 ea.

TRANSFORMERS

T. TRANSFORMER 2100-0-2100v. 40m/a.
P.10/-

.T. TRANSFORMER (Parmeko
0 m.a. £12/10/0. P.P. 50/-
TRANSFORMER 60v. 8 amp. £5. P.P. 15/-.

L.T. TRANSFORMER 20v. 1.5 amp. 15/-. P.P. 2/6.

L.T. TRANSFORMERS Prm. 200/250v. Sec. 0-1/0-
3/0-9/0-27v. 30 amp. £2.10. 15 amp. £5. P.P. 15/-.

L.T. TRANSFORMER Pirm. 200/250v. Sec. 0/25/35v
30 amp. £7.10. P.P. 20/-.

STEP-DOWN TRANSFORMERS Prim. 200/250v. Sec.
115v. 1.25 amps, 25/- ea. P.P. 5/-.

L.T. TRANSFORMERS Prim. 240v. Sec. 8/12/20/25v.
3.5 amp models 20/-; 5 amp model 25/-. P.P. 5/6.

L.T. TRANSFORMERS Prim. 240v. Sec 14v. 1 amp 10/.
ea. P.P. 2/6.

ELECTRIC SLOTMETERS (1/-) 25 amp. L.R. 240v. A.C.
85/- es. P.P. 5/-.

QUARTERLY ELECTRIC CHECK METERS, 40 amp
240v. A.C, 20/- ea P.P. 5/-.

75/-

E.H.
P.

E.H ’Neptune’) 3,000v
2

L.T.

ea. E£1 per doz

SUB-MINIATURE REED RELAYS (1in.x }in.). Weight
+ oz. Type 1. 960 ohm, 3/9v. 1 make. 12/6 ea. Type 2.
1800 ohm, 3/12v. 1 make. 15/- ea.

PRECISION CAPACITANCE JIGS. Beautifully made
wlth Moore & Wright Micrometer Gauge. Type 1. 18.5pf-
1220p1. £10 ea. Type 2. 9.5pf-11.5pf. £6 ea.

STC CRYSTAL LOCKED OSCILLATOR (Synthesiser).
1K/c-20M/c. Output 0 dbm. 80 db att. in 1 db steps.

Precision crystal oven. Locks oscillator at each 100K/c.
Separate locked oscillator from 0-100K/c. £150 in excellent
condition.

PATTRICK & KINNIE

81 PARK LANE - ROMFORD - ESSEX
ROMFORD 44473

1
QUALITY-TESTED PAKS
(V) ualled Yalue and Qualit
KING OF THE PAKS oed 3 Y | 6 Matched Trans. OCA4/45/81/81D .. 10/-
SUPER PAKS Mev Bupa untesteo 2 e b B B
SEMICONDUCTORS 5 Silicon Rects. 3 A 100-400 P1V 0/-
(DEPT. WW) 2 10 A Billcon Rects. 100 PV . 0/-
2 OCl 140 Trans. NPN Switch 0/~
" st " TESTED SCR’S OTHER MONOLITHIC INTEGRATED CIRCUITS 112A8CRI100PIV ...... 0l
Batisfaction GUARANTEED In Every Pak, or money back. FIVATAL T A 50 DEVICES BI-PAK MONOLITHIC 3 8il. Trans. 28303 PNP 0/~
Pak N 28 78 :‘}0/- Bl;‘l%‘. Zehm voltage switch, DIGITAL CIRCUITS 4 Zener Diodes 250mW 3-12V Of=
p each. (10 lead TO-5 3 200 Mc/s 8U, Trans. NPN B8Y26/27 0/~
ul 120 Glass Bub-min. Generul Purpose Germanium Diodes. . 10/~ | 50 398 13'3 106 32’: This device is & monolithic Bp;m}' '3.1,.;,.,'.’ 3 Zener Diodes LW 35V 53 Tol.. 7 o;-
U2 60 Mixed Germapium Transistors AF/RF.. 10/- 200 12/6 15/~ 20’: 55;_ 1.C. that acts a combined 4 High Current Trans. OC42 Eqvt. .... 10/~
U3 75 Germanium Goid Bonded Diodes sim. OA3, OA47.... 10/-| 300 15/ 20/- 25/~ — threshold  detector and 2 Power Transistors 1 0C26 1 0C38 .. 10/-
/O o o B —=———30/ | 100 178 85/~ 35/- 80/- trigger circuit for control- & Silicon Rects. 400 PIV 250mA ...... 10/-
£ ing a tri £
U¢ 30 Germanium Transistors like OC81, AC128 10/- o i i ling a triac. It is designed 4 OC75 Transistors  ........... 0/~
U5___60 200mA Sub-min. 8U_ Diodes. : 1o/- | 500 30/- 401 30/ 95/~  to pulne, the gute of a 1 Power Trans. 0C20 100V o/-
U6~ 40 Bilicon Planar Transistors NPN sim. BEVOoA. 2N706.. 10/~ | oo 40/ 50/- ::‘nﬂﬂ:ﬁ;pﬁ %ﬁmﬁ‘:‘"‘a:‘; 1A, Lng lg &‘W: 8;:1 '?lmurg:tﬁ';:'nwsn 8,-
- — —_ 3 NOR . 'w Noise Trans -
U7_16 Bllicon Rectifiers Top-Hat 750mA up to 1,000V 10~ | SIL. RECTS TESTED | r0 <00 o e radio T =1 12 LossNofg Trac i NP RIBN yons o
US___50 8U1._Planar Diodes 250mA OA/200/202. .10/ Pl\ 750mA 3A 10A  30A | frequency Interference | ppiuoa, J-K- Blnury ele-| 8 OA81 Diodes............... 0/-
U920 Mixed Volts 1 watt Zener Diodes. 10-] oo b BB 4B 06 | when used with resistive | ment.'11/8 4 9073 Transintorn . -10/-
i b s TO-5 sim. 2N1132... 10/~ . o | loads. BPSI2A, D) 5. lnput oR| ¢ ransistors ........ 10/-
UlT___30 PNP Bllicon Planar 'rnnmum TO-5 sim. 2N1132... 10/-] 200 1/9 4/- 4/9 20/~ D13D1 Silicon Unilateral gate, 9/8 each 4 Bil. Recta. $00 PIV 500mA 0/
U217 Biicon Rectifiers EFOX Y BY126/127. 10/ 300 2/3 4/6 6/6 22/- | * gwitch 10/- each. BI-PAK MONOLITHIC | § GET884 Trans. Eqvt. OC44 ... 0/~
013 30 “PNP-NPN Bil. Transistors { 0C200 & 28104 10/~ ;33 §;8 g‘I’G gle %8" A Bilicon Planar, mono- AMPLIFIERS 5 GETS83 Trans. Eqvt. OC45 ... 0/~
Ul4__160 Mixed Silicon and Germanium Diodes 10~} 600 3/5; g/.g 959 37;: lithie i{;:"“."""d circult (TO-5 8 lead) 2 2N708 8k. 1;:“"“:‘)0 Mc/n. NP¥ .- 107+
U5 30 NPN Silicon Planar Transistors TO-5 sim. ON697. .. 10/-| 800 3/8 7/6 11/ 40/- | having thyrstor electrical . rrrvgialiamp LB oy ey e e
1610 5 Amp Silioon Bectifiers Biud Type up 1o 1000 PIV_ _10/- | 1000 bie /3 12i8 50/ | anode gate and a built-in | p70c, S e hual amp- | 6 INO14 8il. Diodes 75 PIV 78mA. ... 1
Ul7__30G PNP AF Transistors TO-5 like ACY 1 1723 22, 10/- 1200 6/6 11/6 16/ — | “Zener” diode between lifier  (with Zener out-| 8 OA95 Germ. Diodes 8ub-min. IN69.. 10/~
Ti8 8 6-Amp Sllicon Rectifiers BYZIS Type up to 600 PIV_.__10/- | FULL RANGE OF ZENER | &ute and cathode. Full put), 12/6 each. SINENC GermEgTraui N T T3P E,
—_— DIODES data and application cir- | gp . Operations] amp- ACL30 ...i.oiivininniniinns 0f-
Ul9 30 8ilicon NPN Transistors like RCI108 10/: VOLTAGE RANGE £2-16V. | cuits available on request. "ﬂ" "(wlth dlrvct out- | 2 OC22 Power Trans. Germ. . 0/
U20" 12 1.3-amp 8ilicon Rectifiers Top-Hat up to 1,600 PIV.. 10/- | 400mV (DO-7 Case) 2/ ea. W put), 12/8 e 2 0C26 Power Trans. Germ, - 0~
U21__30 AF. Genmanium alloy Transistors 26300 Series & OC71_10)= | 1:5W (Top-Hat) .. 3/@ea. LINEAR INTEGEATED | BP301, Wide Imnd ampli- : :g{.‘g,’mﬂa l"“NP 5.‘,‘,"1‘3;‘1'»‘,":«“ g{:
U22__10 1-amp Giass Min. Silloon Rectifiers High Volis. 5! s A G CIRCUITS 3 21307 PNP Switching Trans. .- ... 10/
U250 Madt's like MAT Serice PNF Translstors 10/~ | marked, State ~ voitage | “Store onepr® 0" 7 CG62H Germ. Diodes Eqvt. OA71.. 10/
U24__ 20 Germanlum 1-amp Rectifiers GIM up to 300 PIV... 10/ | rea s 1e :Pllr?ed'l'(y)w T&u T . 8;-
U25__ 25 300Mc/s NPN Bllicon Transistors 2N708, BEY2 10| BRAND _NEW TEXAs | | o 10FREE ampliier (T0-5 8 lead. |5 ACIZ0 Germn. PNP Trans. ... ol
T26__30 Fast 8wilching Bilicon Diodes like IN914 Micro-min..__10/- | OERM. TRANSISTORS One 10)- Faarotiyour S e qrourrentstiPh | ¢ Gilieon Rects. 100 P1V 750mA . 0/~
U28  Experimenters’ Assortment of Integrated Circuits, untested f,"‘::% sad OnnnnuedVT orders valued £4 or }AXBCHILD (U.S.A) 3 AF117_ Traos. ... .10/
Gates. Fllp-Fiops, Registers, etc., 8 Assorted Pieces.... 20/ | 215 N0 5000, EQY over. RTUL MICROLOGIC | 7 OC8I Type Traus. e
U510 1 amp BCR's TO-5 can up to 600 PIV CBSI/25-600. . 20/-| T2 8 20374 0G5 TERTROTE To oo | INTEGRATED  CIRCUITS | 3 T e e Ao
U30__ 13 Plastic Silicon Planar trans. NPN 2N2024-2N2926. ... 10/- | T3 8 2G3744A OCSID | 4 cfurthér incrensed Postal 7 OC71 Type Trans. " 0/~
USL_20 BUl. Planar NPN trans. low nolse Amp 2N3707_ .10/~ | 74 & 203814 ocer Charges to our Customers , Buffer, 10/@ each. | 2 28701 8il. Trana. Texas .. /-
U3Z_25 Zener diodes 400mW DO7 case mixed Volta, 318 . 101 | 10 5 s0miia  ocas L OOy Ly ual two-input | 3 18 Vort Zenera SO0 - aisR o
U33 15 Plastic case 1 amp Silicon rectifiers 1N 4000 serie: T7 8 2G345A OC45 whiih les :er:ond!w no::. :'e uﬂ:‘z‘; }oll(eﬂlp-nhop 14/-] 3 BCl08 8il. NPN ‘High Gain Trans... 10/~
U34_ 30 Bil_PNF alloy trans. TO-5 BCY26, 28302/4. Tal 820018 o OCI8 have re-organized and each. ‘ 12N910 NPN 8il. Trans. VCB100 10/-
U35__ 55 8. Planar trans. PNP TO-18 2N2606. ... Tho 5 2a%9A 2UNR | streamiimed our Deapateh | Complete duta-und circuita | 2 1000 PIV 81l Rect. 1.5 A R53310 AF 10/-
U36 25 Bil. Planar NPN -5 B, Order Department and we | tor tne Falrchild 1.C's | 3 BSY95A 8il. Trans. NPN 200 Mc/s... 10/-
nar trans. TO-5 BFY30/51/52. . ) a /-
— All 10/- each now request you to send all | ivailable in booklet form | 3 0C200 Bll. Trans. .. .10
U37__30 81l alloy trans. 80-2 PNP, OC200 28322 .. ... 10/ | 5300 Nen BIL DAL | your orders togetner with | prices 2 8ll. Power Rects. BYZIS .. 5/~
U38 __ 20 Fast Switching Bil. trans. NPN, 400Mc/s 2N3011 107- | Thars. conE Dim | sour remittance, direct to %mgn 1.C. 1 Sl:( Power Trans. NPN lwmc‘- o
U3s~ 30 RF Germ. PNP trans, 2N1303/5 TO-5. 10/- | TEXAS. Our price 5/~ e, | 2u7 Warehouse snd AMPLIFIERS PR ey e il 2
U4 10 Dual 5 0.5 R = — espatc epartmen TAA243, Operational amp- ony
ual trans. 6 lead TO-5 2N2060. 10/~ | 120 VCB NIXIE DRIVER | postal address: BI-PAK litier, 70/~ onch, 1 2N1132 PNP Epitaxial Planar 5/-
U4l_30 RF Germ. trans. TO-1 OC45 NKT72. 10/~ | TRANSISTOR. 8im. B8X21 SEMICONDUCTORS, Des- | pass 265, Lipear AF ampli- | 3 2N697 Epitaxial Planar Trans. 81l... 15/~
Ua2 10 VHF Germ. PNP trans. TO-1 NKT667 AF117 joi- | & C407. 2N189s FULLY | patch Dept., P.0. Box 86, fier, 18/8 each. 4 Germ. Power Trans. Eqn. 0€i6 15/-
) TESTED AND CODED | WARE, HERTS. Postage | TAAc93. General purpose | 1 Unijunction Trans. 2N26 5/=
ND120. 1.24 3/8 each. | and packing still 1/- per smplitler, 21/- each. 2 8il. Trans. 200 Mefs. eowb ZT83] 5/=
To-8 N.P.N. 25 vp 3/- es. | order. Minimum order 10/-. 1 Tunnel Diode AEY1l 1050 Mec/s. 15/-
g:dc; N:u.’;:en;lol:ed n&ove are given an s gullde to the type of device in 2 9N2712 8il. Epoxy Planar KFE?% 5/~
e Pak. The devices themselves are normally unmarked. 8 BY 100 Type 8il. Rects,
BI-PAK CUMANTE SNISHCTNG: MONEY BACK BEHidR -
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SUPER-BARGAIN STOCKTAKING SALE!!

Use form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY.
If any sale item is ‘sold-out’ when order received we shall substitute items of equal value.

ELECTROLYTIC CAPACITORS

Stock Capacity Voltage | Price | | Stock Capacity Voltage Price No.
No. ! d, Requu‘ed £ s d No. s. d. Required £ s. d.
1 1 uf 6 4 39 100 uf 275 2 6
2 4 uf 25 4 | 40 30 uf 10 3
3 4 uf 4 4 41 2000/2000 25 7 6
4 6 uf 6 4 42 16 uf SOREV | 2 0
5 3 uf 25 4 43 16/16 275 20
6 64 uf 9 4 44 16 275 10
7 20 uf 6 | 4 45 350 12 9
8 20 uf 50 6 | 46 20/4 275 10
9 30 uf 15 | 8 47 250 50 2 0
10 8 uf 12 4 | 48 500 25 1 8
11 8 uf 6 4 49 400 15 1 0
12 1 uf 350 6 50 400 2.5 3
13 8/8/8 350 10 | 51 64 275 1 9
14 50 uf 6 4 52 32/32 350 2 8
15 100/200 275 6 0 { 53 8/8/8 275 1 9
16 150 9 54 500 6 [
17 64 2.5 3 55 64 275 1 3
18 100/200/200/50 l 275 7 86 56 25 6 3
19 50/80 300 3 0 57 100 9 [}
20 150/200 275 6 0 58 400 50 20
21 24 275 1 0 | 59 400 30 1 6
22 10 25 [ 3 60 500 4 3
23 125 2.5 3 61 150 30 1 6
24 2 150 | 3 62 64/32/8 275 2 6
25 16/32 350 2 6 | 63 200 275 2 6
26 32 275 | 1 6 64 40 6.4 3
27 350 12 6 | 65 50 25 ]
28 75/75/15/75 150 8 66 250 50 1 9
29 1 20 3 67 30 6 3
30 12,5 40 9 68 100/100/50 275 5 0
31 640 2.5 3 69 50/50/50 350 4 0
32 3,000 35 7 6 70 40/40/20 275 2 0
33 3,000 15 | 3 0 | | 71 400 6.4 3
34 3,000 30 70 72 320 10 3
35 50 70 2 0 I 73 32/32 275
36 2,500 9 20 + 25 25 2 6
37 32 50 | 9 | ! !
38 750 12 |1 91 | | I
Total:
RESISTORS. 5% EXCELLENT QUALITY. 7/6d. per 100 of any one value. 2/- per dozen of any one value.
Tick the values required.
3 ohms 560 ohms 3.3 k ohm 10 k ohm 39 k ohm 91 k ohm 1.2 meg ohm 8.2 meg ohm
22 ohms 750 ohms 3.6 k ohm 16 k ochm 43 k ohm 130 k ohm 1.5 meg ohm 9.1 meg ohm
36 ohms 1 k ohm 4.3 k ohm 18 k ohm 47 k ohm 360 k ohm 1.8 meg ohm 10 meg ohm
47 ohms 1.5 k ohm 4.7 k ohm 22 k ohm 51 k ohm 430 k ohm 3.6 meg ohm
91 ohms 1.8 k ohm 5.6 k ohm 24 k ohm 62 k ohm 470 k ohm 5.1 meg ohm
220 ohms 22k ohm 6.8 k ohm 27 k ohm 75 k ohm 560 k ohm 6.2 meg ohm
470 ohms .24k ol 7.5 k ohm 30 k ohm 82 k ohm 620 k ohm 7.5 meg ohm
or our selection (mixed) 6 6d per 100.
Total:

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS

3/- per dozen of any one value.
Available in following values. Tick those required

10/- per 100 of any one value.

2 pf 5 pf 12 pf 25 pf 50 pf 80 pf 135 pf 180 pf 250 pf 680 pf 1,000 pf 2,500 pf
3.9pr 6 pf 15 pf 27 pf 58 pf 82 pf 140 pf 190 pf 330 pf 800 pf 1,100 pf 2,700 pf
4p 8 pf 18 pf 30 pf 62 pf 100 pf 158 pf 200 pf 420 pf 820 pf 1,500 pf 3,000 pf
4.7 pf 10 pf 22 pf 39 pf 72 pf 125 pf 170 pf 240 pf 600 p 900 pf 2,200 pf 6,200 pf
Total:
LA RO VSRR (O - GANGED STEREO POTS. 250K 2/6d each.
1,000 pf 3d. each 400V .
1,500 pf 34, sach SKELETON PRESETS. Mixed. 8/- dozen.
é g% gg gg- escl}: | VOLUME CONTROLS. } meg. 1 meg. with D.P. switch. 2/- each.
. €ac!
l 5 uf 6d. each 160V | TELEVISION REMOTE CONTROLS. Phili s. Contain 11’ 7-way cable,
’E’g uxx: gg cac: 160& 1 double pot., 5 resistors, two condensers, 10/- each. (Cost £3/3/- ¥
u. . eac| 160 |
1 uf 1/- each 125V THIN CONNECTING WIRE. 10 yds 1/-, 100 yds 7/6d., 1,000 yds. 50/-.
Total: CO-AXIAL CABLE. Black. 6d. yard, £1 50 yds.
25% discount lots of 100 per type.
509 dlscount lots of 1,000 per 1ype. CRYSTAL MIKES. 10/- each.

TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER! | 11}

RECORD PLAYER CARTRIDGES

%1?, ] gl\-]ldlo lljlnll'-'e“ed’ unm“kidd IX‘II}I{N&S‘IIE.‘?R‘I{.E lgglpel’ 1(5)8 ACOS GP67/2 15/- (Mono) GP94/1 30/- (Stereo, ceramic)
icon. es unmarke: : - per ' X ; ot i /6d.
POWER OUTPUT ($imilar 0C35) ALL TESTED " 4/- each £3 dozen ACOS GP91/3 20/- (Compatible) ACOS GP93/1 with diamond needle 32/6d

SILICON PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR
SHORTS. Gain of 20/50 6d. each, 50/100 9d. each, 100/200 1/- each.
Transistors similar to OCP 71 (Lxght sensitive) 2/- each

ACOS GP93/1 25/- (Stereo) ACOS GP94/1 with diamond needle 37/6d.

TRANSISTORISED FLUORESCENT LIGHTS. 12 VOLT

THYRISTORS. 400 volt BTY 79 7/6d. each. SCR 51 (10 amp) £1 each. 8 watt 127 tube, Reflector type 58/8 15 watt 18" tube, Batten type  78/6
RECTIFIERS. Latest type. All marked. 800 volt peak, 1 amp mean current Complete with tube. Postage 3/-
e 1N4006. 2/6 each, 24/- dozen, £7/10/- 100. S.T.C. 3/4 (400 volt)
24 each 24,— dozen, £7/10/- 100. BYZ 13 or 19 (6 amp) 2/6 each, 24/- dozen, TRANSISTORISED SIGNAL INJECTOR KIT .. 10/-
TRANSISTORISED SIGNAL TRACER KIT 10/-
ﬁEE“RD'NEH“M'Z% SW% §1w6w - ok o a,n TRANSISTORISED REV. COUNTER (CAR) 10/-
BRITI B UALI 5° 600" 900’ 9/-,
7" 1,200" 12/-. 3° ‘od:i-ends —may be standard, long or double play—bu! V‘ERO'BOARD
minimum 150°'—2/3d. 2§ % 17 X .15, 13  17* x 33" x .15 14/8
MAINS DROPPER TYPE RESISTORS. Hundreds of types from .7 ohm g;. o §3 X lg ot 3 XXZ}*."XII jg
upwards. 1 watt 1o 50 watts. A large percentage of these are Multi-tapped 57 % 24" % .15 3‘“ 5) % 24° x 1 47
droppers for radm/televlslon Owing to the huge variety these can only be 5. < 31" % 15 o9 >y 6 5 xal-x 56
offered “‘assorted’’. 10/- per dozen. X 24" x 15 " o lll/-

GIANT SELENIUM SOLAR CELLS. Last few to clear at half pricel
Circular, 67 mm. diameter 5/- each. 50 mm. X 37 mm. 3 for 10/-

These prices cannot be repeated. Order now.
Please include suitable amount to cover post and packing.

Spo! Face Cutter 7/6d. Pin Insert Tool 8/6d. Terminal Pins 3/6d. for 36.
Spot Face Cutter and 5 24* X 1" boards 9/9d.

Don’'t forget to add your name and address!
Minimum 2/-,

G.F.MILWARD,DRAYTON BASSETT, near TAMWORTH, STAFFS. Phone: TAMWORTH 2321
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TRANSISTORS Brand nsw and fully gua d. PLEASE NOTE:—A umber of our transist. SILICON RECTIFIERS
now been reduced in price. Many more semi-conductors in stock. ease anquire for types not | PIV 50 100 200 400 600 800 1000 12000
2G301 4j- | 2N3055 15/- | 25501 5/6 | BCI26 11/- | BSX21 7/6 | NKT275 1A 29 3 3B Y6 39 4- 46
2G302 4j- | 2N3133 6/- | 2550 56 | BCI40 11/- | BSX26 10/6 | NKT281 3A 3 = == 46 S =R
2G303 /- | 28503 /6 | BCI47 3/6 | BSX27 10/6 | NKT (. A A R -
2G306 s/- | 3N83 37/6 | BC148 3/6 | BSX28 6/- | NKT402 10A fae Uiy s oio v Bl 1%
2G308 3. | 3N128 18/6 | BC 149 3/6 | BSX60 19/6 | NKT403 (74 lr 16/% 21/- 21j- 26/- 326 43j6
zggof: 7/6 | 3INI40 19/6 | BCIS7 4/- | BSX61 12/6 NK;aoa S AMP only. | AMP Tyres are plastic.
2G37 s/ [ 3N14l 21/6 | BCIS8 36 | BSX76 4/6 | NKT405
2G374 o | INI42 16/6 | IS a/- | BSX77 6/6 | NKT406 DIODES & RECTIFIERS
2G381 5/- | 3INI43 196 | BC160 12/6 | BSX78 6/6 | NKT4S| IN46l  1/6 | AAII9  2/- | BYIO)  4/6 | OA70  1/6
2N404 5/ [ INIS2 24/- | BCI6 36 | BSY(0 5/6 | NKT452 IN9I4 /6 | AAZI3  2/- | BYI22 7/6 | OA73  2/-
2N696 5/. 8Cle88 3/6 | BSYII 5/6 | NKT453 IN9I6  1/6 | AAZIS 2/6 | BYI24  3/- | 5a79 19
2N697 $/6 BC168C 3/9 | BSY24 4/- | NKT603F IN4007  4/6 | AAZI7 2/6 | BYXIO 56 | S50 0
2N698 5/6 | R.C.A.: BC1698 s Y25 4/- | NKT6I13F 15010 3/- | BAIOO  2/- | BYXIO  9/- ol A
2NT706 7/6 | 40250 12/6 | BC169C /9 | BSY26 4/~ | NKT674F 15021 4/- | BAjO2 4/- | BYZII 7/6 AB i
2NTO6A 9/ | 40309 9/6 | BCI70 3/s | BSY27 4/- | NKT677F 15025 3/~ | BAYIS  1/6 | BYZI2 6/6 | OA%0  1/6
2N708 s/6 | 40310 13/- | BCI71 3/6 | BSY28 4/- | NKT713 15113 3/- | BAXI3 2/6 | BYZI3 /- | OA91 1/6
2N709 6/6 | 40311 10/6 | BCI72 376 | BSY29 4j- | NKT717 15120 2/6 | BAXI6 2/6 | FST3/4 4/6 | o o5 e
aN718 9/6 | 40312 13/6 | BCIg2L 4/6 | BSY32 5/~ | NKT734 15121 /6 | BAYIS 36 | FST3/8 6/ | S0,
2NT726 9/6 | 40314 10/6 | BC183L 4/6 [ BSY36 5/- | NKT736 15130 2/6 | BAY3l  1/6 AS /6 2
2N727 5/6 | 40315 10/6 | BC184L 4/6 | BSY37 8- | NKT773 1s131 3/- | BAY38 2/6 | OA9 2/~ | ©A200 25-
;N;‘J 56 :g]m :;I'/. B(C:y'u_ s/- | BSY38 46 ng; 15132 2/6 BYi00 4/6 | Oaq7 2/~ | OA202 -
N744 aj6 | 4031 - 1BCYI0 s/6 | BSY39 4/6 | NKT10339
2N753 7/6 | 40319 u/; BCYI2 5/6 | BSY40 6/6 | NKTI0419 RCA INTEGRATED CIRCUITS
2N9 14 8/- | 40320 10/6 | BCY30 5/6 | BSYSI 8/6 | NKT10439 CAJ00S 30/- | CA302 42/6 | CA3039 32251-
2N916 3/6 | 40323 10/6 | BCY3I 5/6 [ BSYS2 9/- | NKTI0S19 CAol1 20/- | CA3022 34/- | CA304) s
2N9l8 4/6 | 40324 12/6 | BCY32 776 | BSYS) 8/6 | NKT20329 CA3012 18/- | CA3023 32/6 | CAJ042 32/6
2N929 4/s | 40326 10/6 | BCY33 /- | BSYS4 10/6 | NKT20339 CAJ0I3 30/- | CA3026 27/6 | CAJ043 aBl
2N930 4j- | 40329 7/8 | BCY34 4/6 | BSYS6 6/~ | NKT8OI 11 CA3014 30/- | CA3028A 28/- | CAJ044 12/6
2N987 4f6 | 403144 8/- | BCY8 4/6 | BSY78 9/8 | NKTBOII2  19/8 CA3018 15/- | CA0288 35/- | CA3045 n/e
2N 1090 /- | 40347 9/6 | BCY39 7/6 | BSY?9 96 | NKTBOIIZ 122/6 CAJol9 28/- | CA303 33/- | CA1046 25/-
2N1091 /6 | 40348 1476 | BCY40 6/6 | BSY82 10/6 | NKT80211  18/6 CA3020 30/ | CAJ036 20/- | CA305! s/-
NI 3/6 | 40360 11/6 | BCY42 3/ | BSY83 10/6 | NKTB0212  18/6 Data and application sheets 2/- per type.
2N1132 4/~ | 40361 12/6 | BCY4) 3/- | BSY84 11/6 | NKT80213  18/6
2N1302 4/ | 40362 14,6 | BCYS4 7/6 | BSY8S 13/6 | NKTB0214  18/6 FAIRCHILD 16 611 12+ MOTOROLA
2N1303 9/ | 40370 8/6 | BCY58 4/6 | BSY87 10/6 | NKTB02I5  I8/6 L900 Buffer 11/- 9/6 8/4 MC724P Quad 2 Input
2N1304 21/6 | 40406 16/- | BCYS59 4/6 | BSY%0 11/6 | NKTBO216 18/6 L914 Dual Gates 19/6
2Ni305 17/6 | 40408 16/- | BCY60 19/6 | BSY95A 2/6 | OC20 21/6 Gate 11/~ 9/6 8/4 MC789P Hex Inverter 19/6
2N1306 5/6 | 40467 16/6 | BCY70 4/6 | BSWA4l 8/s | OC22 8- L702C 40/~ MC790P Dual JX Flip
2N1307 /6 | 40468A 16/6 | BCY7I 8/6 | BSW70 5/6 | OC23 8/. L923 JK Flip Flop 32/6
2N1308 3/6 | AClO7 ¢- [ BCY72 4/- | DIePI 7/6 | OCaa 8/. Flop  14/- 12/6 11/9 MC792P 20/
2N1309 6/- | ACI126 4/- | BCZI0 4/6 | DI6P2 8/- | OC25 8/. L7059 Op Amp 27/6 23/- 21/. MCT99P Dual Buffer 29/6
2N 1420 6/- | ACI127 5/- | BCZIL 4/6 | DI6P3 7/6 | OC26 6/6 Quantity Prices on Application,
2N1507 6/- | AC128 4/~ | 8D12) 17/6 | D16P4 J- | OC28 8/6
2N1525 $/- | ACI76 3/- | BDI23 201/6 | GETI02 6/- | OC35 6/6 THYRISTORS
2N1526 4/- | ACI87 12/- | BDI124 12/- | GETHI3 4/- | OC36 6/8 PIV 50 100 200 300 400
2N 1527 5/6 | ACI88 12/- | BFIIS 5/- | GETI14 4/- | OC38 10/6 1A - s/s 76 8/ 9/6
2N 1605 6/6 | ACYI17 5/- | BF117 9/6 | GETII6 10/8 | OC4l 4/6 3A 6/- 7/6 8/~ 9/ 10/6
2NI1613 6/~ | ACYIB 3/- | BF167 s/6 | GETIIB 4/- | OC42 /- SA — 8/- 9/ e 12/6
2N 1631 9/ | ACYIS 5/- | BF173 7/6 | GETII9 4/- | OC44 4/- TA —_ V- 13/~ 14/- 19/6
it AR AL A Y S I O T
6. 16 /- | BF178 0/6 7. - /= - .
s HelAcR  rlmE  wmiame  dige g | SeniE T mmmee
Y i s 1887 /- 7 2/6
2NI71) 7/- | ACY40 4i- | BEI8I 6/6 | GET889 4j6 | OC 2/6 L e 2776
2N 1889 7/- | ACY4l s/ | BF184 7/6 | GET890 4/6 | OC74 4/6 PA234 Audw‘,{fn ,,ﬁ,"r e TR 346
e pe|ASi  ac|ae  gelcmes  welock 46 | pAn WAECKwide D D D@
/ 2 2 ) 2 A am W
2N2148 s/6 | ADI49 116 | BF19s 3/6 | GET898 i | 087 HA A 5. WatkATAiSIAmOIIfer_—w- ——ow_ar yy BEIS
2N2160 /. | ADISO 16/6 | BF196 5/6 | MATIOO é/- | OC78 3/- UCCARD 1C
2N2193 5/- | ADI6I 7/6 | BFI97 /6 | MATIOI 6/~ | OC78D 3~ ':: ; RD 1.C's o 18/6
2N2193a 4/6 | ADI62 7/6 | BF198 5/6 | MATI20 /- | Ocsl 4- ECHIZI, HomBleDTLifeoreeri@ate - .. i ux AHE
2N2194A 4/6 | AF106 /- | BF200 10/6 | MATI21 6/- | OCaID 4 FCH 221  Triple 3 Input DTL Line .. T /
2N2217 o/6 | AFI14 s/- | BF224 6/~ | M1400 21/6 | OC82 4 ECHADN ] SimeuciCRIpIRIGRT L he e el Wk S
2N2218 8/6 | AFIIS 6/~ | BF225 6/~ | MJ420 22/6 | ©CB2D 3. TAA 24) Gperatiogsl MRl e Lan [ g HARS
Sl gelahie  gifm  gelmt  omelocm” 46 | [MER peowemfemite oonon oo S0
6 . are\itia 3 A - .F. Fr % wm owec |IE
gl ¥ | Aftis n4’;° BFX12 e Midio e | 51ty % TAA 320 Most L.F. Pre Amplifier .. S =l {1
N2222 s - | BEXI3 4/6 | M1ago /6 1 6/ "
2IN2287 316 | AFi24 4/6 | BFX29 12/6 | M8 27/6 | €140 6/6 YERORDARD 2ol SRRt
2N2297 36 | AFI2S 4/6 | BFX30 9/~ | MI490 22/6 | OCI70 6/ L R TG S L B B+ pirs
2N2302 3/6 | AFI26 4/- | BFX43 8/6 | M43l 29/6 | OCI71 6/~ R T = R e P4
2N2303 46 | AF127 3/6 | BEX44 8/6 | MPF102 8/8 | 0C200 6/6 3 o S SRS A /e
N23 /- | AF139 7/6 | BFX68 13/6 | MPFi03 7/6 | ©C20i 7/6 X ph TR S A S 4 2i/s
2N2369 3/6 | AFI78 12/6 | BFX68A 13 PFi 7/6 | ©C202 10/6  ERoR ,,,m £ s 2. B0 /e
2N2369A 3/6 | AFIT9 1176 | BEX84 /8 | MPFI0S 8/- | ©C203 6/6 o g le ST T e Lo
2N2410 5/6 | AF180 12/6 | BFX8S 9/- | MPS3638  &/6 | OC204 6/6 Vero Pins (Ba ns)' T e 3-
2N2401 5/6 | AF181 8/6 | BFX86 6/6 | NXT0013 9/6 | ©C205 8/6 Vero Cutter 8/ . . -
2N2412 5/6 | AF239 7/6 | BFX87 6/6 | NKTi24 8/6 | OC207 7/6 e e
2N2483 10/6 | AF279 16/6 | BFX88 5/. | NKTI25 5/6 [ OCP7I 86 RESISTORS
2N2484 11/6 | AF280 16/6 | BFX92A 12/6 | NKT126 5/6 | ORPI2 8/ B e
2N2539 9/6 | AFZ 11 s/6 | BFYI0 4/6 | NKTI128 5/6 | ORP6O 10/- “" STom ™ i 59 Hy-stab 6d
2N2540 8/6 | AFZI2 8/6 | BFYII 4/6 | NKT13S 5/6 | ORP6| 10/- e X v el -8 =
2N2613 /- | ASY26 5/6 | BFY17 46 | NKT137 6/6 | P346A 4/6 Wace IOZ‘ Bl wate 10% - 4
2N2614 10/6 | ASY27 8/6 | BFY18 4/6 | NKT210 6/- | TIS34 176 w"""w‘ ) 13
2N2645 10/6 | ASY28 5/6 [ BFYI9 4/6 | NKT211 6/- | TIS43 9/~ T watt 5% (Up to 270 oh Iy) 16
2N2646 9/- | ASY29 5/6 | BFY20 126 | NKT212 6/= | TIS44 2/6 : L B iUP £ & 2°k° ':'" °"f .. 23 3
2N2696 s/e | ASY36 5/- | BFY2I 8,6 | NKT213 6/- | TIS45 36 P O o onr “ "6 2
aNan| 6/- | ASYSO /- | BFY24 9/- | NKT214 4/6 | TIS46 3/6 watt 5% (Up to 25k ohms on = L —
IN27i2 12/6 | ASYSH 6/6 | BEY2S 8/~ | NKT2I5 4j6 | TIS47 3/6 -
2N2713 12/6 | ASYS) $/- | BFY26 4/- | NKT216 T/6 | TiS48 3ie CAPACITORS. Polyester, ceramics, Polystyrene, silver mica,
2N2714 13/6 | ASYS54 8/- | BFY29 10/- | NKT217 8/6 | TIS49 36 tantalum, teimmers etc.
2865 13/6 | ASY62 5/- | BFY30 16/~ | NKT219 6/- | TI5S0 5/6 Electrolytica
2N2904 7/6 | ASY63 /6 | BFY36 4/- | NKT223 /s | TISs! 4= MFD. v MFD. v MFD. v,
2N2904A 8- | AS /- | BEY3? s/- | NKT224 /- | TIS52 4. v w0 1| a5 S0 us| 320 o e
2N2905 7/6 | A5Y83 5/. | BFY4l 10/- | NKT225 4/6 | TIS53 6/ 16 25 1e| 12 0 e
2N2905A 7/6 | ASY86 é/6 | BFY43 12/6 | NKT229 6/- | TIS60 6/6 2° s | 3 <o Ve | 40 16 2/9
2N2906 12/6 | asz20 /6 | BFYS0 4/6 | NKT237 7/- | TIS6I 6/6 3 o im ¥ soo 6 26
2N2906A 8/6 | A3721 7'¢ | BFYSI 4/6 | NKT238 5/- | ZTX 07 3/6 4" 1o 1R 4 6.4 1/6| 500 25 39
2N2907 5/6 20/, | BEYS2 4/6 | NKT240 $/6 | ZTX108 e b o B w 16 16| 500 50 49
2 /6 | AUYIO /- | BEY5) 5/6 | NKT24 8/ | ZTX109 36 P 3 3| so 12 16| 640 16 36
2IN2924 10/6 | BCI07 3/6 | BFYS6A 1/ | NKT242 4/- | ZTX300 4. 5 S 25 18| 640 25 8
2N2925 9/6 | BCI108 3/6 | BFY7S 6/ | NKT243 12/6 | ZTX301 4/~ 3 ookl & 50 2/
2N2926 10/- [ 8109 3/6 | BFY76 8/6 | NKT244 36 | ZTX302 8/~ S o i jeco LU
Green 16 | BCI3 6/6 | BEYT7 11/6 | NKT245 4/- | ZTX303 8. D Sl 4l [ - 25 16| 1000 20 Bl
Yellow 9j6 | BEI15 6/6 | BFYS0 126 | NKT261 4/- | ZTX304 76 5 4% ag) =R 16, [lig] 1ooo o9 - 7/8
Orange 18/- | BCYI6 12/6 [ BEWS8 s/6 | NKT262 4/- | ZTX500 /- 5 o | B 25 Vs 3000 25 86
2N301| 37/6 { BCIIB 6/6 | BFWSS 5/~ | NKT264 4/- | ZTX501 5. H 25 e 100 6.4 1/6 | 2000 50 12/6
2N3014 6/6 | BCI2] 4/- | BFW60 5/ | NKT271) 4/- | ZTX502 6/ 12.5 19| 100 12 1/6 | 2500 9/6
2N3053 é/6 | BCI122 4/- | BSX19 3/6 | NKT272 4/- | ZTX503 5. Ie 10 e | 100 25 1/9 | 2500 50 13/6
2N3054 12/6 | 25104 s/ | BCI25 11/- | BSX20 3/6 | NKT274 4/- | ZTX504 12/6 ie is ,;6 100 50 2/6 | 3500 25 lo/s
PANEL METERS CARBON POTENTIOMETERS 16 450 33| 125 vo  [lig]game L
38 Serien—_FACE SIZE 42 x 10 Milliamp 23/- | Log. and Lin. Lets switch .. n ‘B el = ARl @ e
mm. prices for |- 50 , 28/- Of. Bn: ith swjtch . 4/6
pleces, 100 it 15;- Wire-wound Pots (3 wnn) 6;6 5 Ve | 250 50 2791324732450 e
IO(O) Mtcro:mp 117,/2 500 :: 28/. Twin Ganged Stereo Pots. Log. and Lin. .. 5@ 7/6 THERHISTORS
ggg ine ; Amp g;- HEAT SINKS wx: 0 3/~ wx:gu ;/: xA:os; }/e VAIO9  4/6
o " - | 4.8° X 4° x |° Finned. For Two To-3 Trans. .. 9/6 VAlolo 2/6 VAI037 2/ AlO66  3/9 | vAI096 4/«
50-0-50 o 35/- 10 Volts  28/- | 48" x 2° x 1° Finned. For One To-3 Trans. - 6;6 VAIOIS 3/9 | VAIOI8 2/6 | VAIO74 2/6 i ‘/
100-0-100 o 32/6 20 & 25/- | For SO-1 6d. For TO-5 1/- Finned VAI026 2/6 | VAI039 3/- | VAIO?IS 46 | VAIO97  4/-
500-0-500 -~ 28/- 50 o 23/- | For TO-18 1/- Finned For TO-1 1/- Finned VAI033 12/6 | VAI040 6 | VAI07? 4/- | VAlIO98 4/-
] Milliamp 25/ 300 ” 25/-
w25 | 500 . 1% | ZENER DIODES
400 m W {from 3.3v to 33v) . o 3/
SEOANERS (Bohm) 37/6 | | Watt (from 2.4 to 200v) F 7% SPECIAL OFFER
9 x 4° .. .. .. . .. .. 23,0110 Waee (fromiSiSVioo 140%) > 40 {Limited to last Saturday In October)
F XS o0 o ge em o e U8 L xoS/i6Tnaand din — < w T
AL, - .4 ue - te n'/'e D.G. 30 W, Soldering Irons .. i 17/6 each To encourage personnel callers we are happy o offer a
g‘ . . .. 2;;‘ ?z' . . ;;5: SPECIAL OFFERS discount of 5% to all our customers on Saturdays only.
i R - - Bag of mixed diodes Transistors (New. Approx. . .
Post and packing /6. sl el + ( PPTOE ye We are happy to quoteforquantity supplies to manufacturers etc.
PRESETS Bag of }W mlxed resistors npnrox (IIO Dlecel) o L 18
Miniature and Sub miniature (.2 wntu) Bag Mllcellnneoul Compl (trnnl. upl Res. Swuuhu Post and Packing in U.K. 1/6; Europe 5/-; Commonwaealth
Vertlcal and Horizontal e . atc.) e 18- (Air) 13/
Telephone: A MARSHALL & SONS LTD  cALLERs WELCOME
01-4520161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.w.2  Hours 9-5.30 Mon.-Sat.
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&QO@ ELECTR%ND|I$IPDNENTS L‘E‘Tm =

2IN2369 5/6
2N2369A
2N2432

i COMPONENTS

2N2643
IN2614 RESISTORS § or | Watt 5% LOW NOISE CARBON
FILM. 10, 12,15, 18,122,127, 33 39, 47, 56, 68, 82 ohms and
decades (X 10, %100, x1,000, % 10,000) | Meg etc. to 8.2
Megohms (109 tolerance). PRICES: |-1s 4d, 26-99 3d,
100 +2d (your selectlon § and jor } Watt mlxed)
SKELETON PRESET POTS. 20%% Tol. Linear. Low
noise. Available in sub-miniature or standard size, horizon-
tal or vertical. 100, 250, 500, Ik, 2.5k, 5k, 10k, 25k,
100k, 250k, 500k, | Mes. 2.5 Mel. 5 Meg. NEW FkICE
V= each or any |elecdon of 12 pleces 10/=.
ELECTROLYTIC CAPACITORS (Mullard).
+50° tol. Subminiature (all values n
32 4 250
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MIN. POLYESTER CAPACITORS. Printed circuit
type 250 Vdc working. 0.01, 0.015, 0.022, 7d each; 0,033,
0.047, 8d each; 0.068, 0.10, 9d each.
VEROBOARD 0 IS Matrix FLUX COATED
24 x 31° ]‘J. x 5%, 31 x 31", 3/11. 31 x 5%, S/6.
N7 - 3 x 18, BARGAIN PACK of 36 square m:hes all
ANTIIA 2N4285 - good size pieces only 10/~ pack.
VEROBOARD 0.1 Matrix, 3} X 24°, 3/9.
When enquiring for VEROPINS for 0.15°, 36 pieces 3/—.
PRICES FOR types not listed please VEROCUTTER 9/— (including free sample pieces).
QUANTITIES IN enclose a

EXCESS OF 100 STAMPED Single "DeC” with

PIECES ON ADDRESSED S'Decs accessories and pro-
APPLICATION ENVELOPE 2B ject manual .. 19/6

=2-DeC’ kit contains two

ol 00 cO®®

AwWORALS
oo

TTe

AF139

"DeCs" component tray acces-
[1E2103 i ] 04 2N4286 3 sorles, instructlon book, all

MIES20 OC2 3 . packed in attractive plastic
MPF102 - box 69/6
*4-DeC” kit contains four “DeCs", acceuornes, ‘manual,
etc, . . S HTe
BOOKS FROH STOCK
General Electric Transistor Manual, 660 pages of dxu
! and circuits 29/
NKTI0419 13 RCA  Transistor Manual, 554 pages, Includes SCR
KT 0SS 20529 / 13- W O iners’ Guide to Bridsh T Excellent data
NKT!10339 b::k'"lenzn o:;re IKSOO ":lo‘mmo':“:ly’;::’ plu:cé:mput:r-
NITI0ATS 2 ::ggég:: |g:: y . selected substitution chart 25/~
9/9 28, (ADD 2/6 POST & PACKlNG FOR ALL BOOKS)
3= NEONS
85— = Signal neons for many types of circuit, type "N
] Price 116 each or 16/- dozen.
HEATSINKS. Suitable for 2 X OC3S5, etc. As used in
commercial equipment. Type 10D e Gf=
ALUMINIUM CHASSIS
6 X 4 X 1}° with reinforced corners 6/9 cach (P & P 1/6).
Ally panel to fit 1/6. Paxolin panel to fit 2/~ Many other
sizes in stock up to 12 X 8 X 2§° (see catalogue).
ZENER DIODES. 400mW 10% Tolerance. Complete
range preferred values 3 volt to 30 volt. each .. Y6
SOLAR CELLS
B2M 0.2-0.4 volts @ 2mA Selenium type
B3M 0.2~0.4 volts @ | }-2{mA Selenium type
SIM 0.3-0.4 volts @ 10-16mA Silicon
$4M 0.3-0.4 volts @ 25-40mA Silicon o

ADWwAWAD
ITaNees |

-

PR T V- T

XX XXX

BYX26/150 2/6
BYX36/300 2/10
BYX36/600 3/8
BYY2l 28/
BYY23  26/3

2N3819 &7 8/- SILICON RECTIFIERS ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems

25+6/9 100+59 6 710 124 PIV 200mA  750mA  2Amp 10 Amp without | cables
ul900 9/9 9/~ 8/~ 50 . 6d | 2/3 - -~ links. Type 1404
ul914 9/9 9/~ 8/~ 100 ) 9d 1/6 2/3 4/6 trans-ducers can

transmit and

ul923 13/- 12/ Li- s H
Plastic Spreaders 1/6 200 13 2 2/9 5/ receive.

4 : o FREE: With each
2N4a7‘ ﬁﬁz%g:A Five Page Data and Cir- 400 2/6 4/ 8l pair our u;m:l:ctc
cuits article 2/6 600 3/- 4/6 9/6 transmitter  and

Larger quantity p;lces 800 P 3/9 5= 1/3 2 recenv;;lcé-rcuun

25-+5/9 100+ 479 Jf ooiacion. 0T " | tooo o s6 - T

application. (Sold only in pairs)

COWNN——— =m0
[

-
-
[

OCAMOOOWMALNUWE W

anguss "sear 157 [ BIEL motearo it THYRISTURS SCRs

AMPLIFIER
254137 100+4+117- + PIV 1A 10A
25+4/11 100+4/3 x ¥ 9" =5
100 10 10/~
200 . 8/6 1246

SSEAY Gallmm Arsenide 2N26]4 REA / :g 96 :;;; 15/- P;uces quoted are currednt at ﬂn‘:
Infra-Red emmitter LOW NOISE AUDIO 4 9 P 20/- of going to press and may

, sub;:c! t: variation. @ 4 5
Semiconduetors offere ear

29 6 each. (ll\Cl. dala) 25+4" ]nn+3" 800 Manufacturers’ original markings

and are subject to our full replace-

ment guarantee if not to pube

lished specifications.

WE DO NOT offer ""Re-marked™

BC107/8/9 CRS3/40AF STC/TT @ MEW SPECIAL ITEMS!! Smieendaiors e s
Planars 2/3 | Thyristor 126 W 40602 Dual Gate MOS-FET - each "?I.Fff‘fhiy";:““

AOOPiV 3AI1'ID L«l H £ Prices on application.
4B— Photo-Darlington Amplifier 26/6 oP!
- 7 A ash with order, please.
TAA263 MULLARD 25+11/- 100+10°3 W yga100—Gallium Arsenide Infra Red Light Tead ."Plce::;_::a‘n:?;h:u;:le refer-
UMEAR. 1€ Source 35/ Post & Packing |/~ per order (FIRST CLASS). oo

/ 31F2— Infra Red Detector Diode 286 GRDER & RETA =
17 6 IN2926 Low cOST 3N84—  Silicon Controlled Switch 296 - i L

: ;. [ TAR320—Monolithic IC with MOS-FET input LST, 7 Coptfold Road, Brentwood, Essex
sc4‘n B[ Tl'laﬂ NPN PLANAR  2/- followed by Bi-Polar transistor 1376 Tetephone: 226470/1 [Sales Department)
400piv 6amp 37,6

’ /. 1 : . EXPORT ENQUIRIES PARTICULARLY WELCOME
25418 1004176 Datasheets 1/-on request—free with above items. £1Rd 1. $0%.3156
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ALL GOODS GUARANTEED

CONVYERTOR/BATTERY CHARGER. Input 240v
50 ¢/, output 12v 5 amp DC. Input 12v DC. output 240v
AC. 170 watt max. With fuse and indicator lamps. 8ize
94 X 10 @ 4§in. Weight 19lb. An extremely compact unit
that will glve many years’ relluble service. Bupplied with

POLARAD SPECTRUM ANALYSER. 5° dis-
play. 3 plug in tuning unita. 20 mc/s to 44,000 me/s.
8uperb condition. Write or phone for details.

plug and lead. Only £4/10/-. P. & P. 15/- ¢
As-above—fully serviceable—perfect lnt.erior but solled
exterior cases. £3. P. & P. 15/- extra.

RACAL EQUIPMENT
RA 17 Recelver £165. RA 4 Receiver £25.
One KiloWatt Linear PA complete with power
supplies in 6 ft. enclosed cabinet. 1.5 to 25 meg cycies
requiring 100 milli watt drive, In brand new condi-
'il;);:o Complete with spares. Full details on request.

Digital Frequency Counters 8A20; BA21B: SA28.
Prices £30 ; £45 ; and £45.

G.M. TUBES. Brand new. G24/G38/G60 at 27/6 ea
G58/1. brass . £6 ea

PHOTOMULTIPLIERS. 6097B at £5 ea. EMI 6097X
at £8/10/- ea.

SOLARTRON stab. P.U. type AS516 300v 50mA.
£3/10/-; AS517 300v 100mA. £6. P. &. P. 10/- extra.
TRANSISTOR OSCILLATOR. Variable frequencx
4Q c/a to 5 kc/s. b volt square wave o/p. for 8 to 12v
DC input. 8ize 1 x 1} x 1#in. Not encapsulated. Brand
new. Boxed. 11/6 ea.

TIMER UNIT, oonsisting standard mains input
transformer 200/240v 50 c¢/s; output 18v 4 amp (con-
servative); GEC bridge rectifier: detachable accurate
1 sec timer subchassis with transistor 8TC type TS2.
2x12AU7; one 500 ohm relay heavy duaty contacts
2 make; lamps. fuse. switch. etc.. etc. In case. Size
10 x 10 x 5in. Ideal battery charger. one second timer,
transistor power supply. etc.

Tested and guaranteed working. £2/15/- ea. P. & P. 15/-.

OSCILLOSCOPES

Cossor DB 1035. £20; 1035 MX. £25: 1035 Mk. 3.
£32/10/-; 1049, £€22/10/-; 1049 Mk '3, €30; (71'52 £15:
HARTLEY 13A. £18/10/.

All scopes carefully servlced and in excellent condition.
Carriage 30/- extra.
ADVANCE 8ignal
190mc/s. Bine and square mod
Excellent condition. £€12/10/-.

RELAYS
Omron/Schrack octal based plug-in relays. 2 pole ¢/o
bA‘ 230v and 6v. State which. Brand new. Boxed.

12/

G. EC. "4 pole cfo 6/12v operation 180 ohms. Platinum
contacts. Brand new. Boxed 12/6 ea

Min. VARLEY type VP4. 4 pole c/o 430 ohm or 15
K/ohm. Brand new 4/6 ea

8.000 series. 500 ohms 2 pole c/o and 2 make. As new
oondmon 4/6.

.C. sealed 2 pole c/o 48V. 2.500 ohm 3/6 ea
CARPENTERS polarised Single pole c/o 20 and 85 ohm
ooil as new, complete with base 9/6 ea. 8ingle pole
c/0 680, 1,110 and 1,570 ohm coll. As new 6/4 ea. Syn-
chronous chonger AEI type CK4. As new 17/6 ea.
Top connector
COLVERN Pots. Brand new. 10; 50: 100; 250; 500
ohms: 1; 2.5: 6; 10; 25; 50k all at 2/6 ea. Special Brand
new MORGANITE 250K Lin. sealed. Normal price
8/-, our price 3/6 ea.
INSTRUMENT POTENTIOMETERS. 3° Colverns.
5, 25, 50, 100 ohms; 2-5, 26K. All at 7/- ea.
HIGH RESOLUTION Potentlometer. 25K. 80 turns.
Complete with knoh. 6/é each.
oAlL"MA prec}i:;(on resistors. 100K;

7

generator type D.1. 2mc/s to
s Ph original chartas.

400K and 998K

DUBILIER Electrolytic Capacitors.
. Brand new, /9 ea.

ELO4 VALVES. Ex. eq. Tested. 7/-

PANEL SWITCHES. All high quallty 8P, /- ea

DP, 2/- ea.:. DP 2w, 3/6 ea.

COURTENAY TIMER unit. Accurate 1 sec timer.

Variable mark space ratio. Input 12v AC or DC. Heavy

duty relay contacts to switch external equipment, eg.,

flashing lights, Chassis mounting. Size 6 x 3} x 3in. Tested

with circuit diagram. 22/6 ea,

TRANSISTORISED stahiliser unit. High quality.

Input 24v raw DC, output 20v smoothed, and 12v

4 amp. Brand new. Superb value at 25/- ea.

Gea, Motors. 240v 50c/s synchronous. Geared down

wwrpm Brand new. 50/- ea. P. & P. 7/6 ea.
Mullard OC 35's. 4/- ea.

Photocells, equivalent OCP 71, 2/6

‘1)52% mﬁ?ondemem 7-5kV working. 01 mfd, 5/6 ea.;

Brand new 5kV 0-25mfd at 10/6 ea.; 10kV 0.05mfd 7/6 ea.

VISCONOL E.H.T. Condensers. Brand new. 0:002

16kV, 8/6 ea.: 00005 25kV, 16/- ea.

BURGESS Micro Switches V3 5030. Brand new 6/6 ea.

BULGIN panel mountlng Lamp holders. Red. Brand

new 2/3 ea.

Brand new PLESSEY plugs and sockets. Mark 4 and 7.

Your requirements please.

TRANSISTOR Stabilised Power Unit. 48v, 4 amp.

Manufactured by E.M.I. Open chassis. Brand new.

Highest quality. 8ize 104 X 64 % 8}in. high. £6 ea.

AMERICAN TX tuning units. TU7B 4562 Mc/s.

TUSB &-2—7-7 mc/s. Only 35/- ea. (arriage 7/6 extra.

VALVE VOLTMETERS. Marconl TF809. £7/10/-,

carruwe 10/-: TF428B £3/15/-. carriage 10/.: Airmec

784, £8, carriage 15/..

32mfd 350v.

Cash with order.

ATTENUATORS. STC push-button 0/100 Dbs in
1 Db steps. DC 50 Mc/s. 75 ohm imp.. £12 ea.

19in. Rack Mounting CABINETS. éft. high. 2ft,
deep. 8ide and rear doors. Fully tapped: complete
with base and wheels. Excellent condition. £I2/I0/-
Carriage at cost.

SOLARTRON S8torage Oscllloscope type QD910.
Exceptional condition. Carefully checked. £175 each.

SPECIAL OFFER
V.H.F. Recelver, type 715 by BCC. OComplete
tested and working (less cryetal). 12v DC inpnt.
Ideal conversion 2 and 4 meters. In good condition.
Supplied with conversion data. Only €3/10/-.
P. & P. 7/6 ea.

LABORATORY OSCILLOSCOPE. Solartron CD
843. 5in. tube. DC. 12Mc/s. Rise time 30 M Micro/s.
TG 100 M sec/cm to 0-1 Micro/s/cm with no expansion;
wltl,h gggnnslon 20 M Micro/s/cm. Fine condition. NOW
only 2

‘SOLARTRON EQUIPMENT
D.B. Oscilloscope. Type CD 71182 £55
8.B. Oscilloscope. Type CD 518.
Pulse generator. Type OPS 100C. MC/swlMe/s £15.

350
ke/s. £40. Stabilised P.U. Type SRS 152, £12/10/-,

MIC-O-VAC type 22 (CT54) Voits; Current; Ohms.
gc&ui,2i)‘())lrnc/s with probe, leads etc. As new £8.10.0/
. & P. 10/-.

CINTEL Microeecond Counter Chronometer. 6 digit.
8tart-stop terminals. In fine condition £€20. Carr. 25/-.
CINTEL Transistorized Nucleonic Scalers with
adjustable discriminator. count of 10 to the 5. In a8
new condition. £€37/10/- each. Carr. 15/-,
AIRMEC Counter type 885. 6 ‘decades: bright
vertical display; gate facilities. Very good condition.
£30. Carr. 25/-.
MULLARD Transistorized Analogue to Digital
Convertor Model L 281. As new. £30. Carr. 15/
SUNVIC DC Chopper
Superb condition. £2; /IO/- each. Carr. 20,
ELLIOTT Dynamometer Model 5099. Accuracy
0.5 fsd. Perfect condition. £€12/10/-ea. P. & P. 15/-.
8pecial discount to Universities. 8chools. etc.

MARCONI Audio Frequency Absorption Wattmeter
type TF958 (CT44). Large 67 scale. 1 micro watt to 8 watt.
Excellent condition. £15. P. & P. 10/

BC221 Frequency Meter. £17.10. 0. with bullt-in 8tab.
P.U. £€22.10.0. Carriage 15/-. With Charts.

METERS
TAYLOR 100-0-100 micro mp Scale size 4 x2in.
Internal lamp scaled —6 —0 —6. £2 ea
E.H.T. Electrostatic. Ernest Turner, etc. 0/750v. £2 ea.
0/5kV. £3/10/- each. 0/7-5kV. £4/8/- ea.
GRIFFEN & GEORGE. 3in. round. In sloped open-
ended case with terms. AC 50 c¢/s. 3 types available:
0/20: 0/100; and 0/250v. £1 ea.

TRANSFORMERS. All standard Inputs.

18v 8 amp and 12v § amp. Sep. windings, 18/6 ea.
18v 12 amps at £3 ea.
3kV 4:5mA. 4v 05 amp x2, 4v 11 amp. Brand new.
ﬁ/ea . ex. eq., £3/10/- ea. 350-0-350 75mA, 5v 2 amps x 2,
Gardners 6-3v 24;6:3v 1'5A; 6-3v 0-1A. Size 3 x 14 x 41in,
As new. 14/- ea.
Gardners. Potter. Multl 6:3's combine to give 48v at
4 amps or 63 at 45A. With 350-0-350 at 50mA. As
new. £2/10/- ea.
Parmeko/Gardnel’s Potted. 475-60-0-80-475 at 160 mA;
separate winding 216-0215 at 45mA; 63v 5A: 83v
0-756A; 5v 3A. As new. £3 ea.
Gnrdners 400-350-0-350-400 at 250MA ; 0/4/8-3v 4 amr

: 0/4/6-3 2 amp; 0/4/5 3-5A. In original boxes. £4/10/-
lnc. post. Gardiners 2kV 10MA. As new, £3 incl. postage.
Gardiners 2kV 10MA and 4 volts x2. £4/10/- ea incl.

postage.
Pnrmeko 6:3v at 2 amp x 4. 22/6 ea
Parmeko 65v 1 amp. Separate 0-18-24v at 05 amp. 30/-ea.
Gard/Parm/Part. 450-400-0-400-450. 180 MA. 2x6.3v.
£3 each.
E.H.T. Brand new 5kV 5MA with rectifier heater wind-
ing. Bize 3 x 3 x 3#in. 27/6 ea.
ADVANCE Constant Voltage Transformers. 6 volts
50 Watt. As new £3ea. P. & P. 10/-.
Gardners 4V 30 amps. Brand new. £1/10/- incl. postage.
3 for £3/10/- incl. postage. Special price bulk.
CHOKES. 5H 10H: 15H: up to 120mA, 8/6 ea. Up
to 250mA 12/6
Large qunnm) ‘LT. HT.
requirements. please.

PULSE AMPLIFIER. Type 1430A. Head amp ete.
20 c/s to 8 Mc/s. £25. Carriage 30/-.

SERVOMEX. Stabilized D.C. Power supplies type
DC3. 0-30 Volts. 0-7 amps. Separate voltage and current
meters. £40. Type 88, bench mounting. 0-15 Volts,
0-2.5 amps. Separate voitage and current mieters £30.
PLUGS & SOCKETS. Quantity Brand New Cannon,
Electromethods. Belling, Amphenol etc. Many of
American manufacture. The Lot £140.

EHT transformers. Your

Post paid over 10/-

FOR CALLERS. Always a large quantity of components, transformers, chokes, valves, capacitors, odd units,
etc., at ‘Chiltmead’ prices. Callers welcome 9 a.m. to 10 p.m. any day.

CHILTMEAD LTD.

22 SUN STREET -

Ottt Cumberiand Roed (Cemetery Junction)

READING -

BERKS,

Tel. No. Reading 65916 (9 a.m. to 10 p.m.}
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THE HI-Fl AND
TAPE RECORDER
HANDBOOK

by Gordon J. King

40/- Postage 2/-

SERVICING WITH THE OSCIL-
LOSCOPE by Gordon J. King. 28/-,
Postage V-

THE SEMICONDUCTOR DATA
BOOK by Motorola. 60/-. Postage S/-.
POWER CIRCUITS DC TO.MICRO-
WAVE by RCA. 20/ - Postage- | /-
MODERN RELAY TECHNIQUES
by M. L. Gayford. 50/-.- Postage /6.

PRACTICAL INTEGRATED CIR-
CUITS by A. J. McEvoy 18/-. Postage
I/

SOURCEBOOK OF ELECTRONIC
CIRCUITS by John Markus. 172/6.
Postage. Free.

FET PRINCIPLES, EXPERIMENTS
AND PROJECTS by Edward M. Noll.
40/-, Postage I/-.

RADIO COMMUNICATION
HANDBOOK by R.S.G.B. 63/-. Posuge
4/6.

SCR MANUAL by International Gen-
eral Electric Company. 25/-. Postage 2/-.

CATALOGUE 2/-

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19:21 PRAED STREET,
LONDON, W.2
‘Phone . PAQdington 4185
Closed Sat. | p.m.
WW-—141 FOR FURTHER DETAILS

Television
Origination,
Equipment

2 Complete E.M.l. Type 404 Telecine

comprising:

A. 2 x 35 MM. Type GK 37 Modified.
| x 16 MM. Type EL 5001 Modified.
Vidicon Camera. Type 201.
Waveform Monitor. Ty;e 302.
Picture Monitor. Type 30
405/625. Optical and Magnetic Sound.
Camera & Interconnecting Cables.
Pedestal Mounted. Power Supplies,
etc.

B. Similar to above.
Slide Projector Type 408.
In Place of 16.MM.

E.M.I. Industrial Camera, Cable, Power

Supply.

2 x E.M.. Stabilising Amplifiers.

2 x E.M.L Sync Pulse Generators.

Control Panel, Power Supplies.

E.M.l. Oscilloscope WMS8, Trolley.

All First Class Condition.
Please reply to Box W.W. No. 2559

wWww.americanradiohistorv.com
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NEW HYSTERESIS MOTORS BY WALTER
JONES. Type 14050/12, 240v. 50 ¢fs 1500 RPM cont.
rating, output 2.0 oz.fin.
Size: Length (less spindle)
31, Wideth  2)7x23”,
Spindle "X 3/16". Weight
3 Ib. Maker's price in region
of £22.10.0. Our price
£7.15.0 each. P. & P, 5/

New 75-0-75 Micro-ammeter by Sifam.
750 ohm movement, clear
reading, Spa divisions X
§°; plastic front, projection
4“ (tapering forward). Size:
43" % 31°.57/6 each. P. & P,
2/6.

al07

SCHRACK ROTARY STEPPING RELAY RT304
48v. coil (28 ohm). The -

relay has 48 basic segments
shorted in step by the 4
sweep contacts to 4 pole-
plates (banks of 12). There
are 2 secondary switches:
(1) one ¢/o H/Duty contact
set which changes over and
back with each step; (2) two
H/Duty changeovers which
changeover on each [2th
step and return on the
following pulse. Size: Base 3}“X 137X 41" high. New
in maker’s packing, limited supply, also few only, as

MINIATURE “LATCHMASTER” RELAY
Either 6, 12, or
24v. D.C. oper-
ation. One make
one break, con-
taces rated S
amps at 30 volts.
Once current is
applied, relay re-
mains latched
until input
polarity is re-
versed. Manufac-
tured for high
acceleration re-
quirements by
Sperry Gyro-
scope Co. Size: Length §7, dia. 9/16” (including mount).
Actual size as illustrated. Please state vertical or hori-
zontal mount. €3.10.0 each. P. & P. free.

New “Croydon” 1/50th HP, cont. rating 240v. A.C.
motor, 1500 RPM, foot mounted.

Size: 3§° high x 57 long +
spindle length 1}7x}" dia.
A really beautiful motor at
fess than half maker’s original
price. £6.10.0 each. P. & P. 5/-.

above, but 110v. (1,290 ohm coil), £6.10.0 cach.
P. & P. free.
Precision Motor-driven Potentiometer

By "Precision Line"” (U.S.A)). Con-
tinuous track with 2 platinum
contact wipers set at 90° C.w.
resistance 300 chmonly, + 5% LIN
1-0'59%,, ball bearing spindle column.
Size: dla. | 13/327%, height | 1/32°
spindle length £1/32° by 17 dia.
These potentiometers were pur-
chased by the importer at a cost
of approx. £25 each. Qur price
£6.15.0 each. P. & P. free

Key-Switch.

New beautifully-made 3 change-over
Neat action, either locking
or spring-return, as required
determined by reversing fix-
ing-plate. Attractive plastic
prestle. Available red, green,
grey, cream. Limited number
only. 17/6 each. P. & P. 1/6.

New “Magnetic Devices"”
solenocid 240v. A.C. Type 42117,
t to 3 Ib. pull, frame size 11X

Robust M.E.S. Dual-circuit Panel
Lamp by Thorne, adjustable length with
press-to-test dome. | fixing hole. Avail-
able red, green, amber. 10/ each. P. & P.
free.

Berco Rotary “Regavolt,” variable voltage trans.
formers input 240v. 50/60 cps., output 120-0-120v. at
6 amps. Not new, but in Ist class condition. Few only,
£9.10.0. P. & C. 10/,

137 %17 20/- each. P. & P. free.

4lv. to 9v. Solenoid. |” pull.

Isolation Transformers. | to |. 250v. input, 250v.
centre tapped out, at 2 K.V.A,, mounted in metal case
measuring 83 %84 X 117 high. Weight 65Ib. £18.10.0.
P. & C. 25/~

“Parvalux” Reversible 100 RPM Geared Motor
Type S.D.14, 230/250v. A.C., g3
22 Ib./in. Standard foot mounted, 1
variable angle final drive. Re-
movable 9-tooth chain
spiggot on 3/16” spindle. Ist
class condition. £7.10.0 each.
‘P. & P. 10/-.

Very powerful, length 137, dia.
/167, 9/6 each. P, & P. |/-.

“AUTOMATIC ELECTRIC”
ENCLOSED RELAYS
6v. 5002 2 c/o, 14/6

24v. 47002 4 c/o, 15/6
48v. 2,780() 4 c/o, 15/6
48v. 1,260(2 6 c/o, 18/6

We have a large quantity of Mullard Pot Cores, cercain
types only, also a very large quantity of Denco Neosid
iron-dust cores. These items are suitable for industrial
users and we would be pleased to give details upon
request. Also in stock very large quantity of Torroid
rings. Samples upon request.

ELECTRO-TECH SALES

K.L.G. Sealed Terminals. Type TLSt AA, overall
length 11/16%, box of 100, 25s.

Type TLS! BB, overall length 17, box of 100, 35s.
P. & P. Free.

P. & P. free.

MINIATURE
B.P.L. 500-0/500 Micro-Ammeter. 13/16" Diam.
scale. Through-Panel mounting. 45/-. P. & P. free.

LABORATORY EQUIPMENT. We have 2 very wide range of laboratory equipment of ail kinds; centrifuges,
ovens, balances, etc.; all types of lab. glassware far too diverse to advertise or to enter Into correspondence over.
All new equipment but well under maker's prices. Callers only. We are sure you will be delighted with the
variety of items available to you at our newly acquired premises at:

264 Pentonville Road, N.I (one min. from Kings X Station). Tel. TERminus 7401/2
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BUILD YOURSELF

NEW! ROAMER EIGHT Mk t WITH
TONE CONTROL SEVEN WAVEBANDS—
MW, MW2. LW, SWY ~'¥2 SW) an
TRAWLER BAND. 8 tansistus an 3

ROAMER SIX, 6 WAVEBANDS
—MWI, MW2. Swi. SW2, Lw
AND TRAWLER BAND. 6 rans
stors and 2 diodes. Ferrite rod and

A

NEW! TRANSEIGHT 6 WAVEBANDS.
MW, LW, J SHORT WAVES AND
TRAWLER BAND. B Improved
fype transistors and 3 diodes Ferrite

POCKET FIVE. MED. AND LONG
WAVES & TRAWLER BAND 1o
approx. 50 meitres WITH SPEAKER
AND EARPIECE. 5 transistors and 2

JUALITY TRANSISTOR

RADIO !

TRANSONA FIVE MED. AND LONG
AND TRAWLER BAND 1o apprax 50
metras WITH SPEAKER AND EAR-
PIECE. 5 wansistors and 2 digdes.

RDAMER SEVEN Mk 4.7 WAVE-BANDS —MW1,
MW2. LW, SW1, SW2. SWJ, AND TRAWLER
BAND. 7 transistors and 2 diodes. Fermte rod aerial
and felescopic aesial. Sockel for car aenal 7 xdin

diodes.  Ferrita rod  @erial and teles: i

S otk carroral, 7 3 Sin, Speake gy ;’::, :.:,',:,’,‘g“::,:',,s,:' s
Auspaced  ganged tuning  condenset 45 piany nd Pans a1 2/. (hes with
Earpiece  socket  and  earpieca  Selectwty parts). Carrying Steap 1/8 et

switch Size 9 x 7 x 4 in. Total Buiding S =S s

Costs £6.196. P & P 7/8 Plans and Parts
st§/- {free with parts)

RADIO EXC

ANGE CO. LTD. Dept WW. 61

dodes, ferrite rod aedial. tuning con
denser. moving con spaaker. etc. 5§
14 x 3§in. Total Buidng Costs 44/6.
P. & P. 3/6. Plans and Parts hst 18
(free with parts).

rod and talescopic aerials Jin. speaker.
Push pull output Suze 9 x 5§ x 2in
Total Building Costs 89/6 P & P 58
Plans and Parts hst 5/ liree with kit)
Personal earpiece with switched socke!
tot psivate hstening /- extra.

territa rod aedal. moving corl speaker
6§ x 4} x 1}in. Total Building Costs
47/6.P.& P.3/3.Plans and Parts list 1/8
[tree with parts)

gh Street, Bedford. ‘Phone 0234 52367

WW—131 FOR FURTHER DETAILS

www americanradiohistorv com

speaker. Airspaced ganged tuning condenser sic. Sive
9 x 7 x4in Total Building Costs £5/13/6.P. &P.7/8
Petsonal earpiece with switched sacket for prvate
listening 5/- extra Plans and Panis list 3/- {free will
pantsh.

@ Open 10-1, 2.30-4.30. Sat. 9-12. .
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R.S.T. VALVE MAIL ORDER CoO.
BLACKWOOD HALL, 16A WELLFIELD ROAD
STREATHAM, S.W.16
A6l 9/6 | ECLL800 PL509 37/6 | XR13/200 124C6 10/~ | 26402 6/=
ACT9 800/- 30/~ | PL802 18/8 120/- | 12AD6 11/~ | uG414 6/~
ARP38 13/- | EF9 20/~ | PTI5 18/~ | ze6 15/- | 12AE8 9/8 | 26416 6/~
AZ31 10/ EF37A 7/- | PX4 14/~ | Z319 28/ | 12AT8 4/9 | 2G416 6/8
BT10 60/~ | EF39 8~ | PX26 14/~ | 2750 23/~ | 12AT7 6/~ | 20417 8/~
BT79 57/~ | EF4l 10/= | PY32 10/9 2800 20/~ | 124U7 8/9 | 2N47 9/8
BT89 67/~ | EFS0 6/~ | PY33 10/ 30/~ | 12aX7 6/3 | 2Nsss 126
CIC  20/- EF80  4/3 PYBL 8/9 zsoaU 18/- 12BAS 6/- AC107 10/~
CBL31 16/~ | EFS6 6/6 | PYR3 48 | OAZ 6/3 | 12BEé 6/3 | aC127 7/6
OCH36 18/~ | EF89 &6 | PY83 %~ | oB2 6/~ | 12E1 20/~ | AC128 6/6
Cvs 98/~ | EFSl  2/9 | PyYs00 25/~ | Oz4  4/8 | 13K7GT 7/- | ACY19 8/6
Cv7i 80/~ | EFe2 2/6 | pysoo @6 | 1CP31120/~ | 12KBGT 8/~ | ACY20 /-
Cvs2 80/~ | EF98 15/0 | pysol #/6 | 1B3GT 7/3 | 12Q7GT 6/~ | ACY21 6/-
Cv3is 80/- | KF183 6/8 | pzso 10/~ | 122  25/- | 1SEl 180/~ | AD140 13/6
Cva84110/- | EFI84 7/~ | QF4l 400/~ | 2D21  6/8 | 20P4 20/~ | AF114 7/~
CV370300/~ | EF804 21/~ | QQV02/6 2C39A 140/~ | 24B1 110/~ | AF115 7/~
Qovsi2 57/~ | EFpeo 10/- 45/~ | 2C43 70/~ | 2524  6/3 | AF118 7/~
CV408 80/~ EH%0 7/6 QQVo3/10 2E26  20/- 28Z5GT 8/- AFNIT 7=
Cv428 45/- | EL3S 12/8 27/6 | 2K25 160/~ ‘zsz&a'l‘ 8/6 | BY100 8/6
Syimsser | B e | covoym | hny, | s ms | e o
1144 60/~ - - - -
CVvisss EL41 10/8 QQVO"ISI 3A5 20/~ 30C17 16/~ NKT211 §/-
140/~ | EL42 10/8 105/~ | 3B24 70/~ | 30F8 17/~ | NKT214 4/-
CV1s22 EL81  §/- QQV06-40A 3B240M 30FL1 16/~ NKT216 7/8
180/~ EL84 4/ 100/~ 110/- 30L15 17/~ NKT217 8/~
Cv1s2680/- | ELBS  7/8 | QQVO06/40 3B241M 30L17 17/~ | NKT218 8/~
Cv2155 32/8 EL88 8/3 80/~ . 110/~ 30P10  18/- NKT228 /-
i, | B 83| ccovn, | RC | LG | Moy,
Ccva312 36"— EL360 24/~ Q870/20 5/8 8C45 85/~ 30PL14 18/~ NKT875 6/~
Cvano3lo/- | EL820 6/~ | Q875/20 §/6 | 8D21A 38/~ | 3516 o/~ | NKTa77 8/~
Cvao0i10/~ | ELS31 7/6 | Q875/60 3E20 18/~ | SSLAGT o/~ | NKT7137/8
CV4005 8/- EL822 16/- 20/~ 4C3-': 300/~ 35W4  4/8 0Cl8 20/~
CV 4008 18/~ ELLS80 20/- QB83/3 73 4CX250B 35Z4GT 8/8 oCl8  17/8
CV4007 7/~ EM34 21/~ Q892/10 4/~ 240/~ 4X150D 0C20 16/-
vt - | Euee ue | Seteled | oy | ees Mo | Soas 1ir
10/~ | EM8 [= ~
o I %S&‘i s{- EM8¢ 7/8 18/~ ‘XlWDoo 50CD6G oc8 78
rr W swor Cv4028 7/~ | ENS2 25/~ | QS160/15 el 31~ | oces 16/-
CV4081 7/- EYSl 7/8 8/= 4X25 g 80 7/8 0Cc28  16/-
Cv4033 7/- | E¥st 7/~ | Q8150/30 spas 0= | 8sar o8- | ocss 1i/e
CV4044 12/- | EYS3 8/8 6/ /254 8542 7/8 | OC4s 4/8
- - s = OV4045 10/~ EY8B¢  9/- Q8150/36 Thress ;71- 88L  180/- 0oC4s 4/~
CV404690/- | EY88 7/~ 20/~ /25 e | 20AG 8- | oC7l 48
In a |0 an e eVISIon Sviotals ||| mmo. & ] QSISONES N en smais b Soay her | ol 1=
CV4062 17/8 EZ41 9/ 20/~ 1053 80Cl 12/- | OC?4 6/-
CV406430/- | EZso 8/ | Q8150/80 sRiaY 108 | poca 28~ | oc1s 6l
CY30o 128 | Ez81 6/6 20/8 b-lgm g; 90CV 28/~ | OC76 6/~
- DAF9l 4/8 | QTIO 67/8 | Q81209 7/3 49 Y- | woB2 1l | ocr7 8-
DAF98 7/6 | GU20 100/~ | QVO3-12 SYeST - | loous sje | ocTs g
a e em " e 0 e e peoyaos ||| auenaay - 12~ | §lso1z 18/~ | o3 L (Koo s
DET3 QY301 16/- QV04-7 12/8 = 803 35/~ OC81D 4/~
1,000/~ | 0GZ30 10/~ | QV05-25 §/- gAﬁb lgl,-e 807 9/~- OC81M 6/8
DETI9 6/6 | 0732 10/- | QV06-20 AK8 811 38/~ | ocCsiDM
= DET20 2/6 Gz34 11/~ 27/6 | 8ALs 3/~ | 818 7§/~ 8/~
0 ectronlcs DET22 Qz3? 16/~ | QY3-125 sAMS 316 | e13UsA 0c82 /-
* 10F o R10 li'gt 6AQ4 41- 703A 1%31: &ngb :;:
DET23 Huumm R17 8- | 6AQ5 6/3 | 723a/B 0C149  §/=
: Dm"um’l- kre sy~ | RIS T8 | O 8 | rsa ey | OG0 I-
The next full time 16 month College Diploma - _.l,:;_ KTol 176 BE o 19 1 B G o 3"3': gon 8-
. : - - 80/- | 6AUSGT 3A 360/- | 8X642 318
Course whichgives athorough fundamental Dm“ 4 | KT 48 | mosnzso go- | &1 1 | XAl ye
_ 3 S pmd - / - 20/- 6B4G 20/~ 56A 5/= XAlll 3/e
nd television engineers DHE3  6/- (cs) 81M2 32/6 | 6BA8 B8/~ | 872a 57/8 | XAllz 4/8
training for radio a g P DT 49 LT st | SilEia7o- | eBEs - | saia 728 Xai2b 8-
30 40/ 6HHE - / A -
starts on 1st January 1970. kot oo | Kmss v | 2150, 307 | 8556 5 [ ws 5o | ¥AME oo
DK@ o/~ | KR 6 8P4l e | eBK4 ole | 200 16- | XAl B
) . . DK98  7/9 0 P6l 6/~ | 6BN6 776 | 8844 40/~ TUBES
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SPECIAL MONEY
SAVING DISCOUNTS

Rec. Retail Discount

AMPLIFIERS Price Price
ARENA F210 2 X 10 watts |
Stereo Amplifier teak case €34 13 0 £29 10 0
DULCE 207 Stereo Amplifier.. | €25 0 O £i7 5 0
DULCI 207M as above but |
accepts magnetic cartridge €30 0 0 £21 15 0
GOODMANS Maxamp teak or
walnut b4, e 54 0 O £42 15 0
LEAK Stereo 30 plus chassls
model v €53 0 0 £4) 10 0
LEAK Stereo 30 plus teak cased €59 10 © €48 12 6
Leak Stereo 70 chassis modei.. | €63 0 0 £50 IS ©
Leak Stereo 70 plus teak cased | €69 10 0 | £55 15 O
NIKKO TRM 408 .. | €46 10 0 £)9 10 0
NIKKO TRM 120 I €% 0 0 £84 10 ©
ROGER! S RAVENSBOURNE
teak ¢ | €o4 o| €54 10 o
ROGERS RAVENSBROOK Limited
thassis model Quantity | £34 10 0
ROGERS RAVENSBROOK |
n teak case .. €46 10 0f €910 0
SANSUI AU 222 - L. | €6217 7| €56 10 0O
SANSUI AU 555 | €80 9 7 £69 10 0
TRUVOX TSA200 teak cased £54 12 © 4% 5 0
ROGERS Cadet Mark Il teak
sed | €37 10 0| €410 0
QUAD 33 Control Unit and
303 Power Amplifier €98 0 0 €92 10 0
TELETON 203E o—p LE | €28 7 6| €210 0
FM TUNERS
ARENA F2) | with Decoder £39 18 0| €34 15 0
DULCI FMT7 Mono tuner €22 ) o £810 0
DULCI FMT7S Stereo tuner.. €29 8 0| £23 10 ©
GOODMANS Stereomax teak
stereo tuner €82 10 5| €70 10 O
LEAK Stereo Trouxhllne tuner
chassls mounting €50 10 6 €9 10 0
LEAK Stereo Trouxhlme teak
cased : €59 13 10| €48 10 0
QUAD Stereo Tuner .. 51 0 O €45 15 O
TRUVOX FM200 less Decoder | €37 12 11 £3210 0
TUNER AMPLIFIERS |
ARENA TI1500 teak only €64 | £57 10 0
(add 7 gns.
for decoder)
ARMSTRONG 425 €79 14 9 £71 10 0
ARMSTRONG 426 . €88 19 0 £79 10 ©
B & O Beomaster 1000 .. | £101 15 0| 49410 ©
GOODMANS 3000 .. 4 €77 14 7 £67 10 O
(with
decoder)
NIKKO FAM 12F - .. | £68 8 3 £59 10 0
NIKKO ST 701 .e .. | €136 311 | £120 0 ©
SANSUI 350 .. bd .. | €129 1 10| €114 10 ©
SANSUI 2000 €162 3 0| £l47 10 O
SANYO DC60 2 x 30 watts rms €99 0 0 £89 10 ©
(with
decoder)
TELETON F2000 2x5 watts
ms  aw “ we . £43 0 O £37 10 0
(with
decoder)
TELETON R8000 Tuner/Ampli-
fier with 2 speakerenclosures | £70 19 0 49 10 ©
(with
decoder)
SPEAKERS
(Prices quoted for single speaker unless otherwise
specified)
ARENA HTI4 bookshelf type
in teak : | €14 3 0} @210 o
ARENA HTIO teak or rose-
wood . &' £19 19 0 £17 10 O
CELESTION Ditton 10 oo £21 13 1 l EI7 15 0
CELESTION Ditton (5 w £31 3 7 €26 S O
GOODMANS Maxim .. ¢ £20 IS 6 £16 15 O
GOODMANS Mezzo |l €30 18 0 £25 10 ©
GOODMANS Magnum K £40 2 0 £29 IS 0
LEAK Sandwich f .. | €43 10 o €37 10 0
LEAK Mini Sandwich .| €29 15 0 €25 5 0
LOWTHER Accousta PM6 £45 10 0O £40 10 0
LOWTHER Accousta PM7 €55 10 0 €50 10 0
KEF Celeste .. £29 0 0 €25 0 0
KEF Concord - €43 10 0 £37 10 0
QUAD Efectrostatic . €66 0 0| €59 10 O
WHARFE DALE Denton per
| €3312 o €910 0
WHARFEDALE Super Lln(on
2 0 0 €7 10 0
WHARFEDALE Dovedale Il €39 10 0 £32 19 6
WHARFEDALE UNIT 3 Speak-
er Kit . £10 17 6 £9 5 0

PLAYING DECKS

GARRARD 401 . 2
GARRARD AP75 A
GARRARD SP25 M.\rk L} .
GARRARD SRP22 e
GARRARD SL95 “ o
GARRARD SL75 . ¥
GARRARD 5L65 " .
GARRARD 5L55 4 '
GARRARD 60 Mark i .
GARRARD 3500 .
GARRARD 2025 T/C
GARRARD 1025

GOLDRING GLs8 ..
GOLDRING GL75 .

THORENS TDI125 .. ..

Plinths, tops and accessories of
discount on recall price.

STEREO CARTRIDGES

AUDIO TECHNICA AT6
SHURE M3DM

SHURE 31E ..

SHURE 32E

SHURE 55E

SHURE 445

SHURE M75E

SHURE V13 Mic =
GOLDRING CS90 ..
GOLDRING 800 he a

STEREQO TAPE DECKS AND RECORDERS

AIWA TP 1006H professional

stereo tape recorder | €207 18
AIWA TP 1011 professional |
stereo 3 head tape dec (164 6
SANYO MR9I0 4 grack stereo
tape recorder €83 10
SANYO MR929 4 track stereo
tape recorder, 2 detachable
speakers L. . .. | €100 |6
SANYO MR80I stereo tape
deck .. . oo a I 1£7% O
BATTERY/MAINS PORTABLE TAPE
GRUNDIG C 2200 .. ow £97 19
NATIONAL RQ40IS .. 5 €40 11
NATIONAL RQII3S .. .. €212 10
NATIONAL RQIS3S .. e £54 12
NATIONAL RQI58S £75 12
NATIONAL Cassette Recorder | €31 10
TOSHIBA Recorder .. £39 18
PHILIPS EL3002 o . € o
SHARP RD 303E - 50 £29 8
COMPLETE HI-FI SYSTEMS
PHILIPS GFB18 Philips auto-
change player, Integrated
2 X4 watts amplifier, 2 separ-
ate speakers, all In teak finish £51 9
RADON 404 SYSTEM Garrard
SP25, separate 2x8 watt
amplifier, 2 bookshelf type
speakers, teak or blond oak £57 4
DSOR 1500 Garrard 2025
T/C, integrated 2Xx4 watt
amplifier, 2 separate speak-
ers, all finished in teak £57 I5
TOSHIBA SOPHIA Transcrip-
tion turntable, magnetic
cartrldze, integrated tuner
lifier, with stereo de-
co er, fitted hinged perspex
top, 2 separate speakers,
walnut finish £82 19
SANYO DC534E Transcription |
turntable, magnetic cart- |
ridge, integrated tuner/ |
amplifier, 2 X 12 watts rms,
decoder, fitted hin.ed pers- |
pex top £132 10
M\(ch»nl SANYO SX/ X |
speakers per palr . £37 16

Mail Order Department, 26 Victoria Street, Wolverhampton, Staffs.

on the Best Hi-Fidelity
Equipment on the Market Today

Rec. Retail

Price

above available at 10%

F e lalinlnlind
NABTaSenR
LOoA NN

€3

CADDUNNOWANNDNON—O &

CANDAWO C®O

All goods are in manufacturer’s sealed cartons and are insured against loss or damage in transit.
Guaranteed by return’’ service. Add 7[6 to all orders for p. & p. Send cash[cheque with order to:

Smith’s Radio Service (Wolverhampton) Ltd.

Tel: Wolv. 29246

Discount
rice

COO—DUNNNECTOAN—O =N
L)
(-]

[-X-T-%. X-F-Y-Y-¥. 4. ¥. ¥ ¥-¥-F-N.Y-X.)

0 £ 10 ©
3 €6 2 6
5 €11 10 0
1] £10 15 0
6 L1319 o
6 L1219 6
10 €23 5 0
3 €35 0 0
0 €4 1 6
0 112 6

|
0| £I169 10 O

0| £I139 10 ©
0 £74 10 C
0| £89 10 0O

0l €67 10 ©

RECORDERS

£72 10
£34 10
£18 0
£42 10
59 10
£26 10
£34 10
€26

{mains unit
€410 0

extra)
1o

000000V
X--R-J-71-T1-%-)

0} £119 10 O
] £32 10 0
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NEW TITLES
FROM BUTTERWORTHS —
ILIFFES — NEWNES

Electromagnetic
Theory: Problems
and Solutions
Volume 1

By K. Foster, MA, and R. Anderson, BSc.

This book provides in convenient form a number of
carefully selected problems and solutions which the
student often finds lacking in his other teaching books.
The authors believe that the subject of electromagnetism
cannot be thoroughly understood until the student has
been able to spend some time solving problems on the
subject matter. The selection of problems has been
made with various criteria in mind: techniques the
student must acquire, representative problems from
exam papers, development of the necessary elusive
‘feeling for the subject’ and practical examples based on
experimental results derived from field plotting equip-
ment. This volume should admirably meet the needs of
students who are undergoing the first year of a course
of electromagnetic theory for an engineering, physics or
mathematics degree.

1969 212 pages illustrated limp 30s.

Radio and Line
Transmission—Vol. 1
2nd Edition

By G. L. Danlelson, MScTech, BSc, CEng, MIEE.

This volume and its sequel (coming shortly) are written
with the intention of providing a broadly-based intro-
duction to the subject of communications and to the
basic theory necessary to its understanding. In this
second edition, the opportunity has been taken of
bringing the material of the book into line with recent
developments and with changes in the major syllabuses,
particularly that of the City and Guilds.

1969 276 pages 239 illustrations  25s.

Television Engineering
Principles and Practice
Volume 3:

Waveform Generation

By S. W. Amos, BSc, CEng, MIEE, D. C. Birkin-
shaw, MBE, MA, CEng, FIEE, and K. H. Green,
CEng, MIERE.

The first edition of this textbook written by members
of the BBC Engineering Division was very well received.
New sections, such as information on circuits based on
transistors, have now been added to the original material
which deals with the application to television of
sinusoidal, rectangular, sawtooth and parabolic waves.
Also, sections dealing with the generation of waves have
been extensively re-written. Television engineers and
engineering students shuld find this volume most
helpful.

1969 268 pages 15t illustrations 70s.

Available from your bookseller or :

THE BUTTERWORTH GROUP
88 Kingsway
London WC2
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GENUINE ONCE A YEAR CLEARANCE SALE

25 ONLY TO CLEAR. All brand new and in original CASES
& PACKING. Currently being advertised at £85-0-0 for
used ones.

OUR PRICE while they last £295-0-0 p. & p. 30/-.
And these are NEW with money back guarantee.

TRADE ENQUIRIES FOR QUANTITY RATE

MARCONITF801-/A SIGNAL GENERATOR
10=300 mc/s in 4 bands. Internal mod at 400 c/8
1 Kc/s. External 50 ¢/s to 10 Ke/s. Output
0-100db. Below 200 mv at 75 Q source. Complete
with full kit of spares. All leads and instruction book.

__.i;»
%

; 12 only to clear in mint condition.
RACALFrequencyCounterTypeS.A.20.
0-100 Kc/s. Auto or Man. count.

ggIHCE £2 5 P. & P.£1-0-0

TRADE ENQUIRIES FOR QUANTITY

6 onLy LEFT 10 cLEAR AT £50 eacn

This signal generator is currently advertised at
double this figure. Ours are in mint condition
and complete with all leads. (Money back if not
satisfied.) Marcont AM. F.M. signal generator
T.F.937 (CT218). 56 F.T. film scale, 85 Kc/s=
30 me/s in 8 ranges. Output: luv—100mv at
75 ohms. High level output of 1v. Internal
modulation 400 ¢/s=1 Ke/s=1.8 Ke/a=3 Kc/s.
AM. 15 Kc/s=90 Kc/s. Deviation F.M. Extnl.

50 c¢/s=12 Kc/s. Built-in crystal callbrator.

We also have 5 T.F.948 models left at the same ridiculous price of £50, which are the
same as above, but freq. range 20-80 mc/s in 2 bands with F.M. deviation up to
600 Kc/a.

‘We hold very large stocks of test equipment, teleprinter and telegraph equlpment.
Millions of new condensers. Industrial valves and components. (Trade enquiries
invited.) Send 2/8 for stock list.

THE TRADING POST

TECHNICAL DIVISION
4 CASTLE STREET, HASTINGS, SX. Telephone : Hastings 2875

WW—132 FOR FURTHER DETAILS

EDDYSTONE
COMMUNICATION
RECEIVERS
FROM £59-10-0
covering 10KHZ-870MHZ

ILLUSTRATED LEFT-830/7 HIGH
GRADE G.P. HF/MF RECEIVER COV-
ERING 300KHZ-30MHZ IN 9 RANGES.
DOUBLE CONVERSION FROM 1.5
MHZ. PANORAMIC UNIT FOR VISUAL
DISPLAY

SEND 6d. STAMP FOR GENERAL

RECEIVER LEAFLET ORSPECIFY
FREQUENCY COVERAGE REQUIRED.

SOUTH COAST EDDYSTONE CENTRE

COSH & HAMMOND

29 BEACHRD., LITTLEHAMPTON, SUSSEX.TEL: 4477
EXPORT WELCOMED—RANGE IN STOCK—COMPONENTS

WW-—133 FOR FURTHER DETAILS

USED THROUGHOUT THE WORLD, SANWA'S
EXPERIENCE OF 30 YEARS ENSURES ACCURACY,
RELIABILITY, VERSATILITY. UNSURPASSED TESTER
PERFORMANCE COMES WITH EVERY SANWA
8 Months’ Guarantee - Excellent Repair Service

Modei P-1B : i €3 7 6
Model JP 5D £56 10 0
Model U-500 £7 5 0
Model 360-YTR . £7 17 6
Model AT-1 £11 7 8
Model 380-CD E£13 | 6 @
Modei F-80TRD oy £13 15 ©
Model 430-ES a £19 0 ©
MODEL U-500 Model EM-700 £61 0 0

PLEASE WRITE FOR ILLUSTRATED LEAFLETS OF THESE SANWA METER

SOLE IMPORTERS IN U.K;

QUALITY ELECTRONICS LTD.

47-49 HIGH STREET, KINGSTON-UPON - THAMES, SURREY. Tel: 01-546 4585

WW—134 FOR FURTHER DETAILS

LATEST RELEASE OF
RCA COMMUNICATION RECEIVERS AR88

BRAND NEW and in original cases—A.C. mains input. 110V
or 250V. Freq. in 6 bands 535 Kc/s-32 Mc/s. Output impedance
2.5-600 ohms. Complete with crystal filter, noise limiter, B.F.O.,
H.F. tone control, R.F. & A F. variable controls. Price £87/10/-
each, carr. £2.

Same model as above in secondhand cond. (guaranteed working
order), from £45 to £60, carr. £2.

*SET OF VALVES: new, £3/10/- a set, post 7/6; SPEAKERS:
new, £3 each, post 10/-. *HEADPHONES: new, £1/5/- a pair,
600 ohms impedance. Post 5/-.

ARS8 SPARES. Antenna Coils L5 and 6 and L7 and 8. Oscil-
lator coil L55. Price 10/- each, post 2/6. RF Coils 13 & 14;
17 & 18; 23 & 24; and 27 and 28. Price 12/6 each. 2/6 post.
By-pass Capacitor K.98034-1, 3x0.05 mfd. and M.980344,
3x0.01 mfd., 3 for 10/-, post 2/6. Trimmers 95534-502, 2-20 p.f.
Box of 3, 10/-, post 2/6. Block Condenser, 3 x 4 mfd., 600 v.,
£2 each, 4/- post. Output transformers 901666-501 27/6 each,
4/- post.

O /Av;:l(i)lable with Receiver only.

MARCONI SIGNAL GENERATORS

TYPE TF-144G

Freq. 85Kc/s-25Mc/s in 8 ranges. Incremental: 4 /— 1%, at 1Mc/s.
QOutput: contimuously variable 1 microvolt to 1 volt. Output
Impedance: 1 microvolt to 100 millivolts, 10 ohms 100mV-1 volt-
52.5 ohms. Internal Modulation: 400 c/s sinewave 75% depth.
External Modulation: Direct or via internal amplifier. A.C. mains
200/250V, 40-130 c/s. Consumption approx. 40 watts. Measure-
ments: 19} x 124 X 10 in. The above come complete with Mains
Leads, Dummy Aerial with screened lead, and plugs. As New, in
Manufacturer’s cases, £40 each. Carr. 30/-. DISCOUNT OF
10% FOR SCHOOLS, TECHNICAL COLLEGES, etc.

.A.E. for all enquiries. If wishing to call ot 3'B ]RUI.UCK RUAD. TUTTENHAM. N.]7
:t:rEes, pleo'se :elephone for appointment. w. MILL Phone: Tottenham 9213 » ’
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HRO RECEIVER. Model 5T. This is a famous American High Frequency
superhet, suitable for CW, and MCW, reception crystal filter, with phasing
control. AVC and signal strength meter. Freq. range 50 kc/s. to 30 mc/s.,
witht set of nine coils. Complete HRO 5T SET (Receiver, Coils and Power
Unit) for £30, plus 30/- carr.

COM’KAND RECEIVERS ; Model 6-9 Mc/s., as new, price £5/10/- each,
post §/-.

COMMAND TRANSMITTERS, BC-458: 5.3-7 Mc/s.,, approx. 25W
output, directly calibrated. Valves 2 X 1625 PA; 1 X 1626 osc.; 1 X 1629
le;ning Indicator; Crystal 6,200 Kc/s. New condition—£3/10/- each, 10/-
post.

(Conversion as per "Sur%lul Radio Conversion Manual, Vol. No. 2,” by
R. C. Evenson and O. R. Beach.)

AIRCRAFT RECEIVER ARR. 2: Valve line-up 7 x 9001;3 x 6AK5; and
1 X 12A6. Switch tuned 234-258 Mc/s. Rec. only £3 each, 7/6 post; or Rec.
with 24 v. power unit and mounting tray £3/10/- each, 10/- post.
RECEIVERS: Type BC-348, operates from 24 v D.C., freq. range 200-500
Kc/s, 1.5-18 Mc/s. (New) £35.0.0 each; (second hand) £20.0.0 each, good
condition, carr. 15/- both types.

MARCONI RECEIVER 1475 type 88: 1.5-20 Mc/s,, second-hand condition
£10.0.0 each. New condition £25.0.0 each, carr. 15/-.

RACAL EQUIPMENT: RA. 17 Outer Metal case for receiver available, as
new, £10 each, carr. £1. Frequency Meter type SA20: each, carr. £1.
Frequency Counter type SA21: £65 each, carr. 30/-. Diversity Switching Unit
type MA. 168: £35 each, post 10/-. Receiver Converter SA.80: 25 Mc/s-
160 Mc/s, £40 each, carr. £1.

ROTARY CONVERTERS: Type 83, 24 v D.C, 115 v A.C. @ 1.8 amps,
400 c/s 3 phase, £6/10/- each, 8/- post. 24 v D.C. input, 175 v D.C. @ 40mA

output, 28/« each, post 2/-;

CONDENSERS: 150 mfd, 300 v A.C., £7/10/- each, carr. 15/-. 40 mfd, 440 v
A.C. wkg., £5 cach, 10/- post. 30 mfd, 600 v wkg. D.C,, £3/10/- each, post 10/-.
15 mfd, 330 v A.C. wkg., 15/~ each, post 5{-. 10 mfd, 1000 v, 12/8 cach,'}aost 2/6.
10 mfd. 600 v, 8/6 cach, post 5/-. 8 mfd, 1200 v, 12/8 cach, post 3/-. 8 mfd, 600 v,
8/8 each, post 2/6. 4 mfd, 3000 v wkg., €3 each, post 7/6. 2 mfd, 3000 v wkg., £2
each, post 7/6. 0.25 mfd, 32,000 v, £7/10/- cach, carr. 15/-. Q.25 mfd, 2Kv, 4/-
each, 1/6 post. 0.01 mfd. MICA 2.5 Kv. Price £1 for 5. Post 2/6. Capacitor:
0.125 mfd, 27,000v wkg. £3.15.0 each, 10/- post.

AVO MULTIRANGE No. 1 ELECTRONIC TEST SET: £25 each, carr. £1.

OSCILLOSCOPE Type 13A, 100/250 v. A.C. Time base 2 ¢/s.-750 Kc/s.
Bandwidth up to 5 Mcﬁ. Calibration markers 100 Kc/s. and 1 Mc/s. Double
Beam tube. Reliable general pur?;ne scope, £22/10/- each, 30/- carr.

COSSOR 1035 OSCILLOSCOPE, £30 each, 30/- carr.

COSSOR 1049 Mk. 111, £45 each, 30/- carr.

RELAYS: GPO Type 600, 10 relays @ 300 ohms with 2M and 10 relays @
50 ohms with 1M, each, 6/- post.

12 Small American Relays, mixed types £2, post 4/-.

Many types of American Relays available, i.e., Sigma; Allied Controls; Leach;
etc. Prices and further details on request 6d.

GEARED MOTORS: 24 v. D.C., current 150 mA, output 11.p.m., 30/ - each,
4/- post. Assembly unit with Letcherbar Tuning Mccgmmsm and potentio-
meter, 3 r.p.m., £2 each, 5/- post.

Actuator Type SR-43: 28 v. D.C. 2,000 r.p.m., output 26 watts, 5 inch
screw thrust, reversible, torque approx. 25 Ibs., rating intermittent, price £3

each, post 5/-.

SYNCHROS: and o(hcrdfecinl purpose motors available. British and American
ex stock. List available 6d.

TCS MODULATION TRANSFORMERS, 20 watts, pr. 6,000 C.T., sec.
6,000 ohms. Price 25/-, post 5/-.

AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and valves,
relays, magnetic clutches, motors and plug-in amplifiers, with many other items,
price £7/10/=, £1 carriage.

FOR EXPORT ONLY: B.44 Trans—ceiver Mk. III. Crystal control, 60-
95 Mc/s. AMERICAN EQUIPMENT: BC-640 Transmitter, 100-156
Mc/s., 50 watt output. For 110 or 230 v. operation. ARC 27 trans-ceivers,
28 v. D.C. input. Also have associated equipment. BC-375 Transmitter.
BC-778 Dinghy transmitter. SCR-522 trans-ceiver. Power supply, PP893
GRC 32A; Filter D.C. Power Supply F-170/GRC 32A: Cabinct Electri

CcYy 1288/GRC 32A; Antenna Box Base and Cables CY 728/GRC; Mast
Erection Kits, 1186/GRC; Directional Antenna CRD.6; Comparator Unit,
CM<23: Directional Control CRD.6, 567/CRD and 568/CRD; Azimuth
Control Units, 260/CRD. Test Set U .44, complete with Signal Generator

TS.622/U.

SOLENOID UNIT: 230 v. A.C. input, 2 pole, 15 amp contacts, £2/10/- each
post 6/-.

CONTROL PANEL: 230 v. A.C,, 24 v. D.C. @ 2 amps., £2/10/~ cach, carr. 12/6.
AUTO TRANSFORMER: 230-115 v.; 1,000 w. £5 each, carr. 12/6. 230-115 v.;
300VA, £3 each, carr. 1

OHMITE VARIABLE RESISTOR: 5 ohms, 5% amps; or 2.6 ohms at 4 amps.
Price (cither type) £2 each, 4/6 post each.

POWER SUPPLY UNIT PN-12B: 230 v. A.C. input, 395-0-395 v. output @
300 mA. Complete with two x 9H chokes and 10 mfd. oil filled capacitors.
Mounted in 19in. panel, £6/10/= each, £1 carr.

TX DRIVER UNIT: Freq. 100-156 Mc/s. Valves 3 x 3C24’s; complete with
filament transformer 230 v.qA.C. Mounted in 19in. panel, l‘A/lO/-’cach, 15/~ carr.

-

ALL GOODS OFFERED WHILST STOCKS LAST IN “AS 1S’ CONDITION UNLESS OTHERWISE STATED

POWER UNIT: 110 v. or 230 v. input switched; 28 v. @ 45 amps. D.C. output.
Wt. approx. 100 Ibs., £17/10/- each, 30/- carr. SMOOTHING B.NITS suitable
for above £7/10/- each, 15/- carr.

DE-ICER CONTROLLER MK. III: Contains 10 relays D.P. changeover hea
duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud switch 30-way relay operated,
one five-way ditto, D.C. timing motor with Chronometric governor 20-30 v.,
12 r.p.m.; geared to two 30-way stud switches and two Ledex solenoids, 1 delay
relay etc., sealed in steel case (4 X 5 X 7 ins.) £3 each, post 7/6.

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 X 811 valves,
microphone and modulator transformers etc. £2/10/- each, 15/- carr.

ADVANCE TEST EQUIPMENT: VM78 A.C. Millivoltmeter (transistorised)
€55 each; TT1S Transistor Tester (CT472) £37/10/- each; VM77C Valve
Voltmeter £40 each. Carr. 10/- extra per item.

NIFE BATTERIES: 4 v. 160 amps, new, in cases, £20 cach, £1 10/- carr.

FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0-9999, with locking and reset controls mounted in @ 3in. diameter case. Price
30/- each, postage 5/-.

UNISELECTORS (ex equipment): 5 Bank, 50 Way, 75 ohm Coil, alternate wipe,
£2/5/- each, post 4/-.

FREQUENCY METERS: BC-221, meter onlhmo each, BC-221 complete with
stabilised power supply £35 each, carr. 15/-. LM13, 125-20,000 Kc/s., £28 each,
cart 1512 15,1750, £75 each, carr. £1. TS323/UR, 20-450 Mc/s., £78 each, carr,
15/-. FR-67/U: This instrument is direct reading and the results are presented
directly in digital form. Counting rage: 20-100,000 events per scc. Time Base Crystal
Freq.: 100 Kc/s. per sec. Power supply: 115 v., 50/60 c/s., £100 cach, carr. £1.

CT.49 ABSORPTION AUDIO FREQUENCY METER: freq. range 450 cle-
%glxc/s., directly calibrated. Power supply 1.5 v.-22 v. D.C. £12/10/- each, carr.

CATHODE RAY TUBE UNIT: With 3in. tube, colour green, medium persis-
tence complete with nu-metal screen, £3/10/ - each, post 7/6.

APNI ALTIMETER TRANS./REC., suitable for conversion 420 Mc/s., com-
plete with all valves 28 v. D.C. 3 relays, 11 valves, price £3 each, carr. 10/-.

TEST EQUIPMENT
MARCONI TF-142F Distortion Factor Meter .. .. K85 each
TF-1274 VHF Bridge Oscillator : £75 each
TF-1275 VHF Bridge Detector 50 £75 each
TF-1067/1 Heterodyne Frequency Meter £85 each
TF-899 Valve Millivoltmeter . . .. £35 each
TF-978 VHF Admittance Bridge £85 each
TF-894A  Audio Tester .. = £55 each
F. Universal Bridge - .® .. £75each
TF-329G Circuit Magnification Meter .. £45 each
TF-428/2 Valve Voltmeter - £12/10/- each
TF-428/1 Valve Voltmeter od £8/10 - each
TF-726C UHF Signal Generator .. £65each
TF-934 Deviation Test Meter £35 each
6075A Deviation Test Meter £85 each
TF-987/1 Noise Generator - av .. £20 each
TF-956 (CT.44) A.F. Absorption Wattmeter £20 cach
FIRZ HILL V.200 Sensitive Valve Voltmeter £35 each
B.810 Incremental Inductance Bridge £78 each
SOLATRON CD-513 Oscilloscope .. £45 each
CD-513-2 Oscilloscope .. £47/10/- each
AW-553  Power Amplifier .. £30cach
AIRMEC Type 701 Signal Generator £50 each
POLARAD Type MSG-1 Microwave Signal Generator,
950-2400 Mc/s .. ) ’ oe .. £100 each
PHILLIPS Type GM-6008 Valve Voltmeter. . £35 each
DAWE Type 402C Megohm Meter £12 each

CANADIAN C52 TRANS/REC.: Freq. 1.75-16 Mc/s 'on 3 bands. 2
M.C.W. and C.W. Crystal calibrator etc., power input 12V. D.C., new cond.,
complete set £50. Used condition working order £25, Carr. on both types £2/10/~
Transmitter only £7/10/- (few only) Carr. 15/-. Power Unit for Rec., new £3/5/-.
Used power units in working order £2/5/-. Carr 10/~

AVOMETERS: Model 47A, £10 each, 10/- post. Excellent secondhand cond.
(meters only).

DECADE RESISTOR SWITCH: 0.1 ohm per step. 10 positions. 3 Gang, cach
0.9 ohms. Tolerance +1% £3 each, 5/- post. 90 ohms per st 1Q positions,
total value 900 ohms. 3 Gang. Tolerance +1% £3/10/- each, 5/- post.

TELESCOPIC ANTENNA: In 4 sections, adiustable to any height up to 20 ft.
Closed measures 6 ft. Diameter 2 in. tapering to 1 in. £5 cach + 10/- carr. Or
£9 for two + £1 carr. (brand new condition).

COAXIAL TEST EQUIPMENT: COAXWITCH—Mnftrs. Bird Electronic
Corp. Model 72R$; two-circuit reversing switch, 75 ohms, type "N female
connectors fitted to receive UG-21/U series plu%s. New in ctns., £6/10/- each,

ost 7/6. CO-AXIAL SWITCH—Mnftrs. Transco Products Inc., Type
&1460-22, 2 pole, 2 throw. (Ncw) £6/10/- each, 4/6 post. 1 pole, 4 throw,
Type M1460-4. (New) £6/10/- cach, 4/6 post.

PRD Electronic Inc. EQuipment: FREQUENC¥ METER: Type 587-A,
0.250-1.0 KMC/SEC. (New)£75 each, post 12/6. FIXED ATTENUATOR:
Type 130c, 2.0-10.0 KMC/SEC. (New) £5 each, post 4/-. FIXED ATTENU-
ATOR: Type 1157S-1, (new) £6 each, post 5/-.

CALLERS BY TELEPHONE
APPOINTMENT ONLY

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213
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Kinver for Integrated Gircuits

:?t'n‘l:a':o sbw:gcuss. New 750uH inducto
DIODES. Ex eapt. A ure button type. ew 750u nductors
Silicon, 150 PIV. 10 amp. 10/ doz. P. & P. 1/6. § 5/- doz.

4 for 10/-. 150 PIV. 20 | THERMOSTATS. - f Mixed 1 and W,
amp. 4 for £1. X $*'x 13", 0.C. above J resiators. 250 for (2/6.

120°F. 14a. 250v. 5§/ ea. LINEAR
INTEGRATED
COMPUTER PANELS (as
shown) 2in. X 4in. 10 for 10/- + LARGE CAPACITY CIRCUITS FOR
1/6 p. & p. Guaranteed min. 35 ELECTROLYTICS. 4iin, ALL YOUR
transistors: 25 for £) p. & p. 3/8 2in diam. 8crew terminals.
niin. 85 transistors; 100 for 5/-, SEOGE AT dve: 5, IR ! REQUIREMENTS
P & p. 6/8. min. 350 transistors; 10.000uF 25V d.c. wkg. 7/6 . o
,000 for £30 4 carr, 25.000uF 12V d.c. wke. 7/é Plessey Type SL403A 3 Watt Audio Amplifier . 49/6
GIANT PANELS 5}° x 4" min. 14 % 44° screw terminals— G. E. Type PA230 Low Level Amplifier i 21/-
%-%%‘f"i%ﬁw’m,:mﬁci‘& - EOUORESEV A, i -t G.E. Type PA234 1 Watt Autho Amplifie 23/-
or 2/-p. & p. NEW PLESSEY CAPS. G.E. Type PA237 2 Watt Audio Amplifier /-
i o o B, Sl 11" % 41 5000.F 55V d.c. G.E. Type PA246 5 Watt Audio Amplifier . 57/-
resistors, 3 for 25/-. P. & P. 2/-. P (- €a. RCA Type CA3000-D.C. Amplifier 54/9
TR e ——— S 2000. K 25V d e witg] RCA Type CA3011 Wide Band Amplifier 20/-
POWER TREMSSTOR  pm. ¥ i &e: e e RCA Type CA3020 } Watt \Afnde Band Amplif'it.zr . 32/
PANELS with 2 power transistors sim. to 0C28 on | NEITORE. NS cz‘s\o';; RCA Type CA3028A Differential/Cascode Amplifier {120 MHz) 20/-
fiaphoboar 3, (components, 2 EoarddI(41] x| 0628) $l-doz. P. & P. 1/ RCA Type CA3029 Operational Amplifier 55/2
———————ia ;:n;'l"“' ”2‘ :°:; ‘;-0“; P.1/. RCA Type CA3035 Ultra High Galn Amplifier 30/-
um—2.2u non- iy
MINIATURE GLASS NEONS, 12/6 doz. volar. 10/~ doz. P. & P. 1/-. §  Mullard Type TAA263 AF. Amplifier . 3 15/9
Mullard Type TAA293 General Purpose Amplifier 21/8
TRIMMER POTS on 2° x 4° bds. + Ta. caps. and | DESK NES Mullard Type TAA310 Record/Playback Pre-Amplitier 32/- .
other components. 100 £2. 500 02, 15K. 20K. Please Complete ‘Ix:sttEdEx'l.lgmdle Mullard Type TAA320 MOS LF. Amplifier 13/5
State requirements. 5 for 10/- + 2/-p. & p. line. connection biock. re- G.E. Type 2N5306 Darlington Pair 11/6
celver ete. P hie Hin: . o
OYERLOAD CUT OUTS. Panel mounting in the e GE. Type G13T1 Progr Uni T - 10/8
following values §/- each: 3, 4 amnp. Add 1/- each to the above i.c.s. for data sheets if required. Data sheets may be purchased
EXTRACTOR BLOWER FA NS separately at 1/6 each post free.
(PAPST) 100 C.F.M. 4} X 4} X 2in. Nholt uey R:'blwol;k' Send now for our COMPONENTS CATALOGUE at only 2/- post free. This catalogue
2800 R.P.M. 200/250 volt A.C. J e PR for is packed with information on a host of up-to-the-minute componems by leading
. Only ~ 19/6 each. manufacturers. Included are International Rectifier Products, Resistors, Capacitors,
ery clean, smooth § p. & p.5/-. Two for .
running fans, guaran- f| 39/8 post free. Four Veroboard. Plugs and Sockets, switches etc.
teed working. $0/- ] for 70/- post free. Please note that all goods supplied by us are brand new and guaranteed to fully conform
ea. post free. to the manufacturer’s published specifications.

DISCOUNTS: Order Value of £5—10%: Order Value over £10—15%. Cash with order
nlease Past and packing 1/6 per order.

KEYTRONICS

ELECTRONICS LTD
52 Earls Court Road, London, W.8. Rl " AIVER
,. STOURBRIDGE WORCS
MAIL ORDER ONLY 01.478.8499 ” vg Telephone: KINVER 2099

WW—137 FOR FURTHER DETAILS WW—138 FOR FUR DETAILS

ARE YOU QUALIFIED TO MOVE.
cnll's LARGE OR SMALL QUANTITIES

CHUKES TRADE ENQUIRIES WELCOMED
SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS
RELAY AND INSTRUMENT COILS, ETC.

VACUUM IMPREGNATION TO APPROVED STANDARDS LEC AR "g e s s ‘
E TRONICS
ELECTRO-WINDS LTD. APPOINTMENTS LTD. '

CONTRACTORS TO G.P.O., A.W.R.E., LE.B., B.8.C., ETC. NORMAN SE- 105/
123 PARCHMORE ROAD, THORNTON HEATH, SURREY T il B ey ORISTRANGD LGNGO
R4.8LZ EST.

01-653 2261 Ci . 1933 89
""’"””

ELEPHONE AMPLIFIER
=g O

\‘f -

o o

it you are a Design Engineer or in systems test. technical '
sales. production engineering. field service or technical writing.
let ELECTRONICS APPOINTMENTS help you. They are in
consultation with almost 800 companies on all aspects of
electronic engineering
Among our cufrent vacancies are the following

Senior Sales Engineer, H.N.C. standard. with extensive selling
experiance in or il

Salary £3,000. London based.

Senior Design Enginear, H.N D or equivalent. as Assistant
to Chiet Engineer. Experience in modern digital control electronics
and high speed counting

£1,800. South Herts based
This placemant service is entirely free and confidential ’

al field

AN N N N N\ N\ N\

WW-—139 FOR FURTHER DETAILS

£7/1 5 /0 Why not increase efficiency of Office, Shop
;x)nd Vl\)’]arei’llpuse with this incregible DeﬁliuL}e

i . . 'crtable Transistor TELEPHONE A -

Solve your communijcation problems with this FIER which enables you to take down long
new 4-Station Transistor Intercom system  game as 4-Station Intercom for two-way instant con- telephone messages or converse without
(1 master and 3 subs), in de luxe plastic  versation from MASTER to SUB and SUB to MASTER.  holding the handset. A useful office aid. A
cabinets for desk or wall mounting. Calljtalk/ Ideal as Baby Alarm and Door Phone. Complete with must for every telephone user. Useful for

i 66ft. connecting wire. Battery 2/6. P. & P. 4/6. hard of hearing persons. Onfoff switch.
listen from Master to S8ubs and 8ubs to Ma.ster. g y / Vélume ‘Contral, Operates on oie o Va
Operates on one 9 v. battery. On/off switch. battery which lasts for months. Ready to
Volume control. Ideally suitable to modernise 7-STATION INTERCOM operate. P. & P. 3/6 in U.K. Add z/6 for
Office, Factory, Workshop, Warehouse, Hos- Battery.

pital, Shop, etc., for instant inter-departmental gbmiﬁ?m}uﬁf S;Jn}:i'sstgr’:‘;é?ng &il:- S‘S’ggfkeﬂ‘:m Full price refunded if returned in 7 days.

contacts. Complete with 3 connecting wires,  Ca)) on Master identified by tone and Pilot lamp. Ideally
each 66ft. and other accessories. Nothing suitable for Office, Hotel, Hospital and Factory. WEST LO.NDON DI.RECI’ SUPPLIES (W.W.),
else to buy. P. & P. 7/6 in U.K. Price 27 gns. P. & P. 14/6 in U.K. 169 Kensington High Street, London, W.8
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Complete stereo

system — 28

ons.

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. It is ideal for wall or shelf mounting either upright or

horizontally.
Type 1 SPECIFICATION

impedance 10 ohms. it incorpcrates Goodmans high flux 674" speaker
and 2%~ tweeter. Teak finish 12°x 63" x53 . 4 guineas each. 7/6d.p. 8 p
Type 2 as type 1. Size 174" x103"x63". Incorporating Elac 103" x63"
10,000 lines and 23" tweeter, 3 ohms impedance 53 guineas plus

7/6d.p. &p.
Garrard Changers from £7.19.6d. p. & p. 7/6d.
Cover and Teak finish Pli

£4.15.0d. 7/6d.p. & p

% Integrated Trznsistor Stereo Amplifier

9GNS.

plus 7/6d.p. & p.

The Duetto is a good quality amplifier, attractively styled and
finished. It gives superb reproduction previously associated with

amplifiers costing far mor=.
SPECIFICATION:

R.M.S. power output: 3 watts per channel into 10 ohms speakers

INPUT SENSITIVITY: Suitable for medium or high output crystel
cartridges and tuners. Cross-tak better than 30dB at 1Kc/s.

CONTROLS: 4-position selectdr switch (2 pos. mono and 2 pos. Stereo)

dual ganged volume control.

TONE CONTROL: Treble lift and cut. Separate on/off switch. A preset

balance control.

SPECIFICATION

Sensitivies for 10 watt output at 1 KH: into 3 ohms. Tape Head: 3mV {at 3% i.p.s.). Mag P.U.
2 mV. Cer. P.U.: 80 mV. Tuner: 100 mV. Aux. 100 mV. Tape/Rec. Output: Equalisation far each
input is correct 10 within +2dB (R.LAAA} from 20 Hz to 20KHz. Tone Control Range: Bass
14 dB at 15 KHz. Total Distortion: {for 10 watt output)

+13 dB at 60 Hz. Treble
Signal Noise 60dB. AC Mains 200-250v

Size 12§" long. 4}" deep. 24" high.

TEAK  FINISHED
81 GNS.

plus 7/6 p. & p
Built 8nd tested

CASE

1.6%.

OUTPUT: 10 watts der channel Into 3 to 4 ohms speakers (20 watts) monoral.

INPUT: 6-position rotary selector switch {3 pos. mono and 3 pos. stereo). P.U. Tuner, Tape
and Tape Rec. out Sensitivities: All Inputs 100 mV into 1.8M ohm.

FREQUENCY RESPONSE: 40Hz-20KHzt 20B

TONE CONTROLS: Separate bass and treble controls. TREBLE 13d8 lift and cut {at 15KHz}
BASS: 15dB lift and 25dB cut {at 50Hz)

VOLUME CONTROLS: Separate for each channel. AC MAINS INPUT: 200-240v. 50-60Hz.
Viscount Mark Il for use with
magnetic pick ups. Suitable for cartridges with minimum output of 4mV, cmy/sec. at lkc. Input
Impedance 47k. 15 gns plus 7/6 p.&p.

ali3

RADIO & TVCOMPONENTS (Acton) LTD
21a High Street, Acton, London, W.3.

also 323 Edgware Road, London, W22,
Goods not dispatched outside U.K. Terms C.W.0. All enquiries S.A.E.

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPUIFIER

1
131 GNS., 76, 8
SIZE: 124" x 67 x 2} in teak-finished case

Built and tested.
SPECIFICATION

aneti

pick ups tion as above. Fully equalised for

SPECIFICATION

OUTPUT: 10 watts into a 3 ohms speaker

INPUTS: (1} for mike (10 m.v.). Input {2) for gram
m.v.] indivdual bass and treble control.
TRANSISTORS: 4 silicone and three germanium

THE RELIANT MK.II
Solid State

General Purpose Amplifier
In teak-finished case

61 GNS.

+7/6p. &p.

MAINS INPUT: 220/260 volts

SIZE: 105" x 43" x 2§

MIKE TO SUIT {CRYSTAL}: 12/6d. 1/6d. p. & p.
8" x 5" speaker 14/61. '+ 3/- p. & p.

Mbk. 1 Bggns. + 7/6d. p. & p. less Teak-finished case.

radio {250

X101 10w. SOLID-STATE HI-FI AMP

With lategral Pre-amp.

Specifications. Power Output {into 3 ohms speaker)
10 watts. Sensitvity {tor rated output): TmV into 3K
ohme {0.33 microamp) Total Distortion (st 1 KHz): A
§ watts 035% At raied output 1.5% Frequency
Response: Minus 3 dB points 20 Hz and 40 KHz
Spesker: 344 ohms {3-15 ohms may be used). Supply
vohage: 24v D.C. at 800 mA, {6-24v may be used).

69/8 plus2B8p & p
CONTROL ASSEMBLY: fincluding resistoss and capacitors). 1. Volume: Price &/-.
2. Treble: Price §/-. 3. Comprehensive bass and trebte:- Price 10/~ The above 3
flems can be purchased for use with the X101. POWER SUPPLIES FOR X10t
P101 M {mono) 36/ p. & p. 4/8: P101 (sterec) 42/8 p. & p. 48

THE DORSET
{600mW Output)

e ——, £5-5.0
T — plus 7/6 p. & p.
Circuit 2/6. FREE WITH PARTS
7 | MAINS POWER PACK KIT:
’) 9/6 extia.
|
| |
L]

7-transistor fully tunable M.W.-L.W. superhet portable—
with baby alarm facility. Set of parts The latest modulized
and pre-alfignment technigues makes this simple 1o build
Sizes: 12" x8"x 3

ELEGANT SEVEN
MK. Il

{350mW Output)

£4.9.6

plus 7/6 p. & p.

Circuit 2/6. FREE WITH PARTS
MAINS POWER PACK
KIT: 9/6 extra.

tunable M.W.-LW. superhet portable.

7-transistor
Set of parts. Complete with all components. Including ready

fully

etched and drilled printed circuit board—back printed for
foolproof construCtion

50 WATT AMPLIFIER

AC  MAINS

217 gns.

plus 20/- p. & p.

200-250v

reliable

An  extremely

general purpose vaive Amplifier—

with six electronically mixed inputs. Suitable for use wilh
mies. guitars. gram, tuner, organ. etc Separate bass and
treble conirols. Output impedance 3, 8 and '5 ohms

CYLDON 2 TRANSISTOR
U.H.F. TUNER

Brand new. Complete with circuit diagram.

£2.10 4

p&p

() N MOTEK
1\' VLM 3 speed 2 vack Tape Deck complete with
N

/ Tl heads, takes 7in. spool. Incorporating 3
‘A ) motors. A.C. mains. 240 volts. listed at
£€21.0.0

Our Price £9.19.6

plus 10/-p. & p

SPECIAL OFFER

Complete stereo Systems comprising BALFOUR 4 speed auto
player with stereo head 2 DUO speaker systems size 12 x 63 x
53. Plinth (less cover) and the DUETTO stereo amplifier.

All above items
‘9 GNS plus 20/- p. & p.

www.americanradiohistorv.com


www.americanradiohistory.com

all4

Wireless World, November

AND

INTEGRATED CIRCUIT
AMPLIFIERS

CA3005 RF Amplifiler with 100me/s bandwidth.
Max. dissipation 26mW. For use as RF ampiifler,
ballnnwd mixer, product detector or seif-osci lntlng
mixer

PA237 2 watts Audlo Amplifier.

;(()3110900 General Purpose operational amplifier i |[n
-09 40

TAA263 3-stage direct cou‘gled amplifier for use
from DC to 600kc/s: 70mW dissipation. Output
10mW (nto 1500 load. 15/-
TAA298 3-stage amplifier with connection brought
out to the individual leads. Bandwidth 600ke/s.
160mW dissipation. Qutput 10mW into 1509 lo%d

TAA320 MOST input stage followed by a bi- polur
transistor stage. 200mW dissipation. 13/-

WESTINGHOUSE EPOXY ENCAPSULATED
WIRE ENDED MlNlATURE RECTIFIERS
IN3399, 1,000 p.iv.. 1-5 smps D.C.; Max. surge 50A diamecter

-140in. Overnll len‘th (with leadl) 2-8in. 4/6.
1N5408, 1,000 p.i.v.. 3 amps D.C.; max. surge 200A. Diameter
-210in.: memu length (I".h leads) 2-878in. §/3.

ZENER DIODES

SPECIAL OFFER OF

Max dissipation 200mW. Audh power output per pair 400mW
free air or 1:'1W on heat aink. Price, per palr, 8/~

AC189 PNP Bian Stabllizing Transtator. Max dlaslpation 60mw
Max. collector-base voltage —2V. Max collector current 30m

Price, each g/-

BRAND

A\

DIGITAL VOLT-OHMMETER BK 2-6

. 300mW wire ended. 10% tol

tA3012 Wide Band Amplifier }u&to 20me/s), sun_ Y fite onfedil 0N IiaAnes! o DY | bisy
able as IF Amplifier for VHE/FM recelvers. 22/ KS8147A 47V DBI4A 78V  D8I4G 110V
CAtsozto General Purpose Audio Amplifier of 550%\/" K8136A 56V D:llla: 3/3.8‘, D814D 12-6V
outpu &
CA3088 Buffer Amplifier consiating of two ‘‘super- 5 wath) Ewit {Moualedhad e oermnte Electro-mechanical instrument with sequentlul
alpha” pair of transistors sultabe for stereo pick-up AR oY Ioaiss oy [Dean energization of electro-magnetic relays. Projection
spstems. - & o B 1 33V D8lsV 56V DBI7A 100V D817G system display. Automatic range and polarity

e above four ’s are in 5 encapsuiation, Allat 7/8 [

8 m- 8tud Mounted 15°% tol Voltage measurement range: ¢
;;222 tAmno Amplifier providing a max. output </:r e A= basv. 13V Deisk 001 to 1,00(‘)‘v. D.C. only.
= Mv DsloA 1oV D815G 18V DBI15Z Accuracy: + .29 + 1 digit

;Azat Audlo Amplifier providing a max. output ;)f 6-8v D8I5B nA\lrl “D:IIGOD Input. resistance: 1 megohm minimum

wat Resistance measurement range:

100 ohms to 1999 k/ohms

The above three I.C’s are in epoxy moulded double A o
PNP GERMANIUM TRANSISTORS Acecuracy: + .3% + 1 digit
four-in-line package. AcIS, large sigual 1ype, suitable for clams ‘B output and Time of measuring cycle: 3 seconds
foriie. voltage —26V. Sampling: local or

Hand-operated,
remote
Power supplies: 115V./230V. mains

PRICE £128 . 0.0

SILICON MATCHED DIODE PAIRS
IN$951 Two diodes in common TOQ92 epoxy case. Beparate
anode leads and joint cathode. Diodes are statically and
dynamically balanced. Max. reverse voitage 20V. Max. dis-
slpation 200mW. Buitable for TV horizontal phase discriminators
and similar applications. Price 3/- each. Considerable discount

TRIACS TYPE 40432
Gated bi- dlrectlonul Silicon Thyristors with integral
trigger. The triac will control up to 1440 watts at
240V mains frequency. Supplied complete with data
sheet and application sheets for motor contro! and
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Data sheets are avallable ror all the above 1. Cs for quantities. dimmer circuits. 87/8 each
43 [MpjeoxaB, HOBSS Mg PCLB01 QY3-125A |{UF9 11/-
8220 4;' +HAB e/o' 3333 8;' - 5600 13%8 Q"_m}oeo/ UF11 8;.
8 i /- A |Ural 10/-
s gl Hlicen FULLY FIRST QUALITY |Sel| J s (g 36
. 3 8 - 4-400. F43 -
g2 it s 6 b ML
OD3  8/6|5R4GY 11/- |6BR8 13/- GUARANTEED VALVES PENQ(,CB/ ﬁw 23’. .,,.32 %
1A3 §/- [ BU4G  @/- | 6B87 zgl- BRAND 13/6 | RG3-230A | UL41 18/-
1ABGT 5/8|3U4GB 7/8 | 6BWE 18/- PENGITE 3 U 1
LA7GT 7/8|56V4G  B/- | 6BW7 13/8 PEN45DD nus 1 /- | UM 5/6
IB3GT 7/8|8YSGT @i- |6BX6 ~ B/- | 682 8/-| 12AT6  §/-| 30C17 16/-| 310A 27/6| CBL! 16/-| EAF42 10/-| EF83 10/-| EYS7 8/6 | ME1400 18/~ 35/- | UMBY &/~
24 = | 523 - | 6BZ6  §/8 | 684 11/-( 12AT7 6/8| 30C18 18/-| 3114 37/6| CBL31 17/-| EAP801 9/6| EF85  7/-| EY88 8/8 28/- | PEN48 7/6 sno? 35/~ | wuUs o-
C5G -l 824G 7/6 | 6C4 8/-|68A7  7/8|12AU6 5/6(30P5 17/-(328A 40/-|CL+  1/-| EB34 3/-| EF86 6/8| EZi5 6/8| MH4 8/ | PEN383 8P2 9/- | UYIN 10/-
1G4GT 8/6|524GT 8/-|6C9 17/3|6AC7 18/-| 12AU7 /- SOPL1 15/-| 329  £0/-(CL33 17/6| EB9l 3/3| EF8s 5/8] EZ40 7/6 (MHL4 8- 10/- | 8P¢ 9i-luvil 11/~
1G6GT 7/8 | 6/30L2 15/- | 6CB6 '5/6 | 68G7 6/6| 12AV6 @/-| 30FL13 329A  3b/-| DAK4110/-| EBC33 9/-| EP9l 48| Ezn1  9/- MLi  9/- | PEN3SS 8P4l 7/~ UVl 1)/-
1HBGT 7/8|6A8G 6/6 | 6CDEGA 68H7  §/-| 12AVT 9/- 7156B  70/-| DAP91 5/8( EBC4110/6| EFv2 7/8| E280 5/8 | ML6  §/- 10/~ |8P43 12/~ |UY41 8-
3/6|6AB4  8/6 £23/-| 68J7  7/8| 12AX4GTB | 30FL1S 716C _80/-| DAPY2 9/6| LBCSI /6| EF93  4/6| E281 /6 | MEPEN/T | PEN4s3DD |8PS1 7)o | UY82 10/~
INBGT 8/6|6ACT 4/6|6CG7 8/ |68K7 G/6 9/- 18/8| 805 100/-| DAF96 7/9| EBC90 5/-| EF94  5/-| EZ90 b/~ 10/- - | TP23 11/-| UY88 @/~
1Q5QT 10/- | 6AF4A 9/6 | 6CHS 11/- [88L7GT 6/6| 12AX7 @/-| 50FL14 oollo DCo0  9/-) EBCO1 @/-| EPSS  5/-| FG17_ 90/~ MTI7 90/- | PP86 11/~ | TP25 8- VL863138)-
1R4 ;/- AGs  4/- | 6CL8  10/- | 6BN7GT @/=[ 12AY7 13/6 8| 8114 30/-| DCCS0 10/-| EBFBO 8/-| EF96 4/ FW4/500 MU12/14 PF818 17/- [ TT21 48/-1VPI3 @/8
1RS /-]16AG7 /8| 6CUS 13/-(68Q7  8/-| 19B4A 10/-| 30L1 ~ 7/-|813  76/-| DP9l 4/6| EBF83 8/6| EF9? 10/~ 13/8 10/- | PPL200 60/- | VP4l /-
182 @/6|SAHs 10/- | SCH4 12/6|68R7  7/6| 12BAG @/630L15 17/-|829B  80/-| DFv2 3/8| EBF89 6/6| P13 6/6| GCI0B 37/~ | N78 21/ 11 [v17 1o |veisa 1§
184 5/6[6AJ8 B/g|6CYS 8/-| 6887  4/-(12BA7 @/8) 30L17 17/-| 8324 §7/6| DF96  7/9| EBL31 25/-| EFi8s  7/-| GCloD 55/- | N8Pl 70/- | PL33 "~ 7/- | U18/2013/6 | VR75/30 9/~
183 8/-[6AK5 @/~ | 6CY? 12/-|6T8 8/8| 12BEG  §/6| S0P12 18/-| 8334 340/-| DH76 6/6| EC53 10/-| EFB00 20/-| GN+ 30/~ | N8P2 70/- | PL36 1i/- (U19 B0/ | VBl05/30
1T4 %/0 6AKBW §/. | 6D3 8/ 1 U4 12BH7 @/8| soP18  7/-| 837 15/-| DH81 11/-| EC86 19/-| EF804 20/-| GRIOM PABCS0 8- | PL81  9/6 | U20 1316
1TSOT 8/-1 6AK6 11/8 (6DC8 13/8 12/8] 12BY7 10/-| 30P18 15/-|866A 14/-| DH101 10v-| EC88 12/-| EF811 15/- 30/- | PC86 11/ | PL&2  9/- | U2 18/~ | vR150/30
104 8/-1 6AK7 8/6 | 6DK6 8/ | 6US 7/-112C8 /| SOPLI 15/6(8724 57/6| DK40 10/-| ECS0 @/-| EF812 [5/6| GBIOD 55/~ | PC8S 13/~ | PL83 8- (U286 18-
1Us  §/6|6AL3 8/8 | 6DQ6B 19/- avear Qy 12CUS 15,-( SOPL1318/- | 884  10/-| DK91 "7/-| ECo2 /6| EF814 13/6| GB10H 40/- | PCO7 8| PLA4 /- |U3) 9/- | VU33 -
1v3 9/-| 6ALS  8/3 4 15/- | 6X /=| 12E1 ~ 26/-| 30PL14]17/- | 927 55/-| DK 92 /-] ECO3  9/6] EK2 15/-| GR128 67/6 | PCR00 9/6 | PL303 15/- |U33 30/~ VU39A 10/-
1X2B 7/ |6AM3 §/- | BEAS 11/- 4X5GT 5/8{ 19E14_55/-| 3543 10/~ | 958 4/-| DK96  B/-[ EOC34 8/-1 EK90 §/-| GB4TX 55/- | POCS4 7/- [ PLSOO 18/~ |US?  30/- | vUlIL 16/~
1232 /-| 6AMS  4/g | BEH? 6/6|6X8 11/-| 12J5GT 4/-| 3548 11/-| 4378 95/-|D 25/-| ECC40 11/-| ELS 11/~ GUs0 35/ | POCS5 8/ | P804 18/ | UBO 8- | vuize 1o-
243 /-1 6AQ8  6/@ | SEJ7  7/-|6Y6G 12/-|12J7GT 8/-| 38B5 13/-(8644 180/-| DL8S 13/-| EOC70 17/-| EL3¢ 10/8| GY301 16/~ | PCCSS 18- | PL50S i7/6 | Use 8| voiss 19
9C36A 10/~ | 6AQ6 10/ | 6F6 14/ | 674 /8| 13K5  10/- 1-| 3545 150/-| DL69 35/-| EOC81 6/8| EL36 /6| GZ30 7/6 | PCCs9 10/6 | P1309 30/a | U768 P R i
A 6ARS 6/6 6/- | TBS  12/-[ 12K7GT 7/-| 35D8  13/-| 55514 DLA1 5/6| E 8/-| EL41 11/-|GZ31 @/ 189 PLs01 16/ | U8 5| wior 8-
140/- | 6AR6 /6 (6F11 6/6|7B6 12/6| 19K8 10/-| 35L6GT 9/6 320/-| DLy2  7/-| ECC83 @/-| EL43 11/8|GZ32 9/6 11/- | PL802 14/- |UB1 13/~ | W729 lg/-
G | aan3a 1a- |opid 15|87 [U8| 12370 B~ W4 b~ 8654 B/~ DLSs 4| EOCB4 8| ELSI 1ov-|0Z33 18- 5| PLL8O 11/~ [UInl 14/-( X85 106
2061  §/8 | 6AB7G 16/- [6F14 12/- 128C7  §/-| 3523 11/-|5670 10/-| DL94 8/~ 5/8{ EL83 7.6(0Z34 11/- 17- | ewse b |vsol 14| 3en 1
I, Thppoane s-peRls 1be "'"“ 176 1ama7 3:|%azea '81(571 18| DIss 8- Boces bio| Eims 5| HA ‘ PX4 30/~ |UB1 &/ | X76M O~
T A [sAUSGIe PEELE 1g/-| 128H7 b/~ 35200T 7/-| 87 -| DL66  7/6| ECC8Y 8/-| EL&5  g/a| HBCW 5/ 17-|PX35 30/ (U2 8- XO11 18/
2D21 @i 29/- |6F18  §/- 7z4 8/8)128J7  b/-| 42 /-| 8814A 18/-| DM70 6/8| ECC91 4/-| EL86 g/g| HBCO1 @/~ | PCE80O PY31 5/- |Usol 11/6 | X012 ‘@/6
2E22 38/- [6AUS '§/- |6F22  G/6 | 9AB 6/6(128K7 8/-|50A5 13/-1 8894 110/-| DM16611/6| ECF80 7/-| EL90 @/-| HPv3 g/6 15/- | PY32 11/- | U403 10/- | XC12T g/-
2E24 /- | BAVBGTA | 6F23 15/8 (9BWE §/8| 128L7GT | 80B5 /| 6080 "27/6| DY70 18/-| ECF82 7/-| ELO1  b/-| HIPO4 5/8 | PCFR0 @/6 | PY33 126 |U404 56| xo1s 5%
2826 30/ 13/- | 6F24 13/6|10C2 10/~ 8/-| 50C8 /-| 6146 30/-| DY86 6/8( ECF83 15/-| EL95  7/-| HK90 /6 [ PCF82 8/8 | PYS0 6/ | Us)l 90/- | XC15T U=
2X2  7/-|6AVe ~@/- | 6P 15/- 10D1  "g/-| 128N7GT_ | s0CcD6G 6146B 47/8| DY87 7/-| ECP86 12/68( EL360 23/-| HL23 7/6 | PCF84 9I- | PY8) - | uaBcsog/s | xcaa 1910
3A3 11/~ | BAWBA 6F28  14/-|10D3 8/- 8/ -| 6267 @/8] DY802 10/-| ECF80430/-| EL80O3 17/-| HL23D! PCF88 11/- | PY g- UAP41 10/~ | XC28  7/-
3A4 4/ 11/- | 6GHS ]1/ 10F1  18/-[128Q7 g/-| 50LBGT 8/-| 6360 25/~ E:,gL 58/-| ECH42 13/-| EL&n1 11/- 7/6 | PCEST 18- | PY83  7/6 | UAPI1CE | X ni 1600
3A5 _ 10/-| 6AX4GTB |6GK6 12/-[10F9 10/-(128R7 @/6)52KU 7/8| 6350 38/-| Esooc 21/-| ECHBI '5/8| EL&22 18/-| EL42DD PCF80015/- | PYBS  8/- | UB41 11/- 280/
uwrs& 9/~ | 634 8/6 [10F18  8/-11487  16/-|53KU 18/-| 6883 47/6| ESOCF 2/- pcm;s 8/8| ELL8O 1§/~ 9/- | PCF80110/- | PY500 B0/~ | UBCAL 0%6 | X R1-500
4B24 BAXSGT 6J5GT 6/~ 10L1  §/- 62/8|73B1 " 9/-| 6v22 19/6| EsOL 18/-| ECH8¢ 9/-| EM34 18/-| HLS2 7,- | PCF80310/- | PYs00 10/~ | UBCSI 8§/ 120/~
ini 426 13- (637 @06 |10LDI1L- 20DL 9i- 751 8| g0 dB|ESIL B8-|ECLso 5| BMTI 156| Hiok /- | romeaian PY801 10/- |UBF80 7/3 | X R1-6400
88/- | 6B4G 16/6 | 6K6GT 10/~ | 10P13 11/-[20L1 20/- 9-1 7199 15/ E8SF  20/-| ECLSI 86| EMB0 * §/-| KT8  40/- | PCF80613/- [ pycr .. | UBFeY /- 180/~
HDO 3/8 | 6B7 748 6K7 6 | 10P14 20/-| 20P1  10/-(83A1 14/-| 7586 95/-| Es4L 9/6| ECL82 6/6| EMBI  8/@| KT33C 17/- | PCP808 7 lusL 10/ | zs09 {8,_
SD21A 50/-(6B8G 8- |6KSG @/-|10Y  20/-(20P3 18/-| 85A1 25/-| 7895 @5/-| EsSC 94/-| ECL8S 12/6| EM84  7/8| KT36 20/~ 15/6 | QQV02-6 UBL21 12/- | z3t9 B/~
3E29  @5/-| 6BAG 4/ | 6K23 10/-(11D3  8/-| 20P4 20/-| 85A2  7,6(8006 135/-| ESSCC 12/6| ECL84 11/-| EM87 11/-| KT44 8/6 | PCH200 “|ucw ‘e8| zme  17-
3Q4 8/-|6BE6  5/.18K25 15/-|11D5  8/-20P8 20/-| 85A3  0/-[ 9002 ~ 8/6| ES0CC ~ 9/-| ECL8S 10/6| EN10 70/-| KT45 30/~ 14/- [ QQVO10 | yooss §)- | Zs2om S
3Q3GT §/-|6BF3 16/- | 6LBGT ~9/- | 11E2 40/~ S 9/-|90AG 48/-19003 10/-| ES1IH 10/-| ECL86 8/8 EN11 70/-| KT68 27/6 | PCL81 10/- 504 | UCK8010/8 | 27000 8/
384 7/-| 6BP8  9/- | 6L7 6/6 | 11E3  70/-| 23L8GT 7/68( 90AV 48/-| A1834 16/-| E130L 9Q/-| EF9 9/-| EN32 30/-| KT71 ~ 8/- | PCL82 “7/9 | QQV03-20A UCH21 11/- | Z700w 1§/
3va ~ 8/-|6BG6G 13- | 6LIS 61' 13AB5 10/-[ 224G 6/-| 90C1  12/-| A2293 23/ E180F 19/-| EF37A 9/-| ENOY '6/8| KT76 8/ [ PCL83 18/~ 105/ | yGH4a 13/- [ z119  Bie
4-136A 6BH6 8/6 | 6LD20 12AC8 7/6( 26Z6GT 90CG  85/-| sc/HL/DD | E1ss0C P39 9/-| EYS1  8/~| KT88 33/ | pcLa4 8/8 QQVos-40A | yegis 130 | Fio0 66
160/- | 6BJ6  8/6 | 6NTGT 7/- 13AD6 7,8 12/-| socv  g5)- 9/ 16/6| EFS0- 10-| EY80  9/-f porvgs”a 10~ Luchs) g/ |z740 15/8
4-230A SBK 4 23/- 6P1 192/~ [12AH7GT |30A5 §/=|108C1 @/8 AC/THI 8/-| E280F EF4l 126| EY81 8- PCL35 /8 | Q883/3 7/8 ucw 11/- Z800U 30/~
230/- | 6BK7A 10/- | 6P28 12/6 5/-| 30AE3  §/- 15032 lg,_ 8/- 42| ppi2 jg/-| EYS3 11| L1A 9/- | PCK86 9/8 | QUsT 30/- Z801U 30/~
4-400 300/-| 6BL7GTA 16Q7  7/6|13ALS 8/-| 30C1  §/8)150B3 11/-|ClA  90/-| E2830C40/-| EFS5 13/-| EY84 10/-|LP2  8/- [ PCL8S 17/- | QVvos-2 ucuz 19./- 28030 17/8
4B33 80/~ 12/- 1 6R7G 7/~ |12AQ53 8/-| 30C15 15/- usocm 11-IC1K  80/-| EAs0  4/-|EFso "5/-| EY86 “g/-| ME91 g/ | PCLs00]g/- 13- | UDT43 1- | Zooow 348

WE WANT TO BUY:

72IA/B; 2K2S; 4C3I5—50/- paid subject to test.
Please offer us your special valves and tubes
surplus to requirements.

Head Office:
44a WESTBOURNE GROVE,

Tel.: PARK 5641/2/3

Cables: ZAERO LONDON

Retall branch (personal callers only)
85 TOTTENHAM COURT RD,,
LONDON W.2 Tel: LANgham 8403

LONDON, wW.2

A.R.B. Approved for inspection and
release of electronic valves, tubes,
klystrons, atc.

OUR NEW 1969/1970 CATALOGUE IS NOW READY.
PLEASE SEND QUARTO S.A.E. FOR YOUR FREE COPY

WW—140 FOR FURTHER DETAILS
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APPOINTMENTS VACANT

We’re young, successful,
and expanding —

1 The Dolby Audio Noise Reduction System has in only three years changed international studio practice, providing a
new master recording standard. The system is briefly described in our advertisement on page 40 of this issue.
As well as designing and manufacturing professional equipment (of which 80% is exported), we research into
consumer applications, and recently the first domestic tape machines using a simplified version of the system were
released under license in the U.S.A. But this is only the beginning of a long line of new applications.
We are situated in south London in a modern four-storey building which includes laboratories, offices and production
facilities. We are still small — just 60 people — but are expanding rapidly in all departments; the search is for people
who have the capability of growing with us. Prospects are excellent and the rewards attractive. We have these
immediate technical vacancies:

ELECTRONICS We are looking for several top-flight engineers under 30, with a university degree in physics or electrical

ENGINEERS engineering and at least two years' experience in electronic circuit design. The jobs involve not only
research and development, but in addition the design of both professional and consumer products, based
on Dolby noise reduction techniques. Where products are concerned, the designer will liaise with the
production department during all stages of manufacture.
Candidates should be familiar with modern techniques — ICs and FETs, for example — and should be
experienced in both linear and non-linear circuitry as applied in the frequency range dc to 20 MHz.
Salaries from £1,800 to £2,500. Write or phone with brief details to David Robinson, Chief Engineer.

ELECTRONICS The candidate will be a graduate engineer under 30, with a university degree in physics or electrical
ENGINEER engineering. He will be responsible to the Production Manager for electronic aspects of production.
(PRODUCTION) These will include the design and introduction of specialized test equipment and procedures, together

with the provision of general technical advice to the electronic test department. He will liaise with the
engineering department on technical matters and will have the opportunity of investigating and introducing
new production techniques. He will have a minimum of two years’ design experience and preferably
experience also in giving technical support in a production department.

Salary from £1,800 to £2,500. Write or phone with brief details to Bob Tallon, Production Manager.

DESIGN DRAUGHTSMAN Flexibility is the keynote in our requirement for a design draughtsman under 30 for a position in the Design
Department, which is responsible for all design aspects of the company.
His primary duties will be to interpret details from design schemes and prepare complete mechanical
manufacturing drawings for the production of light electro-mechanical units. In due course, he will be
expected to produce his own design schemes from initial sketches or proposals. He must have some
understanding of electronic circuits and be capable of developing, from initial circuit information, the
necessary tape masters and associated details for printed circuit production.
The candidate must also have an artistic inclination, for as a secondary activity he will assist in the layout
and preparation of artworks for advertising, technical literature and exhibitions.
it is essential that his draughting and presentation should be of the highest standard.
Salary from £1,500 — £2,200. Write or phone with brief details to Ron Free, Senior Designer.

D[] DOLBY LABORATORIES

346 Clapham Road,
London, S.W.9

Telephone: 01-7201111
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'SERVICE
ENGINEERS

Our Instruments Company is currently ex-

panding its activities and range of products.
ElEcTnoulcs Senior and Intermediate vacancies exist at

the Service Department situated in Reading

AUTHORS o
The Department is furnished with modern

test and fault finding equipment and the
work is varied and interesting. Equipments
are modern analogue and digital devices
incorporating the latest techniques in

instrumentation.
Previous servicing experience is desirable
but eur main requirement calls for an en-
thusiastic sound approach to the servicing
of our wide range of products.
Applications in writing please to.

Mr. L. A. Jemmett.

Racal Instruments Ltd.,
COE

Reading,
THE ELECTRONICS GROUP Berks.

C!DIII|DII‘IBI'
& @
engineering
g o
if they know something about radio
transmitters, receivers, ancillaries or NCR requires additional ELECTRONIC, ELECTRO

MECHANICAL ENGINEERS and TECHNICIANS to
maintain medium to large sc_ale digital computing

If you have been in the business systems in London and provincial towns.
anywhere from two to twenty years Training courses will be arranged for successful

' - applicants, 21 years of age and over, who have a
weve @ place o oL Ht ol Com good technical background to ONC/HNC level, City

munications Division 4 London 4 and Guilds or radio/radar experience in the Forces.
S.w.18. Starting salary will be in the range of £900/£1,250

i - per annum, plus bonus. Shift allowances are payable.
For details of our red EaFpEt qel after training, where applicable. Opportunities also

ment ring Ted Jackson, our top man exist for Trainees, not less than 19 years of age, with
in handbooks, at 01-874 7281 (he agood standard of education, an aptitude towards
thinks he is ex-directory so try and an interest in, mechanics, electronics and

Ly . ters.
01-399 1917 if it's more convenient computers . ok

i Excellent holiday. pension and sick pay
Soeiil hOUI’S). arrangements. Please write for Application Form to

Assistant Personnel Officer

REDIFON“ NCR, 1,000 North Circular Road,
London, NW2
A Member Company of the Rediffusion Organisation quoting publication and month of issue.

Plan your future with N c R

systems.

www americanradiohistorv com
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Rank Precision

Industries Limited

RANK CINTEL

The Cintel section is rapidly expanding its Development
and Research Departments of professional television
studio equipment. To strengthen their teams the following
engineers are required.

senior electronic
design engineer

To work on development work on T.V. studio equipment.
Successful applicant should have experience in this field
together with B.Sc. or Dip. Tech. qualification. Salaryupto
£2.500.

senior mechanical
designer

To work on colour telecine machines and other allied broad-
casting equipment. The work which is varied involves the
development of small mechanisms and electromechanical
devices. Salary up to £2,500

intermediate engineers
test engineers

Are also required to assist in the Cintel programmes.

works staff

Bench Testers: To work on the professional T.V. studio equip-
ment. No special qualifications are required for these
positions but some experience in the T.V. field is preferable.

TELECOMMUNICATIONS

The Telecommunications section has been in the field of
communication for many years and holds major contracts.
increased activity demands new teams for work on Military
Communication Equipment.

Holders of The Queen's Award to Industry for 3 successive years & & &

BROADCAST DIVISION

(@ RANK

section leader—
military communications

Will be required to build up a team for the following pro-
jects. New lightweight man portable equipment, H. F. and
V.H.F. channel generator by frequency synthesis. Initially
the work involves responsibility for design aspects of an
H.F. equipment undergoinga quality assurance programme.
Age immaterial. Salary up to £2,500.

senior development
engineers

To assist the section leader on the above projects. Success-
ful applicants should have experience in this field together
with the ability to lead in an objective fashion.

intermediate engineers
test engineers

Are also required to assist in the Telecommunications
programmes.

works staff

Testers: To work in the Test and Inspection department on
the Telecommunications programmes. Experience in this
field is necessary for most positions.

These positions carry good salaries together with the ex-
cellent fringe benefits available to all Rank Organisation
employees. Sick Pay entitlements and holiday entitlements
have recently been increased.

Location initially at Welwyn Garden City. moving to the new
factory at Ware. Herts, before June 1970.

Applications to.

\  Personnel Manager,
PRECISION | Rank Precision Industries Ltd.,
INDUSTRIES

— - Bessemer Road,

Welwyn Garden City, Herts.

Tel: Welwyn Garden City 23434

WwWWW . americanradiohistorv.com
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That's Burroughs. And choosy about the company
weé keep. Are YOU a top dog? With the right sort
of pedigree? Degree in engineering, (Honours
Graduate or Ph.D.) with inbred ability and the
stamina to hold your top place in a highly compe-
titive field? Then BURRQUGHS is the place for

DEVELOPMENT
ENGINEERS

(Mechanical or Electronic)

to join one of the foremost companies in Britain's
fastest growing industry. In addition to your degree
you will have a minimum three to five years'
experience in one or more branches of a light
engineering industry and require to have the
ambition and talent to go to the top in one of the
world's greatest companies.

The positions on offer give an opportunity for top
dogs to get in at the beginning of an engineering
expansion programme in Burroughs, Cumbernauld
and further develop personal engineering skills
and promotion prospects.

Salary is no stumbling block—we know we have to
pay top salaries for top dogs.

Our plant is located in the green belt between
Stirling, Edinburgh and Glasgow. You can readily
cammute from a rural village or market town with
facilities for golf, angling, yachting or ski-ing and
still be within easy reach of excellent schools and
universities.

Please write or telephone (reverse charges) to:—
Tom Bennett,

Engineering Division,

Burroughs Machines Ltd., »

Cumbernauld
Scotiand. ' [ )

Tel. 22111 (ext. 29)

Wireless World, November 15

DESIGN ENGINEERING

New opportunities in electronics

E.M.I. Limited offer worthwhile careers to experienced Design
Engineers in the following categories

MICROELECTRONIC DESIGN

working in close liaison with Production Engineers with the
responsibility for the design of new tooling methods. A good
knowledge of Jig and Tool work is required

TELEVISION DESIGN

The work involves the design of custom-built T.V. Studio and
Outside Broadcast Vehicle Equipment and would be of interest to
persons familiar with Commercial Quantity Production Methods.

JIG & TOOL DESIGN
A vacancy has occured for an experienced Jig and Tool
Designer to undertake Jig and Tool Design in all its aspects.

SPECIAL PURPOSE MACHINERY
DESIGN

For interesting and varied work on the design of new special
purpose Machinery and Tools.

There are also vacancies for Draughtsmen 1o carry out the
design of printed circuit boards from diagrams and experience
of packaging techniques would be an advantage

For all the above positions a minimum of O.N.C. or equivalent
qualification is required. Starting salaries are attractive, being
commensurate with qualifications and experience.

Working conditions are excellent and full social and welfare
facilities including a contributory pension scheme with free life
assurance are available.

Apply in writing stating area of Interest to:
= 7 M. A. JONES
I EM || peasonnes officen,
GROUP PERSONNEL DEPARTMENT, E.M.I. LTOD.,
BLYTH ROAD, HAYES, MIDDLESEX.

W CAREERS

RADIO ENGINEER
FOR

UGANDA

We have a vacancy for a well trained radio engineer
with a good knowledge of electrical and electronic
problems.

The person we are looking for should be a good
organiser, must have real interest in his work and
must be willing to train local staff. There are
unlimited opportunities as the successful applicant
will receive on the spot training in our medical and
X-ray dept. This will necessitate regular journeys
to all parts of Uganda. Our terms of service are
good, the climate is wonderful and the work
unusual. We offer good local and overseas leave
facilities.

Those interested should write to:

Twentsche Overseas Trading Co. (Uganda)
Ltd.,
P.O. Box 7160,
KAMPALA,
Uganda,
giving details of previous experience, age and

marital status.
2580

www.americanradiohistorv.com



www.americanradiohistory.com

Wireless World, November 1969

h

Radio

Commencing salary according to experience in scale Kwacha
2736 (£Stg.1596) rising to Kwacha 3216 (£5tg.1876) a year,
plus an Inducement Allowance of £Stg.568 — £Stg.615. A
Direct Payment of £Stg.268 - £Stg.291 is also payable direct
to an officer’s U.K. Bank account. Both gratuity and direct
payment are normally TAX FREE. Free passages. Quarters
at low rental. Children’s education allowances. Generous
leave on full salary or terminal payment in lieu. Pension
scheme available under certain circumstances.
Candidates must be under 55 years of age and should possess
8 years relevant experience following::
(1) an apprenticeship of 5 years, or
1) possession of a Service Trade Certificate, or
(1ii) possession of an 1.C.A.O. certificate or
(iv) equivalent.
In addition, candidates should have a sound experience of
the theoretical principles of and experience in the mainten-
ance of the first two and: at least one other of the following
gro’l\Ts of communications and navigational aid systems:
1. Medium powered H.F. Transmitters and associated
Receivers:
Frcjucncy Shift Keying; S.S.B. and D.S.B. Equipment;
Medium Frequency Non-Directional Radio Beacons.
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%{ THE DEPARTMENT OF CIVIL AVIATION, ZAMBIA
Require

Salary in scale up to £2782.
Tour of 36 months offered.
Generous leave on full salary.
25% End-of-Tour gratuity.

APPOMN T VIEN
all9

. Low and High powered V.H.F., A.M. Equipment.

V.H.F. Omni range ; Automatic VHF Direction Finders.

Distance Measuring Equipment.

Instrument Landing System.

. Radar X Bank Terminal and P.P.1 Talk Down Equip-

ment.

. Audio and Remote Control Equipment; Public Address
Equipment; Alrport Magnetic Tape Recorders; Inter
Office Communication; Underground Control Cables;
Impulse and D.C. Switching System.

7. Teleprinter Telegraphy (torn tape) and associated Page
Printers; Tape Recorders (autoheads); Semi-Automatic
Message Switching System.

Duties include the maintenance, overhaul and installation of

ground terminal radio communication equipment and navi-

gational aids at Airports and Flight Information Centre.

Possession of a valid driving licence will be an advantage.

O e WN

Apply to CROWN AGENTS, ‘M’ Division, 4 Millbank,
London, S.W.1, for application form and further par-
ticulars stating name, age, brief details of qualifi-
cations and experience and quoting reference number
M2Z /690315 /WF.

@ television
~urs ENGINEERS

with one of the following qualifications:

B.Sc.
H.N.D.

H.N.C.
C. & G. Full Tech.
(Telecommunications)

Based at Television Centre and other London studios and
Outside Broadcast bases. Applicants must have normal
colour vision and be permanently resident in this country.

SALARY: £1,2056-£1,775 p.a.

TRAINING: Full-time residential training course on
television engineering techniques given
on appointment.

Excellent opportunities for promotion.
3-4 weeks annual leave (according to
salary). Generous shift allowances paid.

For application form and further details write to:

The Engineering Recruitment Officer,
BBC - Broadcasting House - London - W1A 1AA

-8 quoting reference 69.E.4037 W.W.

2559

join the men
who lead

Device
Technology
Engineer

A qualified man is urgently required to work as a senior member
of a team at present engaged on the aspects of choice and design
of solid state devices. These include microcircults and hybrid
circuits for use in high reliability equipment.

Applications are invited from Electronics Engineers or Physicists
with a sound knowledge of microcircuit technology and design.
At least three years’ experience in the application of the above
mentioned devices is essential.

Please write or ‘phone for sn appfication form. quoting Ref. 1462, 10
Mr.E. Buckmaster,
1462 Personnel Department,
British Aircraft Corporation, Guided Weapons Division..
Stevenage, Herts. Tel: Stevenage 2422.
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BRITISH AIRCRAFT CORPORATION

the most powerful aerospace company in Europe

b
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RESEARCH
and

DEV ELOPMENT

ELECTRONIC
ENGINEERS

...OUR WORK

Expanding exports and the increasing
complexity of our products have in-
tensified our development programmes
for digital and analogue computers,
linkage and special purpose computer
peripherals. We wish to establish new
teams of electronic engineers and if
you are interested in joining us

... YOUR QUALIFICATIONS

should include a degree, H.N.C. or
equivalent. You should have relevant
experience, coupled with enthusiasm
and ability and

... YOUR REWARDS

with Redifon will be a good salary, sta-
bility of employment, a wide range of
Interesting work and an opportunity to
expand vyour experience into new
fields in

...OUR COMPANY

We design and manufacture flight
simulators and electronic teaching
machines for world-wide markets. The
laboratories are situated in a pleasant
part of Sussex at Crawley, mid-way
between London and the South Coast.

Application forms may be obtained from:

H. C. Hall, Personnel Manager,
REDIFON LIMITED,

Flight Simulator Division,
Gatwick Road, Crawley, Sussex.
Telephone: Crawley 28811

REDIFON[T

A Member Company of the Rediffusion Organisation .
259

Wireless World, November 196!

TESTERS
AND TEST
TECHNICIANS

We require all grades of Test Engineers
who are experienced in the testing
and fault-finding of complexelectronic
equipment, including control systems

We offer Staff positions to suitable
applicants and four weeks holiday
after three years service. High rates of
pay, good working conditions, can
teen, social and sports club

Please write or phone

The Personnel Officer (Ref.170),
ULTRA ELECTRONICS LTD.,

Western Avenue, Acton, London, W.3
Tel.: 01-992 3434

UEL

Computicket
want

MAINTENANCE TECHNICIANS

Computicket are moving rapidly towards the full implementation of their
entertainment seat booking system. This service. which operates in real-time.
will ultimately involve hundreds of on-line C.R.T. terminals sited in a wide
vanety of public places.
Computicket are now recrulting Maintenance Technicians for the Greater
London area to perform a vital role in this exciting new service
Applicants should have had experience in the maintenance of electro-
mechanical and electronic equipment situated in the field and should be happy
to find themselves part of a technically advanced but none-the-less consumer
orientated team.
Conditlons of employment are attractive and salary will be in the region of
£1.500 p.a.

Write with resume of career to: Colln Roberts. Chief Engineer,

@ Computicket Limited

30 FINSBURY SQUARE. EC2
Member company of Intemational Publishing Corporation

2549
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Electrical Designers

where necessary.

Electrical
Engineers

Rolls-Royce and Associates Limited is engaged in an extensive programme of design,
development and procurement of nuclear propulsion plant. We have immediate vacancies for:-
Electronic Engineers

to be responsible for the design, development and engineering of nuclear reactor control and
instrumentation systems. Applicants should be of graduate status.

preparation of design schemes. Applicants should have H.N.C. in
Electrical Engineering and have completed an engineering apprenticeship. A minimum of
2 years' drawing office experience is essential.

Salaries are commensurate with age, qualifications and experience. A generous proportion
of relocation costs will be met by the Company with special assistance for house purchase

to be responsible for the

Please apply in writing, or by telephone for an application form to The Personnel Manager,

P.O. Box 31, Derby DE2 8BJ or telephone Derby 61461 extension 213.

Rolls-Royce and Associates Limited,

University of Reading
DEPARTMENT OF PSYCHOLOGY
Electronic Engineer (A.E.0.)

Applications are invited for the post of
ASSISTANT EXPERIMENTAL OFFICER in the
Department of Psychology. Applicants must have
an H.N.C. in Electronics or equivalent qualifica-
tion. The successful applicant will be expected
to be familiar with the design and assembly of
simple analogue and digital electronic equipment,
such as Timers. Logic for automation of experi-
ments, High Sensitivity Audio and D.C. Amplifiers
for electrophysiologlcal work. Experience in the
use of semi-conductor devices and integrated
circuits would be an asset. The applicant will be
expected 10 supervise the servicing of existing
equipment; there will be a good opportunity to
gain expetience in servicing a small computer.
The initial appointment will be made at AE.O.
level. Salary £872-£1,454 per annum. The point
of entry will depend on qualifications and age.
Applications, quoting M.62, to Assistant
Bursar (Personnel), University of Reading,
Reading, Berks.

2556

HENRY'S RADIO LTD.

303 EDEWARE ROAD, LONDON, W.2
HAVE THE FOLLOWING VACANCIES
IN THERR ORGANISATION

ORGAN DEPARTMENT

Young man interested in Electronic Musical
Inseruments with a good general knowledge of
electronics required for this expanding Dept.
Write, or Telephone 723-1008/9 Extn. | or 2.

SALES ASSISTANTS

Young man with 2 good general knowledge of
HIGH FIDELITY EQUIPMENT required for our
retail Hi-FI SALES DEPT. Please contact MR.
STEVENS, Telephone 723-6963. 2585

GHIEF
TELEPHONE ENGINEER

OVERSEAS

International Aeradio Ltd are a thriving world-wide organisation of some 3500
employees engaged in the fields of communications and with 18 overseas subsidiary
and associate companies. Major expansion has created the requirement for a Chief
Telephone Engineer for one of the group’s associated Telephone companies in the
Arabian Gulf area. He will supervise a team of expatriate engineers and be responsible
for the engineering administration and short-term carrying functions. A good theoretical
background is essential together with specialist practical knowledge in at least two of
i the following fields

a)} Electronic Common Control Exchanges.

b) Local junction and subscriber's distribution network.
c) Subscriber’s apparatus including PABX's.

d) Telex systems.

e) Coaxial cable transmission systems.

f) VHF radio relay transmission systems.

: The position offers unusually good career prospects to the right man. A substantial
i tax-free starting salary will be offered including in addition. free furnished accom-

& modation, marriage, child and educational allowances, free leave passages and

medical attention, and concessions on holiday air fares after a year's service

Please apply stating briefly details of age and qualifications to:

IAL

General Manager Personnel,
INTERNATIONAL AERADIO LIMITED,
Aeradio House, Hayes Road, Southall, Middlesex.

www americanradiohistorv. com
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Supervisory

Test Engineers

Studio Equipment—Audio

Two competent men are required for sec-
tions engaged on fault-finding and testing
to specification of a wide range of
professional audio equipment including
mixing desks, power amplifiers and
ancillary units for O.B. vehicles.

Good experience with solid state ampli:
fiers and ability to carry out measurement
are essential.

We offer attractive salaries and conditions
of employment. Local housing may be
made available.

Please apply with brief details of exper-
ilence to:

Personnel Officer,

PYE TVT LIMITED

Coldhams Lane, Cambridge,

.~ Telephone Cambridge (0223) 45115
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THE GENERAL POST OFFICE
has VACANCIES for

RADIO OPERATORS Ii

at its
COAST RADIO STATIONS

Applications are invited from men between
21 and 35 years of age who must hold
either the Postmaster General’s First or
Second Class Certificate of Competence in
Radiotelegraphy or an equivalent Certificate
issued by a Commonwealth Administration
or the ltish Republic.

SALARIES HAVE BEEN INCREASED and
the scale now begins at £807, for those
entering at the age of 21, rising to a maxi-
mum of £1,188. There will be a further
increase on 1st January, 1970.

The posts will be temporary in the firsy
place but successful agplicants will be
eligible to enter the open competitive
selection for permanent appointment.

Applicants should write fo: The
Inspector of Wireless Telegraphy,
Union House, St. Martin’s-le-Grand,
London,E.C.1 or telephone 01-432 5628
for further information.

2554

QUAD

If you think:
a. You'd like to work for Quad,
b. You have the right qualifications,
c. It would be better to work in Huntingdon* than in the
big city rat-race,
drop us a line. We urgently need technicians and engineers
for both Audio and VHF, and would be pleased to discuss the
prospects with you.

Write initially, giving full details of your training and ex-
perience to:

Mr. J. H. Walker,

The Acoustical Mfg. Co. Ltd.,
St. Peter’'s Road,
Huntingdon.

* Look it up on the map: Quad helped to put it there!

2553

Ex-Service
TECHNICIANS

A number of ex members of H.M. Services
have joined us recently as prototype
engineers working successfully on complex
electronic equipment. We have three more
vacancies and would like to hear from those
who have left H.M. Service or are about

to leave.
Apply :
Personnel Officer,
Pye TVT Limited,
Coldhams Lane,
Cambridge.

Telephone Cambridge (0223) 45115
2557

THE UNIVERSITY
OF HULL
AUDIO-VISUAL CENTRE
SOUND SUPERVISOR

The Audio-Visual Centre in the University is
engaged in the production; to fully professional
standards, of television programmes, films and
sound recordings for educational purposes.
Applications are invited for the post of Sound
Supaervisor. Preference will be given to candidates
with an H.N.C. or equivalent qualification together
with experience in the operational and main-
fenance aspects of professional sound broad-
casting and recording equipment. The duties
will be to assist in both operations and main-
tenance of the equipment used in the Centre.

Salary range: £1,578-£2,006.

Further particulars may be obtained from the
Registrar to whom applications (3 copies) should
be sent by 27th October, 1969. 2592
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CONTINUOUS

Installation Engineers

Technicians & Testers
Ref. 26720

Standard Telephones & Cables, Micro-
wave and Line Division based at Basildon
are growing fast. In order to keep pace
with this consistent growth rate we require
the following

Test Technicians
Ref. 27221

The diversity of products manufactured at

the Basildon Plant demands experienced
testing staff for work on complex trans-
mission systems.

Candidates should hold an ONC in elec-
trical engineering and be able to offer
considerable practical experience in the
field of testing and fault clearing all types
of land-unit, pcm and microwave equip-
ment.

To test and commission Multiplex, Co-axial
Line and Microwave Radio Systems.

Ideal candidates will be less than 45 years
of age with practical experience on some of
the above equipment. These challenging
posts call for drive, initiative and common
sense. It is necessary for applicants to be
prepared to work anywhere in the U.K.

Applications should be addressed to
The Paersonne! Officer,

STC Chester Hall Lane,
Basildon, Essex.

2605

RADIO & TELEVISION SERVICING
RADAR THEORY & MAINTENANCE

This private College provides efficient theoretical and practical training in the

University of Birmingham
Department of Medicine

PHILIPS PHONOGRAPHIC INDUSTRIES in Baarn, Holland, offer excellent career
possibilities to young men between 22 and 30 years of age to join the Classical Recording
Department as trainees.

Candidates will be required to reside in Holland and should have a thorough knowledge

of at least one European language, ideally German or French.

A good musical knowledge is essential and experience in the audio field would be an
advantage.

Duties will include editing recorded tapes according to instructions in the score and
responsibility for the installation and maintenance of recording equipment.

Please apply in writing, sending brief details of age, education and work experlence to:—
The Personnel Officer,
Philips Records Limited,
Stanhope House,
Stanhope Place,
LONDON, W.2.

ELEcTRONIcs TEc“ NIcIAN above sublects. One-year day courses are available for beginners and shortened
and malntenance of electronic and physical Write for details to: The Secretary, Lond?n Electronics College, 20 Penywern
Saottas T e, ssdiical rezodrdly Qualiflogs Road, Earls Court, London, S$.W.5. Tel.: 01-373 8721. 84
tions : O.N.C. or equivalent. Experience in digital e e e —— —
forms of data acquisition desirable but not
Salary: £773—£1,077.
Apply: Assistant Secretary (Personnel), CAR EERS IN
Personnel Office, University of Birming-
ham, P.O. Box 363, Edgbaston, Birming-
Owing to rapid expansion due to large
export orders on Marine Radar we
with a good electronic background,
and preferably with radar experience.
Please apply in writing to the Personnel Officer
The Plessey Company Limited

Martin Road, West Leigh, Havant

Hampshire

required for work concerning the development A o) ce0 S Wl W e
essential.
ham, 15, quoting reference: 417/T/143.
RECORDING
have urgent vacancies for
MECHANICAL INSPECTOR
quoting ref. HAV[169/8

Initial interviews will be held in London.
2571

2560
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PYE TVT the experts in sound engineering-PYE TVT

Pl

Electronic
Design Engineer

Pulse and Logic Circuitry

A vacancy of exceptional interest for a
young design engineer has arisen. He will
join a team working on television studio
equipment using digital techniques of an
advanced nature.

Applicants will be of at least H.N.C.
standard and have three years or more of
design experience using transistor and
integrated circuits

Age preferably 24/30.

Attractive conditions of employment and
commencing salary will be offered.
Please apply with brief employment details
to:

Personnel Officer,

PYE TVT LIMITED

Coldhams Lane, Cambridge.
Telephone: Cambridge (0223) 45115

2543
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THE UNIVERSITY OF LEEDS

British National Cosmic Ray Experi-
ment, Haverah Park, Near Leeds.

Required immediately an EXPERIMENTAL
OFFICER to assist with the design and
development of electronic apparatus.
Minimum qualifications : degree or equiv-
alent in physics or electronic engineering.

Salary in range £995-£1,460. Applica-
tions should be made in writing, giving
details of qualifications and experience,
to the Administrative Assistant, Physics
Department, University of Leeds, Leeds,

LS2 9JT.
2581

DUBLIN

BROADCAST ENGINEER

With experience of maintenance and
development of TV and sound studio
equipment,

Required for radio and TV production and
training studios.

Applications with a resumé of relevant
experience should be sent to the Director,
The Communications Centre, Booterstown
Avenue, Co Dublin. Terms of contract
negotiable.

2583

ELECTRONICS TECHNICIAN

to be responsible to Group Engineer for mainten-
ance, calibration and installation of a wide range
of electronic equipment used in medical and
engineering fields of Hospital work. Qualifications
to level of H.N.C. desirable with wide experience
in maintenance and calibration of electronic
equipment.

Salary range £1030 to £1365 p.a. Starting salary
may be above minimum. Post offers ideal
opportunity for man to join vital and growing
service with prospects for advancement.

Application forms from Group Engineer, Reading
and District Hospital Management Committee

3 CRAVEN ROAD « READING + BERKS,
2584

Test
Engineers

Due to expansion there are excellent opportunities
for Test Engineers in our laboratories and production
departments, testing Radio, Navigator and

Survey equipment.

Applicants with first-class background of T.V. and
Radio Servicing or Telecommunications,

Electronic and Control Circuiting should apply
giving details of experience. Conditions are
excellent and salaries will be commensurate

with ability and experience.

DECCA

Apply quoting Ref. NAV/23/C to
The Personnel Officer,

The Decca Navigator
Company Ltd.,

88 Bushey Road, Raynes Park,
London, S.W.20.

Tel : Wimbledon 8011,

2541
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TECHNICAL
ASSISTANT

Men under 30 with science or engineering degree or
equivalent required to work in London office of
large firm of patent agents, to deal with inventions
covering a wide range of subjects and to be trained
to join the surprisingly highly-pald ranks of
Chartered Patent Agents.

Write Mr. R. L. Andrews, 28 Southampton
Bulldings, Chancery Lane, London, W.C.2, or

telephone 405 5611.
2588

URGENTLY REQUIRED
ALLTYPES OF RADIO TELEPHONE EQUIPMENT

ESPECIALLY PYE CAMBRIDGE AND
VANGUARD MOBILES. ALSO BASE
STATIONS ANY CONDITION,
WORKING OR NOT. Top prices paid.

WE ALSO REPAIR ALL TYPES OF RADIO
TELEPHONE EQUIPMENT

SOUTHERN RADIO & T.V. SERVICE

1 BACK HAMILTON STREET
SALFORD 7 LANCS.
Telephone O61-792 4929
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GOVERNMENT OF UGANDA

REQUIRES

BROADCASTING

ENGINEERS

to serve on contract for one term of 21-27 months in the
first instance. Salary according to experience in scale
Uganda Shg.21120-27780 (£Stg.1232-1620) a year,
plus an Inducement Allowance, normally tax free, of
£Stg.778-886 a year, paid direct into the officer’s bank
in U.K. Gratuity 25% of total emoluments drawn.
Liberal paid leave. Accommodation provided at reason-
able rental. Outfit and education allowances. Free
passages. Contributory pension scheme available in
certain circumstances.

Candidates must possess the City and Guilds Final
Certificate in Telecommunications (with Radio) or an
equivalent qualification and have wide practical ex-

perience of technical broadcasting equipment including
transmitting and studio control equipment.

The officer will be required to undertake senior oper-
ational duties including the maintenance of broadcasting
equipment in transmitting stations and studios; outside
broadcasts and recordings in remote districts, and to give
assistance with the training of junior engineering staff.

Apply to CROWN AGENTS, ‘M’ Division, 4 Mill-
bank, London, S.W.1, for application form and
further particulars stating name, age, brief details
of qualifications and experience and quoting
reference number M2K/690995/WF.
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CLARKE & SMITH MANUFACTURING CO. LTD.

have vacancies for

Audio Electronics and
SmallMechanismDesign
Engineers

to work on Language Laboratory Systems and
Electronic Equipment for Education Projects.
Good salaries and progressive positions. Appli-
cants, who should have qualifications equivalent to
H.N.C. standards, should apply to:
Mr. T. A. Julian,
Wallington,

Surrey.
Tel: 01-669 4411

Radio Technicians
INSTALLATION AND MAINTENANCE
£1,100-£1,500

YOUR WORK

Will be concerned with the andi llation of i at airfietds. inland and marine mobile networks and on
North Sea drilling rigs. You will be basec at Southall and London Airport and you may also be required to make brief trips
overseas

OUR REQUIREMENT

You should have experience in one or more of the following types of equipment
VHF/UHF Base Station Mobile Equipment
HF Receivers and Transmitters up to 1 KW using SSB. ISB and FSK technigues
* Remote control systems operating over G.P.O_ landlines:

2589

West Sussex County Education Committee

BOGNOR REGIS COLLEGEof EDUCATION

Upper Bognor Road - Bognor Regls - Sussex

Teleprinters and Telegraph machines and error correction equipment

You must have a U.K. driving licence and be willing to work outside working hours on a call-out roster basis

OUR OFFER

Applications are invited for the post of i Includ bership of sn

contributory pension and life assurance scheme and concessions on holiday air fares
can be obtained at nominal cost to most parts of the world after a year's service. Salary will be negotiated and range from
£1.100-£1.500

YOUR FUTURE

Excellent long-term career prospects are offered for both U.K. and Overseas employment

IAL are a tast ding world-wide Ci engaged in the field of communications. aviation services and engineering
with over 3.000 employees 8round the world

Please write stating briefly age and experience to the

Personnel Officer (R),

INTERNATIONAL AERADIO LIMITED

AERADIO HOUSE - HAYES ROAD - SOUTHALL - MIDDLESEX

TECHNICIAN

for Closed Circuit Television

Person appointed will be expected to have
sound practical knowledge of cameras,
control and recording equipment used in
Closed Circuit Television and be capable
of carrying out day to day maintenance.
Applications will be considered from
those with relevant experience in the
electronics field who desire to extend this
to Television. Salary scale: £930-£1,095
per annum, according to experience.
Additional remuneration payable in respect
of certain specialist qualifications.
Application form and further details from
the Administrative Officer at the College.
2590
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Due to rapid expansion we have several _g
additional vacancies for test engineers to =
work on a variety of units making up an 5
advanced system of TV broadcast o
equipment. E._

Applicants will preferably have several
yvears' experience of testing TV transmis:
sion broadcast equipment and be
thoroughly familiar with the use of complex
oscilloscopes for critical measurements
of test parameters

Attractive conditions of employment and
commencing salary will be offered.
Please apply with brief employment details
to:

YE TVT the experts in sound eng
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Personnel Officer
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. 9 PYE TVT LIMITED
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Coldhams Lane, Cambridge.
Telephone Cambridge (0223) 45115

2544
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Electrical Engineer

The Industrial Applications Department of the
Electrical Research Association has a vacancy for
an Electrical Engineer.

The successful applicant will be working with a
group required to make investigations into the
generation, propagation and measurement of high
frequency transient disturbances in control and
computer systems.

QUALIFICATIONS required are a degree, H.N.C.
or equivalent in Electrical Engineering, with pre-
ferably industrial or research experience, in high
frequency pulse techniques or electronic circuitry.

SALARY: this appointment will be in a grade with
a salary range of £1,110-£1,750, the commencing
salary depending on qualifications and age which is
likely to be between 22 and 28 years.

’"t'
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Please apply to:

The Personnel Officer, Ref: 1A2,
Electrical Research Association,
Cleeve Road, Leatherhead, Surrey.
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THE UNIVERSITY
OF HULL

AUDIO-VISUAL CENTRE
STUDIO ENGINEER

(Videotape and Telecine)

Applications are invited for the post of Studio
Engineer (Videotape and Telecine) in the Tele-
vision Studios of the University's Audio Visual
Centre. Preference will be given to candidates
with an H.N.C. or equivalent qualification,
together with experlence in the maintenance and
operational aspects of magnetic recording
equipment (either oneinch helical scan or two inch
broadcast) and/or Telecine equipment. The
duties will be to operate and maintain videotape
recording and Telecine equipment used in the
Centre and if necessary further training will be
given.

Salary range: £1,056-£1,311.

Further particulars may be obtained from the
Registrar to whom applications (3 copies) should
be sent by 27th October, 1969. 2593

UNIVERSITY OF BIRMINGHAM
Department of Electron Physics

Electronics Engineer

required to join the space research group in the
Department of Electron Physics. The work is
concerned with the design of electronic instru-
mentation for scientific rockets and satellites.
The successful candidate will be expected to
follow a project from initial design through
environmental testing and space vehicle instal-
lation to pre-launch count down. This pro-
gramme involves travel within the U.K. and to
overseas launch sites. The post requires
specialist experience in complex analogue solid
state circuits and applicants should possess
Grad. LE.E.E., H.N.D., H.N.C. or equivalent
qualificatlons. Those wnshlng to see something
of the work before making a formal application
are invited to telephone Professor J. Sayers,
021-472 1301, Ext. 1801,

Salary £1380—£2045.

Applications should be sent to the Assistant
Secretary (Personnel), Personnel Office, Uni-
versity of Birmingham, P.0. Box 363,
Birmingham 15, reference 105/T70/155. 2561

RADIO AND INSTRUMENTATION
ENGINEERS

Required for WEST AFRICAN PROJECTS
C.0.D.E.C.O.

62 STEPHYNS CHAMBERS + BANK COURT
MARLOWES « HEMEL HEMPSTEAD . HERTS
2403

DEPUTY
SUPERINTENDENT
OF POLICE

(Signals Branch)
Government of Brunei

Candidates, must have City and Guilds Telecom-
munications Intermediate Certificate, with not less
than five years' experience. Experience in a Police
Force or Armed Forces is desirable.

The Officer is to assist the Force Signals Officer in
installation, maintenance and servicing of V.H.F. and
H.F. equipment, supervision of Signals Stores and
Workshops and Staff.

Salary range £2,125-£2,518 P.A. plus inducement
allowance (£44(- (474) P.A. The Appointment is on
contract with gratuity for one tour of three years.

Candldates, who should be Nationals of the United
ngdom or Republic of Ireland, should apply
quoting RC2I6/28/02 giving full name, age, quali-
ficatlons and experience to:

The Appointments Officer,
MINISTRY OF OVERSEAS DEVELOPMENT,
Room E301, Eland House,

Stag Place, London, S.W.I. 2600
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COLLEGE 0: |'Ii\ERONAUTICS E[c-mrnm“ [mms

The following appointments are to be
made in the High Frequency Section of

the DEPARTMENT OF ELECTRICAL
AND CONTROL ENGINEERING and
are open to candidates who have experi-

ence in waveguide techniques.

TECHNICAL OFFICER TECHNICIANS

LABORATORY are required to work on calibration, fault-finding and testing of tele-

STEWARD communications measuring instruments. The work is varied and will enable
technicians with experience of r.f. circuits to broaden their knowledge of the
latest techniques employed in the electronics and telecommunications
: industries by bringing them into contact with a wide range of the most
and radar laboratories which are con- o < g . . .
cerned with postgraduate teaching and advanced measuring instruments embracing all frequencies up to u.h.f.
Eesearlch in _radz:‘r. radio amf'l_ T;lcrowaves. Entrants may be graded as Testers, Test Technicians or Senior Test
xperience in the aviation field is not an . . . = .
essential requirement. Techmc.lans according to experience and quah.fucanons. Our e{(pandmg
production programme geared to our recognised export achievement

The vacancies are in. the high frequency

The TECHNICAL OFFICER will supervise provides security of employment combined with good prospects of
the day-to-day activities in the labordtorles advancement, not only within these grades, but into other technical and
and be _re.sponsible f9r the consgruction supervisory posts within the Company.

of specialised experimental equipment. . . .

Candidates should have passed the gradu- Salaries are attractive and conditions excelient. A Pension Scheme includes
ateship examination of the L.E.E., LE.R.E,, substantial life assurance cover provided by the Company. Assistance with
or possess a H.N.C. or equivalent qualifica- removal may also be given in appropriate cases. Please apply in writing,

tion. Salary in scale rising to £1,623 p.a.

giving brief details including age, experience and salary to

The LABORATORY STEWARD, who

should have relevant training and experi- The Recruitment Manager,
ence, will be appointed in a scale rising i

to £1,077 with a supplementary allowance Marconi Instruments Ltd.

of £50 p.a. for possession of a H.N.C. or Longacres, St. Albans, Herts.

equivalent qualification.

37 hour week of five days, generous
hélidays, staff superannuation and sick
pay schemes.

Application form from Staff Records !
Officer, The College of Aeronautics, Member of GEC-Marconi Electronics Limited

Cranfield, Bedford. 2530
2601

SITUATIONS VACANT

PULL-TIME technical expDerienced salesman re-
quired for retail sales: write giving details of age,
%revloun experience, salary required to—The Manager,
enry’'s Radlo, Ltd., 303 Edgware Rd., London. sz.
67

For some of our distributors in AFRICA we require
A SSISTANT MAINTENANCE ENGINEER required by

the CENTRAL OFFICE OF INFORMATION for
their Radio Division. Candidates should have had wide

experience in maintenance of professional tape recording
and studio equipment Theoretical knowledge to City
and Guild Intermediate level would be an advantage,
as would experience in sound recording. Salary according

to experience and qualifications on a range £1.215 to
£1,560 p.a. Five-day week of 41 hours (inclusive of
meal! breaks). 18 days’ pald annual leave. Please send

postcard for application form to Manager (PEA/274/
EW), Wireless World, Department of Employment and
Productivity, Professional and Executive Register,
Atlantic House, Farringdon Street, London, E.C.1.

Closing date for completed application forms, 30 October,
1969, (2602
AUDIO DEVELOPMENT ENOINEER. Electro-Musica They will be responsible for the organisation, administration and promotion of
Industry. Watkins Electric Music Ltd., 66 Offley e , R . .
Road, London, 8.W.9. Tel. 01-735 6568. Please write in our distributors’ Service Departments, including spare parts management.
first instance. (2574
HESTER. Experienced TELEVISION ENGINEER A good practical and theoretical technical background in radio and television
v;l'.h a llking for the Rlcculonnl qux;my Hi Fi job d f d d
required for inside work. Also vacancy for experienced i experi i ini jonisi e
e s e e R e is necessary an perience of service and spare parts administration is important
Please write giving past experience to Mr. P. K. 3 2 .
Caveen, PETERS (ELECTRICAL) LTD., 2 Charles Further requirements are a background in Service Workshop management
Street, Hoole, Chester. [2570
NORTH STAFFORDSHIRE COLLEGE OF and training of repairmen.
TECHNOLOGY . - | ’ i |
A Constituent College of the Proposed North Stafford- o be servi n televisi i a i g
Ao e PNGINEERING. DEPARTMENT Products t iced include evision, radio and household appliances
(Electrical and Electronic Division). Applications are

invited from candidates with. a University Degree or an Salary commensurate with qualifications and experience.
?qulvsg;ﬁn unalmcstlon for the following posts:
O (A AL S TRICAL, Applicants should submit full background details.

ENuCleI:EERXNG.lbl'I'hi succ%s’stul Candlgnte for post (a) N
L 3! responsible for subjects in the fleid of com-

munications engineering, including Tele ications, Apply to Box No. W.W.2558.
Television and Radio. He will be required to undertake
the organisation of short courses in Tel -
tions, Colour TV and allied Subjects. In addition, he
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will be expected to emcourage research in these flelds
and to accept a share of the departmental administra-
tive dutles. The successful candidate for post (b) will
be required to teach Radio and Television Servicing
subjects, and should have some experience in Colour TV
work. In addition. he will be expected to assist with
the normal range of Telecommunications and Electronic
subjects covered by the Department. Salary Scale:
Senijor Lecturer, £2,417-£2,752; Lecturer II, £1,827-
£2,417. Further detalls and application forms may be
obtalned from the Registrar, North Staffordshire College
of Technology, College Road, Stoke-on-Trent. {2577

ELECTEONIC PROTOTYPE WIREMAN, wide tech-

nical knowledge, seeks positlon overseas; permanent
or contract.—Reply Rex. W. Harris, 36 Clifton Road,
London, N.8. {2603

ADIO ENGINEER for {nstallation/service Yacht
R.T., Automatic Pilots, some Radar. Clean driving
licence essential. Must lve in or near London. Know-

OVERSEAS ledge and liking of boating an advantage. Telesonic
Ltd., 243 Euston Road. N.W.1. 01-387 7467. 2573

EDIFON LTD. require fully experienced TELE-
COMMUNICATIONS TEST ENGINEERS and
ELECTRONICS [INSPECTORS. Good  commencing
salaries. We would particularly welcome enquiries
THE from ex-Service personnel or personnel about to leave
POSTS &P.;le l§ervl¢:es. Please wn!e‘ giving full deta;ls o—

5 " e ¢ Personnel Manager, Redifon Ltd., Broomhill Road,
Excellent career opportunities exist for Microwave Wandsworth, S.W.18, ' 26
Engineers to join the International Aecradio world- GQERVICE ENGINEER. We speclalise in the repair
5 s and malntenance of 16 mm Sound Projectors. Tape
wide organisation for overseas emplovment. Recorders and similar Visual Aids Equipment. We need
another engineer with some knowledge of Audio
Amplifiers. Must be able to drive. Write: Burgess Lane
& Co. Ltd., Thornton Works, Thornton Avenue, Chis-
wick. London, W.4. [2578

TAPE RECORDER ENGINEER required for workshop
repalr of DICTATING MACHINES in Central
London. Write to PAXDICTATOR (SOUTHERN) LTD.,

OUR REQUIREMENTS
The men selected will be responsible for the maintenance

of a solid set wideband multihop microwave system. Lysons Ave., Ash Vale, aldershot. (2576
o = i ine- 'HE UNIVERSITY OF LEEDS: DePartmerit of Physics.

ng:
Apphcants should have gxpencnce in the followi 2 T Electronics Technician required for post in elec-
% Overall system appreciation. tromics workshop involving maintenance and bullding
. 0 . of a wide range of prototype apparatus. Qualifications:
% Alignment and testing procedures of solid state - O.N.C. or equivalent. Salary on scale £713-£ 1,077.
e g S Please apply in writing, glving detalls of qualifications
microwave systems and the associated supervisory and experlence, to the Administrative Assistant, Physics
and terminal carrier channelling equipment. Department, The University, Leeds, L82 9JT. (2564
3 g : 3 E HAVE VACANCIES for Four Experienced Test
% Preventive maintenance procedures and rapid and \%'"% Engineers in our Production Test Department.
accurate fault diagnosis on the above types of Applicants are preferred who have Experlence of Fault

Finding and Testing of Moblie VHF and UHF Mobile
Equipment. Excellent Opportunities for promotion due
to Expansion Programme. Please apply to Personnel
Manager, Pye Telecommunications Ltd., Cambridge
Works, Haig Road, Cambridge. Tel. Cambridge 51351,
YOUR FUTURE Extn. 327. - (ki

]S MeV LINEAR ACCELERATOR. Assistant to help
IAL offers first-class career prospects. The company 10 Operate and maintain, General electrical and
3 5 . B mechanical knowledge; accelerator experience not
is fast expanding with over 3,000 employees engaged essentlal. Salary up to £1.200. Applications to Secre-
In the fields of telecommunications at more than 50

tary, Department of Radlotherapeutics, Unliversity of
bases around the world. The present turnover is in

system.

Cambridge, Tennis Couart Road, Cambridge. (2575

the region of £8 million per annum and is expected to ARTICLES.FOR SALE

exceed the £19 million mark within 10 years. ] [BRAND NEW ELECTROLYTICS, 18/16 volt 05, 1, 2,

5. 6, 8, 10, 15, 20, 30, 40, 50, 100, 200 mfds., 8d.
Mullard 25 volt 6-4, 12-5, 25, 50, 80 mfds., 10d., 1-6,
160 mld_f‘.ﬂ 1/-. Minimum order 7/6., postazeldl/- per

order.—The C.R. Supply Co., 127 Chesterfield Road,
OUR OFFER Sheffield, S8. [2587
BUILD IT in a DEWBOX quality plastics cabinet.

Includes a substantial tax-free salary: marriage, 2 in. X 2} in. X any length. D.E.W. Ltd. (W),

children’s and educational allowances, free furnished wﬁﬁgfg’wi‘}g;gﬁf*},’:‘??w’“' DESee S R M or 1““["-,‘6
accommodation, medical attention and leave passage. CoLoun T.V. Large-Screen Projectors, Cintel Model

20630, 6-ft. picture from RGB video inputs. 2 units
Plus spare CRTs. Partly dismantled for storage. £400
lot as seen or offers. Box W.W. 2569 Wireless World.
o . - COLOUR T.V. PARTS tor W.W. Colour Set; large
To apply for one of these positions please write giving ; range of specialist parts.—Forgestone Components,
brief details of age, qualifications and career t0 dare to: Ketteringham, Wymondham, Norfolk. (2586
HOW to Use Ex-Govt. Lenses and prisms. Booklets.
Nos, 1 & 2, at 2/6 ea. List Free for S.AE. H W,
ENGLISH, 469 RAYLEIGH RD., HUTTON, BRENT-
WOOD. ESSEX. (87

JIAL INTERNATIONAL AERADIO LIMITED | G4 g e g e g O ol Bl

General Manager Personnel,

Newest GE Silicon NPN plnnantrnnslswr 2N5172,
AERA HO! - HAYES ROAD - SOUTMALL - MIDDLESEX . 25 Volt, 200 mW, hfe 100 min. Epoxy for economy,
SAEE Mt Passivated for reliability, 1/9 each. CW.0. P. & P, 1/-
per order, JEF ELECTRONICS, 12 York Drive, Grappen-
hall, Warrington, Lancs. Mail Order Only. (2565

SOLARSCOPE OSCILLOSCOPE, Type CD 513.2. £40.
Ring 01-723 4143, weekday evenings. (2594

ELESCOPIC AERIAL MAST, ex Government, all
brass, winds up 30 ft. Weight 65 lbs.. Bargain, £14.
Buyer collects. ROPER, 8% Goldthorn HIill, Wolver-
hampton, [2567

UFO DETECTOR CIRCUITS, data, 10s, (refundable).
Paraphysical Laboratory (OFO  Observatory),
Downton, Wilts. (396

UHF KITS and T.V. SERVICE SPARES. Suitable for
Colour: Leading British Makers dual 405/625 six
position push button transistorised tuners £5 §s. 0d.,

405/635 transistorised sound & vision IF panels
AIRT ECH TEST EN IN £2 155. 0d. Incl. circults and data, P/P 4/6. Basic dual

purpose 405/625 transistorised tuners incl. circuit
£2 10s. 0d.. P/P 4/6. UHF list available on request.
UHF tuners, PLESSEY Incl. valves 5§5/-, P/P 4/6.
EKCO/FERRANTI 4 position push button tyPe, incl.
valves, leads, knobs £5 10s. 0d., P/P 4/6, SOBELL/

To undertake testing and fault finding on UHF and VHF communication equipment GES Ul;:‘l tu::: k{:adl;nclht:‘alv;s.k;!l)stgt 1;25::&7:;1:
Qualifications 1o O.N.C. standard or similar experience as ex regular H. M. Forces. e ety Gd.‘l.cP."l;yl'/S. SOhELL/n(‘}éC A0SV 62" b 8t o
Excellent opportunity for promotion within a small team working to rigid specifications. put chassls incl. circuit 32/6, P/P Usi Ultra 625 /IF
Free transport from approximately a 15-mile radius. amplifier plus 405/625 switch assy incl. cireult 25/-,
Prension ar?c?llfe assurgrc:ce schem:; P/P 4/6. New VHF tuners, Cyldon C 20/-. Ekco 283/

330 range 25/-, Pye CTM 13 ch. incremental 25/-, P/P
Write glving details to - 4/6. Many others available Incl. large selection channel
Personnel Officer, colls. Fireball tuners, used good cond. 30/-. Push

button tuners RGD §12/619 type used -good cond. 30/-,
P/P 4/6. LOPTs, 8can colls, Frame output trans-
formers, Mains droppers etc., avallable for most popu-

AIRTECH LIMITED, Haddenham, Near Aytesbury, Bucks.
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Commercial Product Engineer
for Gas Discharge Tubes

This vacancy should prove attractive to a professionally qualified engineer with industrial
experience, preferably in development and production or the design of electronic equipment,
who now wishes to embark on a commercial career.

He would be responsible to the Commercial Product Manager for the Technical/Commercial
product policy for a wide range of hot and cold cathode gas discharge tubes and simifar
devices, such as Numerical Indicators, Counters, Thyratrons and ‘Reed Inserts. He should
be prepared to travel frequently, both within the U.K. and overseas. Expected to negotiate on
technical and commercial matters, he must be able to work together with Market, Production,
Development and Research Personnel at all levels. This job is located at Mitcham, Surrey.
Please write to the Personnel Manager, Mullard Limited, Mullard House, Torrington Place,
London, W.C.1.,quoting reference RBT[ 1019

Mullard

UNIVERSITY OF CAMBRIDGE
CAVENDISH LABORATORY

ELECTRONICS ENGINEER
To collaborate with physicists in design, ASSistant to the works DireCtOr

construction and implementation of
electronic  circuitry incorporated in of Oxley Developments Company Ltd., Ulverston.

experimental apparatus in the Surface
Physics research group of the labora-

Applicatiuns are invited for the position of

Applicants must be about 30 years of age and have Higher National Certificate or a
degree in Science. Preference will be given to someone with all or part of the following

torya experience or qualifications :-
Experience in solid state circuitry (1) Knowledge of modern manufacturing methods in electronics, small mechanical
essential. components and mechanisms.

(2) Assistant or deputy to a Works Manager in a thriving concern.
Degree or equivalent in electronic | (3) Experience in dealing with people, production control, and shop floor conditions;
engineering or physics desirable. experience in cost accounting.

; Oxley Developments is a vigorous and expanding Company offering scope and
opportunity for the right man. The Works are located in open countryside at the southern

end of the Lake District.

‘ Applications giving details of education, qualifications, experience and salary and includ-
Applications to: ing copies of two references or names and addresses of referees to be addressed to :

The Secretary,
Cavendish Laboratory, The Personnel Manager,

Frez Sc';o?dl Lane, Oxley Developments Company Ltd.
ambpri €.
? PRIORY PARK - ULVERSTON - NORTH LANCASHIRE

2563

Salary in range up to £1,400 p.a.
depending on experience, qualifica-
tions and age.

2582

N CR| SYSTEMS TESTERS

To bring-up, fault find and prove functions of electronic systems used in complex business machines by logical diagnosis.
Candidates should possess an O.N.C. (Electrical) or R.T.E.B. Certificate, or City and Guilds Certificate (Subjects 47, 48 or 49)
and have experience in one of the following areas:—

Computers, Radar, Tele-communications, Radio and T.V., etc.
These are Staff appointments carrying attractive salaries which are fully commensurate with qualifications and experience. Other
employment conditions include 3 weeks’ Annual Holiday, Pension Plan, etc. Effective assistance with housing will be provided.

For Application Form return coupon to:—

N AINIE . 2 u s s e e res oS5 &P S TP 3 84T - = BB AGE.......... The Personnel Department, @
THE NATIONAL CASH REGISTER CO.
(Manufacturing) LTD.,

QUALIFICATIONS . o oot et e e Kingsway West, 1567
W.W.2551 DUNDEE DD1 9 QY T Qusta's awano
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CIVILSERVICE

RADIO AND ELECTRONIC ENGINEERS
Board of Trade (Civil Aviation)

Qualified engineers required as Assistant Signals Officers in the field of Civil Aviation for the
provision and installation of advanced electronic equipment—including the latest type of radar,
telecommunications, navigational aids, etc.

Qualifications: Degree with Ist or 2nd class honours in Electrical Engineering or Physics, or
have passed all examinations for M.LE.E,, AM.ILE.R.E. or A.F.R.Ae.S.

Age: 23 and normally under 35 on 31st December, 1969 (extension for H.M. Forces or Overseas
Civil Service).

Starting Salary (Inner London) may be as high as (2,218, depending on qualifications and experience.
Pensionable appointments. Good prospects of promotion.

Application Forms are obtainable by writing to the Civil Service Commission, Savile Row,
London, W1X 2AA, or by telephoning 01-734 6010, ext. 229 (after 5.30 p.m. 01-734 6464

“Ansafone” service). Please quote S/85/ASO. Todd

CLOSED CIRCUIT TELEVISION

ENGINEER
MARCONI MARINE

MARCONI MARINE is a major supplier of shipborne television installations
and equipment and an engineer is required in the Company’s Television Section
at Chelmsford for the system planning of closed circuit and entertainment
television systems.

Applications are invited from Engineers with practical experience of closed
circuit television systems and in particular it would be desirable that this
experience has been obtained with a major equipment manufacturer.

Additionally, experience in the development of television broadcast equipment
would be advantageous coupled with experience in system costing.

Qualifications of H.N.C. level are necessary but the prime requirement is to
produce practical results at the right price.
Applications, in strictest confidence, to:
Personnel and Operating Manager,
The Marconi International Marine Co. Ltd.,
Elettra House, Westway,
Chelmslord, Essex

2552

AIR FORCE DEPARTMENT
RADIO TECHNICIANS

Starting pay according to age, up to £1,189 p.3. (at age 25) rising to £(,500 p.a. with prospects
of promotion.

Vacancies at RAF Sealand, Near Chester
RAF Henlow, Bedfordshire
and RAF Carlisle, Cumberland

Interesting and vital work on RAF radar and radio equipment.

Minimum qualification, 3 years’ training and practical experience in radio engineering.

5-day week—good holidays—help with further studies—opportunities for pensionable
employment.

Write for further details to:
Ministry of Defence, CE3h (Air),
Sentinel House,

Southampton Row,

London, W.C.I,

Applicants must be UK residents, 2635
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lar makes. TV signal boosters transistorised PYE/

N.12 {near GRANVILLE RD.). Tel. OI 448 8118.  [60

BUSINESS -OPPORTUNITIES

QUALIFIED experienced Design Engineer seeks

Financlal Support to develop small company manu-
facturing high reliability control equipment. Possible
optoelectronics specialisation initially. Policy: IC deslgis
for assembly/servicing ease: continuous research’ and
expansion. Box No. W.W. 2569 Wireless World.

TEST EQUIPMENT — SURPLUS
AND SECONDHAND
MA.RCONI TF890A/4 Radar Test 8et 8500-9680 mc/s

incorporating: Klystron Signal Generator, Therm-

istor Power -Monitor, 8pectrum Analyser, Directive Feed
Assembly, brand new, makers’ guarantee. 021-45¢ 8305.
SIGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters, multi-range meters,
etc., etc., in stock.—R. T. & 1. Electronics, Ltd., Ash-
ville Old Hall, Ashvlile Rd., London, E.1l. L;Y 4986.
{64

{2566

RECEIVERS AND AMPLIFIERS =
SURPLUS AND SECONDHAND
RO Rx5s. etc., AR88, CR100, BRT400, G209, S640,

etc., etc., in stock —R T. & I. Electronics, Ltd.,
?hvma Old Hall, ‘Ashviile Rd., London, E.1l. Le
{68

0

NEW GRAM AND SOUND
EQUIPMENT

ONSULT first our 76-page {lustrated equipment
catalogue on Hi-Fi (6/6). Advisory service, generous
terms to members. Membership 7/6 p.a.—Audio Supply
Association, 18 Blenhelm Road, London, W.4,
01-995 1661, {27

LASGOW.—Recorders bought, sold; exchanged;
cameras, etC., exchanged for recorders or vice-
versa.—Victor Morris, 343 Argyle St., Glasgow, C.2.
[$38

TAPE RECORDING ETC

F quality, durability matter, consult Britaln's oldest
transfer service. Quality records from your suitable
tapes, (Excellent tax-free fund raisers for schools,
churches.) Modern studio facilities with Steinway
Grand.—Sound News, 18 Blenheim Road, London, W.4.
01-995 1661. (28

TAPE to disc transfer, using latest feedback disc
cutters; EPs from 22/-;' s.a.e. leaflet.—Deroy,
High Bank, Hawk St., Carnforth, Lancs. {70

VALVE cartons by return at keen prices; send 1/-
for all samples and list.—J. & A. Boxmakers, 75a
Godwin St.. Bradford. 1. {10

OR hire CCTV equipment including cameras,
monitors, video tape recorders and tape—any period.
—Detalls from Zoom Television. Amérsham 5001, [78

ARTICLES WANTED

PYE Radlotelephones, AM10D, AM10B, AM25T. Austen,
1 Valebridge Rd., Burgess Hill. Phone 3409. [2579

ANTED, all types of communications rmIVen
and test equipment.—Details to o
Electronics, Ltd.. Ashville Old Hall, Ashville Rd., Lon-
don, E.11. Ley. 4988. (83

[2491

ANTED—Earliest Marconl wireless equipment,
Marconi Magnetic Detector, Pleming Value; also
Hallicrafters Dual Diversity model DDI, circa 1930.—R.
Hanselman, 914 Columblan, Oak Park, Illnois, U.S.A.,
60302. [2695

WANTED—smaI] quantity PYE Vanguards—AM25B
with connecting cables and cradles, must be clean
and serviceable. Price and detalis please to: Raymond
McAteer, Radio Engineer, Main Street, Garvagh, 5
Londonderry, N. Ireland. ‘L2568

ANTED, televisions, tape recorders, radlograms.
new valves, transistors, etc.—Stan Willetts, 37
High St., West Bromwich, Staffs. Tel. Wes. 0186. [72

VALVES WANTED

E buy mew valves, transistors and clean new com-
ponents, large or small quantities. all detalis,
quotation by return.—Walton’s Wireless Stores, 35
Worcester St., Wolverhambpton. {62

SERVICE & REPAIRS

QU MAKE IT, let us install and maintain fit.
South of Ireland.—Box No. WW395 Wireless World.

CAPACITY AVAILABLE

IRTRONICS, Ltd., for coll winding, assembly and
wiring of electronic equipment, transistorised sub-
unit sheet metal work.—3a Walerand Rd., London,
S.E.13. Tel. 01-852 1706. (61

LECTRONIC and Electrical Manufacture and
Assembly. Prototypes and short production runs.
East Midlands Instrument Co. Ltd.,, Summergangs
Lane, Galnsborough, Lincs. Tel. 3260. (88

ETALWORK, all types cabinets, chassls, racks,
etc., to your own specification, capacity available
for small milling and capstan work up to lin bar.—
PHILPOTT'S METALWORKS, Ltd.,, Chapman B8t.,
Loughborough. {17

PLASTIC Injection Moulding Specialists in short runs
up to 1 oz. Low tooling costs.—K.T. Plastics Ltd.,
Dept. 10, 23 Hunters Hiil South Ruisllp, Middx.
01-845 2824. {90
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FANTASTIC R & R RADIO

SPEAKER BARGAIN 51 Burnley Road, Rawtenstall
Famous Eng'ish. 12 high flux. heavy cone. 10 Rossendale, Lancs
waansusspeghr with bullt-in tweeter. 3 or THERE ARE GEMS IN IRELAND Tel.: Rossen&ale 3|52
{ 15 ohms. 12-month guarantee
v OXED, TES & GUARANTEE
; sl A ? 9(6 o NP7 & Eora ss;_ ] Et;/— PYE2 zlt:
f NEW RELEASE " ° 2 < Eg':c” 3/6 P(C:Fgg 3/~ uns: m
82 3/- PCF 3/6 u30
F80 1/6 PCL83 4/ OPI4 3/~
SPEAKER CABINET EF85  3/- pCLg4 /- 2005 3/-
Beautitully made  Sumable for  7-127  speakers EFi83 3/6 PL36 5/- 30F5 2/6
Rosewood  fimsh.  Screwed  and  plued.  Attracrive EFI184 3/6 PL8I 4/- 30L1S 5/-
grey cloth from measures 247 x 137 x 107 with tweeter EY86 4/- pPL83 4= 30P12  4/6
hola above Mark Il de luxe model {Car. 10/-).With EL4I 5,_ PY33 5/= 30CI5 5/-
12" speaker us advertised above EZ40  4/6 PY8I 3/6 30PLI3  5/6
£6/5/0 (Canr. 10/ 95/— EBC4l 4/6 PY800  3/6 30PLI4 5/6
ELECTRAMA POST, ONE VALVE 9d. TWO TO SIX 6d.

Dept WW80. 15 High St Hailsham. Sussex OVER SIX POST PAID.

VACUUM
OVENS, PUMPS, PLANT, GAUGES, FURNACES, |
ETC., GENERAL SCIENTIFIC EQUIPMENT |
EX-STOCK, RECORDERS, PYROMETERS, OVENS,
R. F, HEATERS. FREE CATALOGUE.

V. N. BARRETT & CO. LTD. |

| MAYO ROAD, CROYDON,
CRO 2QP. 01-684 9917-8-9

WANTED—

Redundant or Surplus stocks of Transformer
materials (Laminations, C. cores, Copper wire, etc.),
Electronic Components (Transistors, Diodes, etc,),
P.V.C. Wires and Cables, Bakeclite sheet, etc., etc.
Good prices paid
J. BLACK

44 Green Lane, Hendon, N.W.4
Tel. 01-203 1855 and 3033

l :1.\.27 "\/

E PURCHASE N\
TS, Tae akso i \.\\‘Qé GEARED MOTORS

COMPUTERS, TAPE READERS AND ANY
SCIENTIFIC TEST EQUIPMENT. PLUGS
AND SOCKETS, MOTORS, TRANSISTORS,
RESISTORS, CAPACITORS, POTENTIO-
METERS, RELAYS TRANSFORMERS, ETC.

ELECTRONIC BROKERS LTD.
49 Pancras Road, London, N.W.1. 01-837 7781

f’;‘- Microswitches, Timers, Meters,
| AR Potentiometers, Capacitors, all new
6d. stamp for catalogue.

M aad

F. HOLFORD & CO.
IF WANT A REA
= L GENS COpMIACT 6 IMPERIAL SQUARE, CHELTENHAM

\J./Y‘»\
N — s’ 4’, e
B
1 I NEONS. PRINTED (IR(UITl %OARDS.d ||PE)STRUMENT
‘ CASES. MOULDED REED SWITCHES and PIDAM logic
%i “,..AJ’ ECLAR E LTD modules. CONTIL and BRIGHTLIFE products are all
ENNIS, CO. CLARE. Phone: 21559 ex-stock. For details see August and October 1969
issues, advertisements. For further details use reader
AFTER ALL, WE'RE IN THE EMERALD ISLE service card. New prices on new leaflet. All customers

on mailing list will recelve these automatically.

WEST HYDE DEVELOPMENTS LIMITED,
WW-—144 FOR FURTHER DETAILS 30 HIGH STREET, NORTHWOOD, MIDDX.
Telephone: Northwood 24941

PRINTED CIRCUITS ||| For YOuR...
Small quantities are not expensive, we have SYNCHRO & SERVO

full artwork and assembly facilities.

Let us quote you for any quantity. REQUIREMENTS!
ELECTRONIC SYSTEMS LTD. SERVO & ELECTRONIC SALES LTD.
UFREB Hookstone Park, Harrogate 43 HIGH ST.,ORPINGTON,KENT.Tel:31066,33976
Harrogate 86258 Also at CROYDON. Tel: 01.688 1512
WW-—143 FOR FURTHER DETAILS Telex 57962 and LYDD, KENT. Tel: LYDD 252

EUFORDIRENGH ' .
0SCILLOSCOPE GAMER

modules designed to meet every application

The Telford range of Oscilloscope Cameras includes many unique features not normally found in Oscillography.
Their modular construction allows the user to select the camera and interchangeable accessories to meet
his exact need.

Type A Polaroid Pack back parallax-free viewer—other types available. ® Viewing systems include parallax-free
viewing during exposure ® Adaptors for all popular scopes ® Lenses 1.5, £1.9, 2.8, £3.5, with choice of object/image
ratios @ Accessories include solenoid operation and data recording ® Film backs: *Polaroid 10 second prints: roll, pack
or cut film, all conventional materials including 35mm.

TELFORD PRODUCTS LTD .
4 WADSWORTH ROAD GREENFORD MIDDLESEX ENGLAND Tele: 01-998 1011
THE 2ZIZYT¥ PHOTO-OPTICAL COMPANY OF THE BENTIMA GROUP
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TECH I\ |CAL TRA”\“NG by '| AMATRONIX LTD (WW)

TRANSISTORS _MINT, NO SECONDS, NO

RE-MARKS. GUARANTEED TO SPEC.
IN RADIO, TELEVISION AND |aegwe s smrs: sams vee
I c s ’ | | AF23e 10/~ 1844 12 2N3707 4/-

| B-5000Q ° 11/3 18557 3/~ 2N3784 3/-

| BD121 18/~ m™MC140 4/~ 2N3983 5/8
BC107B 3/- S8F115 3/~ 2N4058 4/6
BC168B 23 TI8S8 7/- 2N4285 3/-

First-class opportunities in Radio and Electronics await the | C S trained man. Let BC169C 2/6 TIS60M 4/8 2N4289 3

; : : : : . BF167 5/3 TIS61IM 411 2N4291  3/-
1 C S train YOU for a well-paid post in this expanding field. ) . . BF178 8/~ 2N708  2/7 2N4292 3/-
I C S courses offer the keen. ambitious man the opportunity to acquire. quickly and BF224 4/~ 2N2926Q 2/8 2SB187 2/-

NOTES. Our AD161/2 are comp. matched prs

with hFE =80 min. at IC=500mA. SF115 IseDO‘Y
BF115; 2N3794 =mini 3704; 2N4291 =minl 3702;
2N 4289 is hi-gain Si pnp; 2N4285 is hi-reverse
VEB Si pnp subsmute for Ge types; 18557 is

easily, the specialized training, so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics. Computers, etc. Expert coaching for:
* C.& G.TELECOMMUNICATION TECHNICIANS' CERTS.

* C.8&G.ELECTRONIC SERVICING. 800 p.iv. 500mA TV rect.; MC140 is 3W npn Si
% R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. with insulated collector for easy heat sinking.
* RADIO AMATEURS' EXAMINATION. MOSFETS . . . hi-slope, low cross mod., N-
* P.M.G.CERTIFICATES IN RADIOTELEGRAPHY. chan, deplotion, 40468A, Improved 40468,

. 7.5mA/V typ. at 100MHz, 7/6. MEmssac
Examination Students Coached until Successful. ruggedised 3N140 dual-gate; 12m

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES ony e % 0’,"\{,&9003‘,2,*,,‘,;1;‘,’,';2“&,‘;“{;’\",“523
Build your own 5-valve receiver, transistor portable, signal generator, multi-meter | INTEQRATED CIRCUITS -PA234, new dual-

and valve volt meter— all under expert guidance. ‘ In-line 1W audio amp, with data, 24/-; CA3020,

; TO-5 h-pull b ble to 6MHz. 28i-;
POST THIS COUPON TODAY and find out how | C S can help YOU in your career. Tnna&us gT-l:g?t imups:da:ee converkzer, 15/

- a . . : 8 TAB101, transistor quad for ring modulator, 21/-;
E:I:eczs:sl::a?lf I C S courses in Radio. Television and Electronics will be sent to you | TAAZ63. 3-stage low level af. amp., 16/8.
AMPLIFIER PACKAQES—Component kits for
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES efficient transtormerless class B povs’er amps. Low
| standby current, reversible polarity, simple cir-
cuitry, no adjustments.
AX2 9V, 300m\V in 10-20 ohms, other loads usable,
12/6; AX3 9V, 800mW in 8 ohms, 20mV In 20K
input, 22/6;, AX4 24V, 5W in 8 ohms, 4W in
15 ohms, input 100mV in 40K. Operable 18V with
i | 12mA_standby current and 2-3\V output. Uses
| | AD161/2 output pair with silicon low-level stages.

International Correspondence Schools
(Dept. 230). Intertext House, Stewarts Road.
London, S.W.8.

INTERNATIONAL

CORRESPONDENCE

r h]
| |
| |
| |
| !
{ |
| NAME AL : | | 5tit only 30/~ AXS, 12V, 3V in 3 ohmis, 36/6.
lock Capitals Please
SCHOOLS ) S S | MINI MAINS TRANSFORMERS—1°x 1°x 13°
1 | Osmor MT9, 9-0-9V 80mA, 12/6. _Engle MTS§,
, ADDRESS . | 6-0-8V, 100mA, 13/6; MT12, 12-0-12V, 50MA, 13/8.
A comprehensive data sheet giving regulation
! | curves for all these transformers with push-pull,
| | brld e. and v.d. rects and covering outputs of
AWHOLE WORLD | | s S]plled free with orders. Tiny Se bridge,
sults R ese
| ! Mail order only. Cash with order. List 6d., free
| I
| 10069 | with orders. U.K. post free on orders over o,-,
AWA'TS YOU! ) N g s DA S, 4 396 Selsdon Road, South Croydon, Surrey, CR2 0DE
WW-—145 FOR FURTHER DETAILS F=1465 EOR| EURTHER: DETAILS
S.C.R's |16AMP lated
SALES T BTN [ OSMABET LTD.
P.O. BOX 5 100 PIV 9/6 7(6 6/- | your surplus stock WE MAKE TRANBFORMERS AMONGST OTHER THINGS
WARE. HER 400 PIV 14/- 12/- 10/~ | —Send wus your
s TS | Al tested perfect functional devices lists. AUTO TRANSFORMERS. 0-110-200-220-240 v a.c. up or down,
TEL, WARE 3442 | guaranceed. {ully .:muded nmgrtemmal blocks. 50 w 3 il 75 w 39/
00 w 45/-; 150 % 57/8; 200 w 71/8; 300 w 90/~ w112/8;
500 w 127/8; 600 w 135/-: 7.'>0 v 172/8; 1000 w 210/-;
OVER 3 MILLION SILICON ALLOY & GERM. TRANSIS- 1500 w 345/-; 2000 w 400/-; w 580/~; 4000 w 750/-
MAINS ISOLATION TRANSFORMERB. Input 200-240 v a.c.,
TORS AVAILABLE FOR IMMEDIATE DELIVERY. :-Iiﬁsr;rs'f:s'rpoN:s s'delaﬁuofa?- 171 ratio, 80 w 80/-; 100 w 90/-; 200 w 150/-; 00 W 300/-,
5’ ond from MAINS TRANSFORMERS. Prim 200-240 v a.c. TX1. 425-0-425 v
MANUFACTURERS END OF PRODUCTION SURPLUS. 3N3702-3 family. Ideal cheap 20 Ma 6.3% 48 CT, 63 v 48 CT, 0505+ 50, 13 ‘
trans. for manufacturing etc. ‘250-0-:250 v 150 Ma, 6.3 v 4 u Ct, 0-56.3 v 3 & §7/6; TX3
TRANSISTORS ,9,‘1; Qu. Qi Qi €8 500, £13.10 1,000 pieces. 2800250 7 100 Ma. 6.5 7 CT 30,63 v | 8. 58/8; TX¢ 200-3-
Type and Construction 00 500 4,000 10,000 120 Ma, 6.3 ¥ 1 & 6.5 % 2.4 Ct. 6.5 v 2 . TX8 250-0-250
: {germ /;F qur: ;8:; -:lelizl zxm;;(ﬁlﬂ ASYB6 (3 10 £I15 €15 €200 65 M-‘.‘ 63 v 1.;.5-. sg,ﬁ;ﬂm:‘z zm?-'is"»’d‘.’ 83 v 15a, 25,v
erm = g °2 £l o €5 £40 PLASTIC NPN SILICON INSTRUMENT TRANSFORMERS. Prim 200/250 v a.c., OMT4/
ﬁ igerm a: ;H; ;g—ll -3%25?'&127!.‘2638! £1 L3 £3 £40 TRANSISTORS. Manufac- | tapped sec., 5-20-30-40-60 v, gh-tn': 5-10-15-20-25-30-35-40+
A SCim RF PNPTO5 —3NII0) NI 3c0rs G100 erdo <o L Sk T e o i P A
= - 3 L 3 amily.  ldea amp OMT4/2 80/-: OMTE/1 ta ec. 40-50-60-80-90-100-
A gierm \GEF PNPFTqilF-PArnlsJ :’(NT667 2G417 €300 €15 €15  £200 cheap trans. for manufacturing 110 . giving “?0.20.30.«»5{»&'.’70&;90400...o, 10-0-10,
R B Gorm AF SOLPNP 2G0TI 8 ACY2T Sl OB PRe B 2l 4 a2, SN LIDE 0P SRSy Poapet0L SO0 JLE -4, SO-0pee, 10k, B0
A 9Sil_Alloy PNP T0-5  =2§301-5, BCY17-29, BCY3034 @ €7li0 €120 £100 pRces) FASATRE TRANSEDRMRAS, Prim (200350 %) M € MILG O
A0 Sil. Alloy PNP 50-2  =2§321-325, OC200-208 Q £7.10  £12.10 €100 11/8; & CT 30/-; 12 v 1.5 & 18/9; 3 a CT 80/-:
Al to A7 Guaranteed 80% Good usable Transistors ideal for low cost production work and } 5 & 27/8:3 8 56/-; 6 » 75/-: 8 2 108/-; 12
Sparimanaalluie TO-18 METAL CAN SILI- 150/5,
ABtoAllareall perfectdevices,factory tested, no open or shortcircuit Transistors in these lots. CON PLANAR TRANS. MIDGET MAINS TRANSFORMERS. FW rectification, alze
Very high quality 99% good. 0.15 a1 P2 15002 5 035 ot PT3 808 v 0.3 oeall ot 1018 caeh,
I/- TESTED TRANSISTORS | TO-5 METAL CAN SILICON IJ:':.ZI‘Z,‘ (B|53":er 1,600 OUTPUT TRANSFORMERS. Mulard 510 UL 87/8: 7 watt
/ /- ﬂ'u'cAHN‘é'bA{RTAN%?o“& VERY pieces. stereo UL 56/-; 1 watt PP3 30/-; PP 11K/3-7.5-15 ohm 21/-;
each ONE PRICE ONLY PNP. NPN. aach zood = type. Multi rtio 7/10 watt 30/-: 30 watt (KT86 etc.) 3-15 ohm 75/-:
SILICON PLANAR I/- EACH 2N697, BFYSI, 2NI1893, €8 per 50 watt (KT68 etc.) 135/-: 100 wutt 210/-; suto matching
BCI08  2N696  aN1132  2N2220 25733 | 500 Pieces. £13/D/0 for 1,000 pieces. transformer 10 watt, 3-7.5-1 ohm, up or down 11/6.
BCI09  2N697  2NI6I3  2INJI707  2NII9N TOP' HAT SILICON CHOKES. Inductance 10 H. 65 Ma 12/-; 85 Ma 15/-; 150 Ma
BFYSO  2N706 2NI7I1  2N371F  TiS44 HIGH QUALITY SILICON RECTIFIERS. All good. No 21/-. Fiying leads, clamp construction.
BFYSI 2IN708  2N2904 25102 2N2906 ;b:EN ADRO 7DlaDES.T SUB-HINIbAI- sh::rz or open circuit dga':rvs
BFXB84 2N929 N2 B ass  Type, suitable Voltage range 25-4
BFX86 2N930 %nggi %.fsnllgi %:%ggz replacements for OA200, OA202, 750mA. €3 per 100, £12.10 W.W. COLOUR TELEVISION RECEIVER
BFX88 2N 2N2926 25732 BAY18, IS130, 15940, 200,000 to clear per 500. Transformers and choke as specified.
Fr%m Manufacturers’ Over-runs— %'KEEE: 8%’/" Gg%) pieces. GUARAN- Choke LI 60/-: ’l‘mnug)rmer T1 57/8; Fieldd OfF
nmarked ] transférmer §Q/-.
GERM. PNP AND NPN TRANSISTORS FULLY TESTED DEVICES AND I:x.Asoéﬁn'G.ﬁ': Carriage exira on all transformers 46 minimum.
Tgf;"sﬂ’- ;JCNY;'IAR:S%?N- L%ﬁ:#‘ Egga"" QUALITY GUARANTEED—SURPLUS | Gan. Purpose Trans. BULK TAPE ERASERS. 2[001'250 vac, immediate nndicoll;rlxpl:te
TO REQUIREMENTS Each erasure of any size spool of magnetic tape, also suitable for
ACI26  ACY27 NKTI4l NKT713 OCs2 tape head demagnetization. 42/6. P. & P. 3/-.
i 1-99 LN76 pe hea
ACI27  ACY28 NKTI42 NKT77)  2G30i | OA202 Silicon Diode, Fully Coded. ) | 50e499 3 FLUORESCENT LIGHTING. 12 v LT, complete fittings, 12 ine.
ACl28 ASY§9 NKT212 OC44 2G302 150 PIV 250mA Qty. Price £30 per 1,000 pieces. | ¢40.999 : 8 watt 110/-; 21 ins. 13 watt 130/~; special offer 18 ina. 15 watt
RSPy acYaol TN O 26303 | BY100 SIL. RECT'S 800 PIV 550 mA. 1000up ..  ..9d. 95/-. Transistor ballast 12 v for single 40 watt or twin 20 watt
ACY2 cYl 1-49 2/6 each; 50-99 2/3 each; 100-999 1/- each; tubes, 150/-.
VAl AV NETHT SRR 28374 | Voo 1716 @echs Fully Codeds 186 Qleys || Angioyand (New] and LOUDSPEAKERS. Complete range, famous make, 25 watt
A ACYIS NKT271 75 2G374 | up §/10 each. Fully Coded. Is y. | Coded. }97";&‘33“" a0 T 50 watt BB0/ eter eto. P, & P. 6/
lant raf sta.

TRANSISTOR EQVT. BOOK I e e o LOUDSPEAKERS. Ex-equipment. perfect. 3 ohms. Elac, Good- |
ZA,SDO.cross drejfeun:es :f transistors—British, .European. Bonded types plu.l lom..lon.n 500,000 available at man, etc. 8 ins. 15/-: 6 ine. 10/-; 5 ins. 7/6. P. & P. 3/6 min.
Exchusively disceloured by DIOTRAN SALES. 151 EACH, | 008wty oS, € 00 pieces €23 ot

xclusively distribute: Yy S S. - H. 1,000 pieces £3.0.0. 5,000 pieces £13.10.0. 10,000 pieces b BIATES ENQUIRIES P E. MAIL ORDER ONLY.
Post and Packing costs are continually rlsing. Please add |/-

towards same. CASH WITH ORDER PLEASE. OVERSEAS QUOTATIONS BY RETURN SHIP- 46 KENILWORTH ROAD, EDGWARE,
gyarg‘l}:'q QUOTATIONS FOR ANY DEVICE LISTED MENTS TOANYWHERE INTHEWORLD AT COST MIDDX, HA8 8YG. Tel: 01-958 9314

WW—154 FOR FURTHER DETAILS
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NEW ! HSL.700 Mono Transistor Amplifier

A really high
fidelity monuural
amplifier with
performance
characteristlcs
to sult the most
discriminating
listener. 6 tran-
elator clreuit
with integrated
preamplifier
assembled on
specia) printed
sub panel. AD-
161-AD162 oper-
ating in aymetric-
al complementary Palr.  Output transformer coupled to 3 ohm
and 15 ohm speaker sockets. Standard phono input sockets.
Ful) wave bridge rectifier power suppl¥ for A.C. mains 200-240 v,
Controla: Bass, Treble, Volumejon/otf. Function selector for
PUIL, PU2, Tape, Radlo. The H8L.700 l»s atrongly constructed
on rigld steel chassls, bronze hammer enamel finlsh, size 9} in.
b fn. x 4} in. high. Performance figures:

Benuitivity—PUI-50 m/v., 66 K input impedance.

PU2:110 m{v, | meg. input inpedance.

Tape—110 m/v, 1 meg. input impedance.

Radio—110 m{v, 1 meg. input impedance.
Output power measured at 1 Kc-6.2 watta RMS into 3 ohmas,
5.8 watts RMS into 15 ohm. Overall frequency response 30
c/n:18 Kcfa: Continuously variable tone controls; Bass. + Bdb
to 12 db at 100 ¢/s. Treble, 4+ 10db to - 10db at 10 Ke/s.
The HBL.700 has been designed for true high fidelity reproduction
from Radio Tuner, Gramophone deck ¢énd Tape Recorder pre
amp but {s alao capable of being used in conjunction with a
gultar by connecting to PU1 socket and the peak output power
will then be in the reglon of 15 watta.
Bupplled ready bum and uuted. complete with knohl. attractive

front panel, long sp (can be

cut to uun vour housing requirements), full clrcult disgram and
operutlm; instructions. OUR SPECIAL PRICE £7/19/6.
P, & P.7/6.

BRAND NEW!
PARMEKO MAINS TRANSFORMERS
Primary 110v-250v Secondary 330-0-330v. 100mA and 6.3v,
at 2 amps, 6.3v. at £ Amps lnd 8..1' ll 1 nmn. Conservatively
rated. Fully screen. BSuitable lor
vertical or drop through monnunl. Overall size 4Hn. x 3fin, x
3tin. Weight 8lbs. Limited number only at 37/86 P. & P. 8/-.

Transistor Stereo 8+8 Mk. I!
Now using 8ilicon Transistore in first Ave stages on rnch chnnnel
resulting in even lower noise level with imp! A

SURPLUS HANDBOOKS

19 set Crcuit and Notes 8/8 p/p 6d.
1155 set Clrcuit and Notes .. ‘ .. 8/8p/pod
H.R.O. Technical Instructions B F 5/8 p/p 8d.
38 set Technical Instructions - . 5/8 p/p 6d.
46 get Working Instructlons - . 5/8 pip 6d
88 set Technical Instructions & Ve . Y-pipéd.
BC.221 Circult and Notes .. i . 5/6 pip 8d.
Wavemeter Class D Tech. Inst. we . .. bH/@ppéd.
18 set Clrcuit and Notes . . .. 5/8 pipéd.
BC. 1000 (31 set) Circuit nnd Noles 9 .. 5/6 p/p6d.
CR. 100/B.28 Circuit and Notes .. ve 10/- p/p 8d.
R.107 Circuit and Notes - - o . _7-pip6d.
AR.88D Instruction Manual . 18/- pip &d.

62 set Circuit and Notes 6/6 p/p 6d.
Cirouit Diagram 5/- each post ‘Tree. R. lllGlA. R. 1224[A R.1358,
R.F. 24, 25 and 26, A.1134, T.1154, CR.300, BC 312, BC.342,
BC.348J), BC.348 (E.M.P.), BC.624, 22 aset.
582 set Sender and Receiver clmultu 718 post free.
Colour Code Indicator 2/8, p/p
8.A.E. with all enqumeu please.
Postage rates apply to U.K. only.
Mail order only to:

INSTRUCTIONAL HANDBOOK SUPPLIES

EXCLUSIVE OFFER
AMPEX

MODEL FR-100 A

DATA TAPE
RECORDER-REPRODUCERS

COMPLETELY FITTED IN 6 ft. TOTALLY ENCLOSED
CABINETS with recording and reproducing Amplitiers,

Dept. W.W. Talbot House, 28 Talbot Gardens, LEEDS 8

0% OUR BUYING PRICE.

Ex-distributor offers remainder of stock.
TO CLEAR—in new condition.

T.C.C. CAPACITORS.
Electrolytic, paper, mixed dialectric
Send for stocklist or telephone your
enquiries to:—

JAMES SCOTT (ELECTRONIC

AGENCIES) LIMITED,
90 WEST CAMPBELL STREET,
GLASGOwW C.2.
041-221 3866. Ext. 309.

really first-clans Hi-Fi 8tereo Amblifier Kit. Uses 14 transistors
glving 8 watta push pull output per chamnmel (16W, mono),
lutegrated pre-amp, with Bass, Treble and Yolume contmln.'
Auitable for use with Ceramic or Crystal cartridges, Output stage
for any speakers from 3 to 15 ochms. Compact design, all parts
supplied including drilied metal work. Cir-Kit board, attractive
{front panel knobs, wire, solder, nuts, bolts—no extras to buy.
Slmple step by step inatructions enable any constructor to build
an amplifier to be proud of. Brief Bpecification: Freq. reaponse
4 3dB, 20-20,000 cfs. Bass boost approx. to 4 12dB. Treble cut
approx. to —16dB. Negatlve feedback 18dB. over main amp.
Power requircments 25V, at .6 ampas.

PRICES: Amplitier Kit £10/10/0: Power Pack Kit £3/0/0:
Cabinet £3/0/0. ALL POST FREE

Circult diagram, coustruction detalls and parts list (free with
kit) 1/8 (R.A.E.)

SPECIAL OFFER!
HI FI CELESTION SPEAKER UNIT. 8ize 6in. x 4in. Powertu]
11,000 line magnet with specially treated come surround. 10-12
ohm impedance. Few only at 20/~ P. & P. 3/8.

QUALITY RECORD PLAYER AMPLIFIER MK. I
A top-quality record player amplifier employing heavy duty
double wound mains transformer. ECCB83, EL84, EZB0 walves.
Beparate baas, treble and volume controls Complete with output
lnnslormer matcbed for 3 ohm speaker. 8ize Tin. w. x 3in.d. x.

h. Ready buiit and tested. PRICE 75/-. P. & P. 6/-.
AI.HO AVAILABLE mounted on board with output transformer
and speaker ready to fit into cabinet below. PRICE 97/8.
P. & P. 7/8.
DE LUXE QUALITY PORTABLE R-PLAYER CABINET MK. 2
Uncut motor board size 143 x 12in., clearance 2in. below,
B8}in. above. WIU take amplitier above and any B.8.R. or
GARRARD Autochanger or single Piaver Unit (except AT60
or BP25). 8ize 18 x 15 x 8in. PRICE 79/8. Carr. 9/6.

3-VALVE AUDIO AMPLIFIER MODEL HA34 MK. II

Designed for Hi-Fi reproduction of
records. A.C. mains operation.
Ready built on plated heavy gauge
metal chassis, size 7¢in. w. X din.
d. 4iin. h. I[ncorporates ECC83,
EL84, EZ80 valves. lleavy duty,
double wound tnalna transformer
and output transformer matched for

ohm speaker. Beparate volume
control and now with lmproved wide
range tone cobtrols giving bass and treble Jift and cut. Negative
feed-back line. Output 4} watts. Front-panel can be detached and
ieads extended for remote mounting of controls. The HA34 has
been apecially designed for us and our quantity order enables us
to offer them complete with knobs, valves, etc., wired and Lested
tor only £4/15/-. P. & P. 6/-.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished mon-
aural ampliier with an
output of 14 watts from
2 ELS84s In push-pull
8uper reproduction of
both music and speech,
with negliglble hum.
Beparate inputs for mike
and gram allow recol
and announcementa to
follow each other. Fully
shrouded section wound
output transformer to
match 3-15(} apeaker
and 2 independent vol-
ume controls, and separate bass and treble controls are provided
giving good lift and cut. Valve line-up: 2 EL84s, ECC83, EF86,
and EZ80 rectificr. Blmple Instruction booklet 1/8 (Free with
parts). All parts sold separately. ONLY £7/9/8. P. & P. 8/8.
Also avallable ready built and tented complete with standard
input sockets. £9/5/-. P. & P.

HARVERSON SURPLUS CO. LTD.
170 HIGH STREET, MERTON, LONDON, S.W.19
Telephone: 01-540 3985
S.A.E. all enquiries.

Open all day Saturday (Wednesday 1 p.m.)

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K,
ONLY. P. & P. ON OVERSEAS ORDERS CHARGED EXTRA.
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MAINS

ynector

A REVOLUTIONARY NEW PRODUCT

cuts out lgs

it's the Newest, Safest and

Quickest way to connect

Electrical Equipment

to the mains

No plugs—no  sockets—no  rnisk

of bare wires. To connect anything

electrical.  from an oscilloscope to
an electric drill. simply open the fuse housing. depress the
keys. insert the wires and ciose the housing. A neon light
on the front of the Keynector glows to indicate proper
connection. Multi-parallel  connections can be made up
10 13 amps. Keys are colour coded and lettered LEN for
quick  Identificati The  Key
casing is in two-tane plastic and

Sin. x 3in. x 131
measures Sin. x ;I;_;ued" by 39/6

E.B. INSTRUMENTS %%

DIVISION OF ELECTRONIC BROKERS LTD.
4353 Pancras Road. London. NW.1. Telephone: 01-837 7781
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control and all Power Supplies.

SIX SPEEDS 1}, 31°, 71",
5, 30" and 60° per second.

*INTERCHANGEABLE
HEADS.

% 3" TAPE, 5 TRACKS,

tvl’ TO 14° REEL
APACITY.

#DC-FM-PCM-NRZ
BYSTEMS.

% DC to 30,000 escles.
+ UP TO 10,000 Pulse Rate.
wDRIFT FREE WITHIN 1%,

#SERVO CONTROL to 0.75
uls,

S TRACK TIMMING 5u/s.
WACCURACY 104 per week.
wELECTRONICS IN
MODULES FRONT ACCESS
TO ALL PARTS.

% POWER INPUT 105/125v 48 to 500 afo.

Made In U.S.A. these line units cost the American
vernment £9,000 sach betore devalnation.

Full detalls on appllcation.
FREE

40-page list of over 1,000 different items in stock
available—keep one by you.

{ HR 110 C ications Recef|
1.5 to 31.0 m/cs £45 0
*C-ndlemck miemphonu \m.h push to talk
witch . 0
*G. B C. Pluda Punching lnd Blndln(
machines .. ..... £240 O
i Lattice thtweuht llul trhnlullr Aerial
Masts 12 to 18 Inch sides up to 200 tt. high According
to height
10 feet high tri lar Lattice Mast !
galy. 8 inoh sides with mating lugs for joining £8 0
JrUniversal Demuitiplexers. .............. £
% 1.C. Testers with plug boards.
S Candiestiok Miorophones.
SMcElroy Tape Pullers.....
S Tinsley Phase-splitting Poun&lometan
wEMI WM-3 Messuring Oscilloscopes
r Marconi TF-1055 Noise Measuring Sets. ..
54 inch dis. Meteorological Balloons........ £1 10
JrMicrometer Wavemeters General Electric
800/1330 and 1530/4000 mjcs......each £22 O
%455 kjcs Mechanical Band Pass Filters g £3 10
%7 track {° tape head assemblies with rollers.. £30 0
#1° New Magnetio Recording Tape made by
E.M.I. (USA) 3800 ft on N.A.B. Spools .... £5 10
#1° Used ditto **Scotch” Brand 4800 ft.
“M.E. 11 R.P. Wattmeters up to 500 m/
% T.D.M.S, Sets send/receive in cabinets. .
*Collins 500 w. Radio Telephone Trln!-
mitters Autotune 2 to 18 mjcs 230v.
10pUL DOW ccorissbbaamns & baasmaa b b P.U.R.
8 Track Data High Speed Tape Ruders £40 O
% Mason Ilaminated Dmvinx Tables 50° x 36 £17 10
% Amphenol C: bling Machi £8 10
rStelma Telegraph Distortion Monitors. .. ... £25 0O
Jr51t. Motorola enclosed Cabinets 18°.
s Teletype Model 14 Tape Punches.
HTS-497/URR Signal Generators 21400 m/cl £85 O
JrBarah Trans/Receivers and Aerials * £3 0O

“Sigma 12000 obm. DPDT Sealed Relays. £1 0
srFreiz Airport “Weather Man” Masts...... £25 0
%75 toot high Lattice Triangular Wind up

Masts 2285 0
s Uniselectors 10 bank 25 way ex. new £1 15
Precision Malas Filter Units new...... £1 10
Jr Marconi HR.22 SSB Receivers 2/32 m/cs £75 0

S Avo Geiger Counters DOW................ £7 10
Carriage extra at cost on all above,
All goods are ex-Government stores.

We have s larze quantity ol ** bits and pieces”
we cannot list—please send us your requirements
we can probably help-—all enquiries snawered.

P. HARRIS
ORGANFORD — DORSET

BH 16 6ER
WESTBOURNE 65051
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ACCURATE!
RELIABLE!
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Write for illustrated U

Brochure & Price List

THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works, Wellington Crescent.
New Malden, Surrey (01-942 0334 & 2988)
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WIRELESS SET No. 38 A.F.V. Freq. range 7.3 to 9.0 Mc/s. Work-
ing range } to 2 miles. 8ize 10} x 4 x 6}in. Weight 6§1b.
lncludes power supply 8lb.—and spare valves and vibrator also
tank aerial with base. £7 per pair or £3 10 0 single. P.P. 25/-.
MODERN DESK PHONES. red, green, blue or topaz. 2 tone
grey_or black, with internal bell and handset with 0-1 dis.
£4/10/-. P.P.7/8.

10-WAY PRESS-BUTTOX INTER-COM TELEPHOKXES in Bake-
iite case with junction box handset. Thoroughiy overhauled.
Guaranteed. £8/10/- per unit.

20-WAY PRESS-BUTTON INTER-COM TELEPHONES in Bake-
lite case with function box. Thoroughly overhauled. Guaran-
teed. £7/15/- per unit.

TELEPHONE COILED HAND SET LEADS, 3 core, 5/8. P.P. 1/-.
ELECTRICITY SLOT METER (1/- in slot) for A.C. mains. Fixed
tariff to your requirements. Buitable for hotels. etc. 200/250 v.
10 A. 80/-, 15 A. 80/-, 20 A. 100/-. P. l’ 7/6. Other amperages
available. Reconditioned as now, 2 years’ gnarantee.
QUARTERLY ELECTRIC OHECK METERS. Recoaditioned
as gew. 200/250 v. 10 A. 42/8 15 A. 52/6; 20 A. 57/8. Other
amperages svailable. 2 years' guarantee. P.P. 5f-.

B8-BANK UNISELECTOR SWITCHES. 25 contacts, alternate
wiping £2/15/-; 8 bnnk half wipe £2/15/-; 6 bank balf wipe,
25 coutacts 47/6. 3/6.

FINAL END EELECTOBS Relays. various callers. also 19
Receivers in atock. All for callers only.

23 LISLE ST. (cer2969) LONDON W.C.2

Closed Thursday 1 p.m. Open all day Saturday

ADJUSTABLE HOLE
& WASHER CUTTERS

The right Adjustable
tool for tre- hole and
panning washer
holes 17-121" cutters 189,
in diameter Tungsten
In our range of 17 High speed
Models Tool bits

Write for illustrated brochure of our full range with
straight or Morse taper 1-4 or Bitstock shank.

All models available from stock
AKURATE ENGINEERING CO. LTD.
Cross Lane, Hornsey, London, N.8
TEL. 01-348 2670

BAILEY 30 WATT AMPLIFIER

10 Tr's as spec’d and Fibreglass Pcb £6.7.6
20 Tr's as spec’d and 2 Fibreglass Pcb'’s £12.10.0
BCIZS"IZ6,'4036I 12/- 40362 16/
MJ481  26/- MJ491  30/-

RI1-R27 (5"-. low noise) & P, 10/6 C1-C6 (Mullard) 7’6
Mullard C431 2500mFd/64vw with f.llp 15
Ali H/Sink (Drilled 2 x TO3) 4 x 41 in 10, (-
Silicon F.W. Bridge Rectifier 200 p.i.v.[2.5A 22/
Mains Trans. Varn. Impreg’d 45v/liA or 80v/1}A 49‘/6

LINSLEY HOOD CLASS A AMP

Set 10 C.F. R’s §/- Set 5 Capacitors 22/6
MJ480 (Matched for <0.1%, T H.D.) per pair 42/6
MJ481 (Matched for <O0. l" T.H.D.) per pair 52;6
2N3906'2N4058]2N697'2NI6I3

BCIO9 4/- MPF103 a,'c
Pair of H/Sinks as spec’d for Mono 5 X 4 in. ZI'-
Lektrokit Pinboard 4 X 41 in.. pins & Layout 5/6
MJ480 IG) Hunts KAI 12BT 2500mFd/SOvw 12/6
1250mFd/40vw 9/- 250mFd/50vw 3/- 500mFd/50vw 5/9
Mains Trans. Varn. Impreg’'d 40v/2A or 30v/2§A SI -
A.E.lL Silicon Bridge Rect. 200 p.i.v./5A

Send SAE for Lists inc’sg. OCT WW ISW AMP
A.1FACTORS.72 BLAKE ROAD, STAPLEFORD.NOTTS.

BAILEY PRE-AMPLIFIER

High quality pre-amplifier circuit described by
Dr. A. R. Bailey in the December, 1966, “Wireless
World”. This is a low distortion circuit of great
versatility with a maximum output of 2-volts making It
suitable for driving Bailey 20W and 30W Amplifiers,
Linsley Hood Class A Amplifier and many others. All
normal pre-amplifier facilities and controls are
incorporated. A new Printed Circuit Board containing
latest modifications 7in. by 3}in, features edge con-
nector mounting, roller tinned finish and silk screened
component locations. This board is available in $.R.B.P.
macerial or fibreglass and the complete Kit for the
unit contains gain graded BC.109 transistors, polyester
capacitors and mecal oxide resistors where specified.

BAILEY 30W AMPLIFIER

All parts are now available for the 60-voit single
supply rail version of this unit. We have also designed
a new Printed Circuit intended for edge connector
moun!ing. This has the component locations marked
and is roller tinned for ease of assembly. Size is also
smaller at 4%in. by 2%in. Price in SRBP material 1 1/6d.
in Fibreglass 14/6d.

BAILEY 20W AMPLIFIER

All parts in stock for this Amplifier including specially
derigned Printed Clrcuit Boards for pre-amp and
power amp. Mains Transformer for mono or stereo
with bifilar wound secondary and special 28V
primary for use with CZ6é Thermlistor, 35/6d., post
§/-.

Trifilar wound Oriver Transformer, 22/6d., post |/-.
Power Amp., 12/6d., post 9d.

Reprint of * Wireless World * articles, 5/6d. post free.

DINSDALE 10W AMPLIFIER
All parts stil) available for this design.
Reprint of articles 5/6d., post free.

LINSLEY HOOD CLASS A AMPLIFIER

Parts now available for this unit including special matt
black anodised Metalwork and all power supply
components.

PLEASE SEND S.A.E. FOR ALL LISTS.

HART ELECTRONICS,
321 Great Western St., Manchester 14
The firm for quality.

Personal callers welcome, but please note we are
closed all day Saturday.
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AMERICAN
TEST AND COMMUNICATIONS EQUIPMENT
 GENERAL CATALOGUE ANJ104 1/6 #
Manuals offered for most U.S. equipments

SUTTON ELECTRONICS

Salthouse. Nr. Holt, Norfolk. Cley 289

LAWSON BRAND NEW
TELEVISION TUBES

O ) prinTeD
O] ciRcuTs

and ELECTRONIC EQUIPMENT MANUFACTURERS
Large and small quanti-
ties. Full design and
Prototype Service, As-
semblies at Reasonable

Prices. G.P.O. Approved
Let us solve your problems

K. J. BENTLEY & PARTNERS

18 GREENACRES ROAD. OLDHAM
Tel: 061-624 0939

[ 50 FROFESSIONAL THE \
\J‘il,- SPRDN "ear «ewosoc may —

The continually increasing demand. for tubes of the very
highest performance and reliability is now being met by
the new Lawson “ Century 99° range of C.R.T.s.

“ Century 99 are absolutely brand new tubes
throughout manufactured by Britain's largest C.R.T.
manufacturers. They are guaranteed to give absolutely
superb performance with needle sharp definition screens
of the very latest type giving maximum Contrast and
Light output; together with high reliability and wvery
long life.

“Century 99" are a complete range of tubes in all
sizes for all British sets manufactured 1947-1968.
Complete fitting instructions are supplied wit
every tube.

12° Types £4.10.0

14 Types £4.19.0

17° Types £5.19.0

19 Types £6.19.0

21° Types £7.15.0

23 Types £9.10.0

19° Panorama £8.10.0
23° Panorama £11.10.0
19 Twin Panel £9.17.6
23 Twin Panel £12.10.0

of 1HE4¢ sirdvaing GREY HAMMER

o BLACK WRINKLE
(CRACK[E)ﬁmshes

Yukan Aecoicl speaykdt contains 16 ors. fine | Other Yukon A

quahity ducabie easy instant 1pc3y. No stove baking | Drying Aerotols

@quiced. Hammers avadabie in feey, biue. goid, | 16015 ot ¥ 11
carr pand

include

Zinc Chromote

and water consant Blach o Chear Locquer

peay cans only) 13/M carry pav Metoltict Grey

SPECIAL OFFER: 1 can phus oprional transfecable | Bive. Bronze

snap-on triggec handie {value e 18/l carerage | and Gotd

pasd Choice of 13 seit-speay cotours and prie

mec (Motar car quahity) also bie Piease enclose cheque or

ccossed P.O. for total amount direct to

Dept-Q10YUKAN, omsonws . "

LAWSON
TUBES

h 18 CHURCHDOWN ROAD
MALVERN, WORCS.

Carriage and insurance

12°-19"—12/6

2*-23"—15/0 2 YEARS FULL REPLACEMENT GUARANTEE Tel. MAL 2100 ;‘;;;;55;;_7;;;5;;:1;:;;;,3;1;;};;;3 Pusiciry L3
Organisations ——we &n 1upi S
WW—151 FOR FURTHER DETAILS \\ Closed ALL SE(‘;EMBD‘EYRY for anr.ual hohday J/

symbol of quality

nj; Z Zi :’2 only
for electronic components~-by return

www.americanradiohistorv.com
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24-bour Mail Order Service. Callers welcome.
(With appolntment trom D a.m. 10 8 pm.) BAKER ‘“‘SUPERB” 20 WATT
PUCKA ENTERPRISES | | 12in. LOUDSPEAKER : Thanks to a bulk purchase
Elactronic Valves & Equlpment Co. - » .
_ Guaraateed Valves BRITISH MADE THROUGHOUT we can Offff
w} 8'8 E;Ul.‘ u2e 15/6 68L7GT 6/4 Suitable for all Hi-Fi Systems.
8/= n2 6/@ Ulsl  15/- 68N7GT 6/4 Provides rich clear sound
CBL31 18/1 EY3l 7/6 UABCB0 8/8 6V6QT /4 7
CCH35 /8 EY88 Si= UAF4l  9/8 6X4 K recreating the musical spectrum
U i . p
S, §EEE 47 uE aseer g2 )| Shale RSO BRAND NEW
b = . ouble cone witl
g.:l;:lll %g‘g 'lig(l) g»l: %’;{1} g:- ;?‘; A /8 massive  “Ferroba” cer:mi:
= = magnet. Flux density 16,500
3::&} 3"13 5%;1) g"a g&!;‘: ;ﬁg (Lo 2 "{: 'g,lzun. Bass resonance 22-26cps. V.U, A
DAF9S 78 azw2 i 10D1 I astic Cone Surround. J
DCo 8/7 GZ34 %8,% 3823? 12:3 10Db2 /8 Colls available 8or 15 ohms.
biw gk dteam dewn || e RECORDING TAPES
/5 6 0/ rice ost Free
DK92 @/= MSPENT1Q/- UP80 7/ 10L1 -
DK96 8/- N78 30/6 UF89 9/@ 12AC8 18 Manufactured by the world-famous reputable
; - Ul 12AD6 /
gt‘;}l 5/4 l;é&cso 1 5_ ‘lﬂ,‘sl lgj 12AHIGT '2 EMI TAPE MOTORS British tape firm, our tapes are boxed in polythene
3g; 4;:_! }'3330 1 ;Z UM80 5/4 1‘%2;76 53 and have fitted leaders, etc. Their quality is as
DYSS /5 POCB4 /8 g;g U8 12avs /3 (260:240v-/A2) good as any other on the market, in no way are
ovey 'S poows L &8 L2au7 = Clockwise 1,360 R.P.M. off load * )
i Z/a eIt aona 218 taaxy 9 Heavy duty 4 pole 100mA. the tapes faulty and are not to be confused with
EAPS 99 POCIS® 10/9 0C3 g/ 128Q7GT 8/11 Spindle 1} % % in. diameter. imported, used or sub-standard tapes, 24-hour
Eocel @i~ poFm0 7= OD3 6/5 2001 818 Size 3§ x 2§ X 2% in. despatch service
EBCl  p/6 orm @ losoT g4 S0l B5C BARGAIN 17 /6 Post i
m:.a 6/10 Peris {' 1R5/DK91 0P8 2356 x PRICE 2/6 Should goods not meet with full approval, purchase
ECHB) ] /5 : <
Eche 6 FOPNTL 908 n B4 i 1;;§ TRANSISTOR AMPLIFIER b el
EcLas g rorws 18- 18 419 Solleore WITH LOUDSPEAKER %7 , .
E:u‘) ;g PCF808  15/6 1U4 B soc15 1;:— A‘ aslitcodtalned P°';“!"; ( g~ l s gli':n ‘1)8?):: %/- ;:: lggg}: :;-
EF4 PCL81 /8 1X2B/R19 30017 16‘: mini’ p.a. system, an ¥ 1 | ; . . - . . - -
gn afc foim 9RO oe Solecd® | | waefarstey pay Aleemy (UL geoond | ) | | g (2 e 36 g S0 6
EF83 10/2 PCL84 /7 3A4 3/3 m?’? i%l— :“ord PI.Y"I Amp“ﬁ"J é' s gl
EFRs 7= PCLBS 91 3q4 8/= SorL1  16/= R e s e et 3in.  350(t. 4/6 Sin. 1.200fc. 12/
a bi 9 3 .P. A . . 4 .
Eww g R o e 83 okiia 188 | | Shen powarmul 7k pF D.P. {5jin. 1,800fc. 16/ 7in. 2.400fc. 20/-
EF9L /3 PPL200 14/= ‘BUJG 58 3:32 PCB‘G speaker and four transistor
s o PLY . 10/8 8V40 B L /PCP one watt powar amplifier. n Postage on all orders 1/6
poy /3 PLS1 I= BYSGT 59 S0L1/Pectt © UL 1P GO A‘:'n:'y" 75/— Post 4/6
W ar's carton
EII:}J ;g Pl;ll:gg ;Z :/z;:)?‘g lg‘,f 30L15 lglé full maker’s :unnnn..w. COMPACT TAPE CASETTES AT
BHW 78 PLM 7= aACT 4 soris 16 THE INSTANT BULK TAPE o ey
E 10/2 PL500  14/6 8BHE 8/8 30P19/30P4 60, 90, and 120 minutes playing time, in original
EL4 10/2 PL804 16/1 6BR7 13 15/ ERASER AND RECORDING HEAD plastic library boxes. i
:t;‘]l lg;g Elaoy gg,;; gga:? 12'1‘g %:ﬂa }g‘; DEMAGNETISER MC 60 9/- each. MC 90 12/6 each. MC 120 18/3 each.
FL83  8/= PY33 12/ 6C¢ §/10 30PL14 15/- 200/250 A.C. Post
EL8d gm ;g:? 5’1’5 oL lg:g s g{g Leaflet S.A.E. 42/ 2/6
] = / k
ELSS  8/7 PYRZ 54 6J6/Ecedl  35we  4/9 EXTENSION SPEAKER STARMAN TAPES
EL90 PY83 3/8 3523 =
ELSS gﬁg PY88 352 6J7 8/6 35Z4G l%g Smart plastic cabinet speaker with 20ft. ;
S:g‘; 1;/3 ;;gg(l) 8;; gl,(;m'l‘ g’g gg;ﬁm'l' lgf- Ieadd for transistor radio, intercom, mains 28 LlNKSCROFT AVENUE
- H ta =
Bwel B Un 16 a0 96 v 1801 o st e 30/= e ASHFORD, MIDDX
u A .s.0. P, . 8d. o]
SRS ELE SRR ST | | nerynd o pagt RPN Eaigne i coue Giond. 350
3 = = = Ashtor 20

2075 Baisixe Road, London, Nw.6 | | paD[)  COMPONENT SPECIALISTS
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SITUATIONS VACANT

ECOME ‘‘Tethnically Qualified”* in your spare time,
guaranteed diploma and “exam. home-studa courses
in radio. TV, servicing and maintenance. .T'E.B..

City’ & Gullds. etc., highly informative 120-page H H
Guide—tree.—Chambers College (Dept. 837K), 148 - rn m m mnlms
Holborn. London, E.C.1. [16

CITY & QUILDS (Electrical, etc.), on ‘‘Satisfaction
or- Refund of Fee'' terms. Thousands of passes.

For detalls of modern courses in all branches of elec-
trical engineering. electronics, radio, T.V., automatlon,
tc.: send for. 133-page handbook—{ree.—B.1.E.T,

etc.
gDebt. 153K), Aldermaston Court. Aldermaston, Ber{sj
1

ADIO officeras see the world. Sea-going and shore
appolntments. Trainee vacancles during 1970. ,

Grants avallable: Day and boarding students. " 8Stamp

for prospectus. Wireless College, Colwyn Bay. [80 ] . 2 : 3
Electronics and Telecommunications Engineers are required to
ECHNICAL TRAINING IN Rado, TV and Electronics E. . " £ .
| “tnrough world-famous ICS. For details of proven undertake testing and fault finding of a wide range of Communi-
home-study courses write> ICS, Dept. 443, Intertext . i 5, 3 3
House, Stewarts Road. London, S.W.8. 24 cations Transmitters. and Receivers, Data Handling Equipment
v and radio A.M.LER.E., City & OCullds. RT.EB.; and a variety of Electronic Aids.

rts., etc., tistaction of refund of fee terms; A = . ; -
bl i A 0 b P it e el B Applications are invited from Test Engineers with previous

train incl ical 1 all . 3 . .
bl;lnéggs ?'xgléi“r#f“:;c&if:ﬁzﬁeé‘?? 5'33?0,":1&:5 experience of Product Testing and from ex-Regular Service
ppac handbook free:  Dlenge ey oent. 10K) Technicians with the appropriate Forces training and experience.

This is an opportunity to work in a rapidly expanding industry;

Institute of Engineering Technology (Dept. lbo%l).
]
[ S U ON- L T ] we offer attractive salaries, good conditions of service, canteen,

Aldermaston Court, Aldermaston, Berks.
pension scheme, and we are situated within easy reach of rail

NGINEERS.—A Technical Certificate or qualifica- ’ fi g
t 1ll bring you securit d h bette : = &
o e e i fs Coie, and road services. A 37-hour, five-day week is worked
AMIERE. AMSE. {Mech. & Elec). Clty & (8.30 am—4.24 pm).

Gullds, AM.IM.I.. AlOB, and G.CE. Exams.
Diploma courses in all branches of Engineering—
Mech., Elec., -Auto, Electronics, Radio, Computers,
Draughts, Bullding, etc.—For full detalls write for
FREE 132-page guide: British Institute of Engineer-
ing Technology (Dept. 151K), Aldermastoti’ Court,
Aldermaston, Berks. [14

oo do| b

THE QUEEN'S AWAAD TO INCUSTAY
1968 1367 1988 1969

Marconi

KINGSTON-U;ON-HULL . Educntlog Comnﬁtéece.

LT & Mol Rentiiel 56 S0MS: et Please call, telephone or apply by letter giving age, education,
R Rt IR o e e experience and present salary, quoting reference WW/WW/2
s R T e e to: The Assistant Personnel Officer, The Marconi Company

Limited, Wembley Works, Lancelot Road, Wembley, Middlesex.
BOOKS, INSTRUCTIONS|{ETC Tel: 01.902 9421

ANUALS, circuits of all British ex-W.D. 1939-4% R i
wireless equipment and Instruments from original Member of GEC-Marconi Electronics 2562
R.E.M.E. instructions; s.a.e. for list, over 70 types.—
W. H. Balley, 167a Moflat Road. Thornton Heath,

www.americanradiohistorv.com
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WE BUY
any type of radio, television, and electronic
equipment, components, meters, plugs

and sockets, valves and transxstors, cables,
electrical appliances, copper wire, screws,
nuts, etc. The larger the quantity the
better. We pay Prompt Cash.

Broadfields & Mayco Disposals,
21 Lodge Lane, London, N.12

RING 445 2713
445 0749
958 7624

TRANSFORMER LAMINATIONS enor-
mous range in Radiometal, Mumetal and
H.C.R., also “C” & “E” cores. Case and
Frame assemblies.

MULTICORE CABLES screened and
unscreened from 2 way to 25 way.

Large selection of stranded single p.v.c.
covered Wire 7/0048, 7/0076, 14/0076 etc.
P.T.F.E. covered Wire, and Silicon rubber
covered wire, etc.

J. Black

44 GREEN LANE, HENDON, N.W.4
Tel: 01-203 1855. 01-203 3033

ELECTRONICS
COMPONENTS

Guest-Resistors, Capacitors,
Newmarket-Transistors,
Amplifiers, etc., in stock,
from official distributors.

G.5.P.K. (Electronics) Limited

HOOKSTONE PARK, HARROGATE
Tel: Harrogate 86258

INDEX TO ADVERTISERS

Appointments Vacant Advertisements appear on pages 115-130
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CLEARWAY
to lower

production costs
with

ADCOLA

m Precision Tools
1K

For increased efficiency find out more about
|| our extensive range of ADCOLA Soldering
| Equipment—and we provide:

% THREE DAY REPAIR SERVICE % INTER-
CHANGEABLE BITS—STOCK ITEMS %

. SPECIAL TEMPERATURES AVAILABLE AT
NO EXTRA COST.

ADCOLA TOOLS have been designed in co-
operation with industry and developed to
serve a wide range of applications. There
is an ADCOLA Tool to meet your specific
requirement. Find out more about our ex-
tensive range of efficient, robust soldering
-| equipment.

4 No. 107. GENERAL ASSEMBLY TYPE

Fill in the coupon to get your copy of
our latest brochure:

ADCOLA PRODUCTS LTD .£DCO£|.

Adcola House - Gauden Road - London - SW4
Tel. 01-622 0291/3 Grams: Soljoint, London SW4

RS GETE v
taege Trewe mocat

Please rush me a copy of your latest brochure:

WW—002 FOR FURTHER DETAILS
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COMNTAINING
NMON-CORROSIVE

..and tomorrow there will be thousands more

Throughout the world leading electronic  age to investigate the wide range of specifica-
manufacturersare continuallyemptying reelsof  tions which are available.
Ersin Multicore 5 core solder, to make reliable Besides achieving better joints—always—
soldered joints. Some reels contain 3,752 feet yourlabourcosts will be reducedand substantial
(1,144 metres). It’s the solder they have de- savingsinoverall costsofsoldermaybe possible.
pended on for consistent high quality for more  Solder Tape, Rings, Preforms '
than 30 years. and Pellets—Cored or Solid e

If in Britain or overseas you make or —and an entirely new type of | el
service any type of equipment incorporating cored disc, can assist you in w
soldered joints and do not already use ErsIN  high speed repetitive solder-
MULTICORE SOLDER it must be to your advant-  ing processes.

NEW/ EXTRUSOL

The first oxide free high purity extruded solder for
printed circuit soldering machines, baths and pots,

is now available to all international specifications,
together with a complete range of soldering fluxes | 8 v

and chemicals.

Should you have any soldering problems or require
details on any of our products please contact us at:

WW-—003 FOR FURTHER DETAILS
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