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ADCOLR iz

(Regd Trade Mark)
N

"A" series

STANDARD APPROVED IN ALL LEADING COUNTRIES

BIT SIZES FROM %" TO &' TO CHOICE

ILLUSTRATED IS L64 %’ BIT INSTRUMENT

ALL VOLTAGES SUPPLIED

SPECIAL TEMPERATURES AVAILABLE

FULL RANGE OF SUPPORTING ACCESSORIES

FOR SALES & SERVICE APPLY DIRECT TO:

ADCOLA PRODUCTS LTD. | TELEPHONE:"
ADCOLA HOUSE MACAULAY 0291/3
GAUDEN ROAD TELEGRAMS:
LONDON, S W4 SOLJOINT, LONDON S.W.4




RADIOS...

BACKED BY OUR

SUPER AFTER SALES SERVICE

““ A wonderful range of transistor radios using first grade components for guaranteed results "

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

FIRST FOR PERFORMANCE,
QUALITY AND PRICE!

Amazing performance and specification *
FULLY TUNABLE ON ALL WAVEBANDS

condenser. T |
with gilt trim and shoulder and hand straps. Size 9
v EXTRA BAND FOR EASIER TUNING

OF PIRATE STATIONS, etc.

NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RADIO

Now with PHILCO MICRO-ALLOY R.F, TRANSISTORS

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.

Push-pull output for room filling volume from rich toned 77« 4" speaker.

Ferrite rod aerial for M & L Waves and telescopic aerial for S Waves.
- 77 . 4” approx.

The perfect portable and the ideal car radio. (Uses PP7 batteries available anywhere.)

Total cost of parts now only _ £5 |9 6 P.&P.

. . .

Air spaced ganged [tuning
Real leather-look case

Parts Price List and easy build plans

5/6 3/- (Free with kit)

Rod Aerial.

This amazing receiver
may be built for only

NEW MELODY MAKER SIX

3 WAVEBAND PORTABLE.

Covers Medium and Long Waves and extra Band for easier tuning of Pirate Stations, etc. Top
quality 3" Loudspeaker for quality output. Two RF stages for extra boost. .High ‘Q’ 6" Ferrite
Approx. 350 Milliwatts push pull output.

fittings. Size-6] x 32 x 1} in. (Uses long-life PP6 battery).

[ X ] g Six tr s and two diodes.

Handsome pocket size case with gilt
Carrying strap 1/6 extra.

£3.9.6 " 5"

Parts Price List and easy bu)ild plans 2[-, (Free with
kit

NEW TRANSONA FIVE

“Home, Light, A.F.N. Lux. all at good volume”
G.P., Durham
@ 7 stages—5 transistors and 2 diodes
Fully tunable over Medium and Long Waves
and Trawler Band. Incorporates Ferrite rod

aerial, tuning condenser. volume control, new
type fine tone super dynamic 2] in. speaker, etc. Attractive case. Size

6L < 4% 7 1lin. with red speaker grille. (Uses 1289 battery available
anywhere.)

Total cost of all 42 6 P. & P. Parts Price List and easy build
parts now only 3/6 plans 2/- (Free with kit)

|POCKET FIVE

@ 7 stages—S§ tr s and 2 diod

Covers Medium and Long Waves and Traw-
ler Band, a feature usually found in only the
most expensive radios. On test Home, Light,
Luxembourg and many Continenta] stations
were received loud and clear. Designed round
supersensitive - Ferrite Rod Aerial and fine
tone 2%in. moving coil speaker, built into

L

S70P PRESS!

Pocket & Med and Long wave
version with miniature speaker

attractive black and gold case. Size

5L = 14 % 3lin. (Uses 1289 battery, 29/6 P. & P,

_ali_vailable anyv;'lhere.) . P &P 3/-
otal cost of al . .

parts now only 42/6 3/6

Parts Price List and easy build plans 1/6 (FREE with Kit)

NOW WITH PHILCO MICRO-ALLOY R.F.
TRANSISTORS

@ 6§ WAVEBAND!!

@ 8 stages—é transistors and 2 diodes

Listen to stations half a world away with this 6
waveband portable. Tunable on Medium and
Long Waves, Trawler Band and two Short Waves.
Sensitive Ferrite rod aerial and telescopic aerial for short waves. Top
grade transistors. 3-inch speaker, handsome case with gilt fittings. Size

7% % 5% x l}in. (Carrying Strap 1/6 extra.)

EXTRA BAND FOR EASIER TUNING OF LUX, ETC.
Total cost of all £3 |9 6 P. & P. Parts Price List and easy build
parts now only . . 3/6 plans 2/- (Free with kit)

TRANSONA SIX

@ 8 stages—é transistors and 2 diodes

This is a top performance receiver covering full
Medium and Long Waves and Trawler Band.
High-grade approx. 3in.'speaker makes listening
a pleasure. Push-pull output. Ferrite rod aerial.
Many stations listed in one evening including
Luxembourg loud and clear.  Attractive case in .
grey with red grille. Size 61 : 4} x 1}in, (Uses PP4 battery available
anywhere.) Carrying Strap 1/- extra.
Total cost of all 5 6 P.&P
parts now only 3/6

Parts Price List and easy build
plans 1/6 (Free with kit)

MELODY SIX

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves.
Incorporates pre-tagged circuit board, 3in.
heavy duty speaker, top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
i . rod aerial. Push-pull output. Wonderful
reception of B.B.C. Home and Light, 208 and many Continental stations.
Handsome leather-look pocket size case, only 63 x 3} X 1jin. approx.
with gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £3 9 6 P.&P. Parts Price List and easy build
parts now only oFe 3/6 plans 2/- (Free with kit)

RADIO E

Callers side entrance
Barratts Shoe Shop.

SUPER SEVEN

@ 9 stages~7 transistors and 2 diodes

Covers Medium and Long Waves and Traw-
ler Band. The ideal radio for home, car, or
can be fitted with carrying strap for outdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output, 3in. speaker (will drive
St ¢ 1din.  (Uses 9v battery, available

arge speaker). Size 7L
anywhere.)
Total cost of all

P.& P.  Parts Price List and eosy build

6la HIGH STREET, BEDFORD.

parts now only £3- I 9.6

ANGE Ltd

Phone:

plans 2/- (Free with kit)

’ Samqrd:yes" ::12,3’6, “p.m,
52367

761




EXCEL
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Through this 1CS
3-way Training Method :

MASTER THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory.of electronic englneerlng,
quickly and easily through ICS. That's because
each course is set out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. It's the only sure way to
success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE

To many this aspect is a bitter problem. Even
more so because no electronic engineeris complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier

to learn.

Wide range of courses available include:
Radio/T.V. Engineering and Servicing, Closed Circuit T.V.,
Electronics, Electronics Maintenance, Instrumentation and
Servomechanisms, Telemetry, Computers, etc.
NEW! Programmed Course on Electronic Fundamentals
EXPERY COACHING FOR:
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES
R.T.E.B. RADIO/T.V. SERVICING CERTIFICATE
RADIO AMATEURS' EXAMINATION
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY
And there are practical ““learn as you build*’ radio
courses as well,

Member of the Association of British Correspondence Colleges

[ e taaaaaaes e,
1 1]
: FoR FREE HANDBOOK POST THIS COUPON TODAY :
.

: LC.5., Dept. 151, INTERTEXT HOUSE, :
: PARKGATE ROAD, LONDON, S.W.11 :
. ,
I NAME :
1) ’
H H
! ADDRESS :
: H
: :
H H
i OCCUPATION AGE 1.66

INTERNATIO
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THE ELECTRONICS & SCIENTIFIC CENTRE
[10 TRANSISTOR TRANSCEIVERS

Two transceivers in modern robust cases with built-in telescopic aerials
each. powered by eight |iv. penlite cells. 2tin. speakers with 8 ohm
voice coil impedance, ten transistor circuit. Dimen-
sions: 74in. X 2fin. X Hin. Approx. weight:
{Soz. Operate 15 miles. Volume controls, noise
limiter switch, push to talk controls. Complete
with genuine leather :arrymg case, earphones and
shoulder straps. Today's value 30 gns. OUR
PRICE 24 GNS, P.P. 6/-. (Connot be operated in U.K.).

NEW 50 VOLT SERVO SYSTEM

A unique offer of pair of 50v., 50 cycle servos
enabling remote mdncat:on of angular
position to be made. ldeal for monitoring ;
Wmd Dlrecuons. or posmon of aerial system
It should

be noted that 50v is readily obtainable by using
the 200-250v. tap on any mains transformer. Size of
Magslip Motor: 34in. X 7in. Cost of pair:75/- plus 5/- P.P.

Super LIGHTWEIGHT PILOT’S

HEADSET COMPLETE WITH BOON

MICROPHONE [, one™s' iasy
1all leading Airlines. High impedance. Complete:
wit!mzél‘f.t. of cable. LIND-AIR PRICE 50/-.

SELECTOR DRIVE

Numerous applications. Electro magnet
and brass tooth wheel, A switch wafer and “
contacts are coupled to this and arranged to be on for
10 pulses and off for 15. An auxifiary contact is normally
on but off | in every 25. Complete with suppressor
resistors plus series contact for continuous operation.
Ideal window displays, switching lamps, models, etc.
12v. or 24v. D.C. Brand new and boxed. §2/6 incl. P.P.

ANOTHER FIRST FOR LIND-AIR!

New Experumantal Printed Circuit Kit

“ Er,ch your own' printed circuits brought within

everyone’s budget at only 10/6. Etching chemicals, copper

laminated boards plus 24, yes, 24 different circuit diagrams

for constructing everything from radio control receivers to

metal locators and even a man/woman discriminator!! The

b;rgailn of'the month, ONLY 10/6. for the kit. P.P. 2/-. The plans are worth
that alone!

MINIATURE D.C. MOTOR

Ideal for driving gear system or as a Tachometer. 10,900
r.p.m. at 230mA 6.3v. Black ebonite housing l{in. X
lin, dia. Spindle {in. X 3/64in. dia. Price 9/6. P. & P,

2 _
Clock Motors. Synchronous, 40 geared for r.p.h. 230v. 50 cycles. With
mountmg flanges. Our price 29/6. P. & P. 1/6.

FIELD TELEPHONES

Operate up to 17 miles. Built-in lOOv. hand generator
for ringing current. 2 standard 1.5 D ** torch cells for
talking current. Complete with sturdy carrying case

and strap. 10in. X 8in. X 4in. Weight: |14 ibs.
Simple screw adlustmenl for use with common
battery system. Price £8/10/- per pair. P.P. 10/-.
200 yard drums of TWIN FLEX, 75/-. Other
quantities available on apphcatlon
Also: Portable hand sets operated by two “5"
cells, with hand generator in metal cases wnth
webbmg slings. TELE-L: Price 79/6 per pair.
TELE-F: Price £6/10/- per pair. P.P. 10/-on both.

SLIDE RULES FROM U.S.A.

Manufactured by the famous Jakar Instrument Co. and designed for Students,
Engineers and Architects with all scales related consistently to the basic C & D
scales for quick accurate readings. WORTH DOUBLE THE PRICE.
No. 12 Student Mannheim 5", Scales: K, A, B, CI, C, D and L on face.
No. 4 Student Mannheim Trig Rule 10", Scales: K, A, B,
CY, C, D and L on face. Price 20/-. No. 1200 Student Mannheim 5°.
Scales: K, A, B, CI, D and L on face, S & T on reversed side. Price 21/6.
No. 400 ‘Student Mannheim Trig Rule 10", Scales: §, K, A, B, Cl, CD,
L and T on face, Price 22/6. No. 150 Log Log Decimal Trag Rule IO"
Scales: LLO2, LLO3, DF, CF, CIF, CI, C, D, LL3 LL2 on face, with LLOI,

A, B, T, S, D, L Lilin register on reversed side. Price 32/6. All models
are fitted with ﬂawlessly moulded plastic cursors of crystal clear cptically
ccrrect Plexiglas and packed in practical and attractive Jewel Gift carrying
cases, Postage and packing 2/- on each,

% NOW READY—OUR NEW PLUGS & SOCKETS CATALOGUE
Graeatly enlarged 72-page Second edition. Send for free copy!

EElectyryomnics|

XatA. oert re

53 TOTTENHAM COUHT ROAD, LONDON W1,

LANgham 3653
MANY MORE INTERESTING BARGAINS AVAILABLE AT THE SHOP




HA-6JA COMMUNICATION
RECEIVER OUTSTANDING VALUE

High class receiver eo\ermg 350 ke/s.-31 mc/s. on 4
bands, Inoorpornu 7 valves plus rectifier, RF stage,

TEST EQUIPMENT

PORTABLE OSCILLOSCOPE CT.52
t (97X 87X 161") general purpose’ sc T/B

illuminated ‘8* meter, 1.5uV

bandspread on the &0/40/20/15 and 10 metre bands,
slide rule dial, aerial trimmer, B.F.0., noise limiter.
Output for phones or speaker. Openm on llblmlf

10 c/s-40 kc/s. Bond width 1 Mc/s. Mullard DG 7/5 2!”
CRT. For operation on200/250 v. A.C. Bupplied complete
with metal transit case, strap, test leads, and visor hood.

Brmd new. lll 10.0, Carr. 10/-. Supplied complete with

240 v, A.C. Supplied br.lnd new and
maoual. 24 gns. Carr.

LAFAYETTE HA-55A
AIRCRAFT RECEIVER
108-136 Mc/s. High selectivity and
sensitivity. Iucorporates 32 RF stages
including 6CW4 Nuvistor, 8 tubes for
11 tube performance, nohd state power
supply, ndln-table squelch control, slide
rule dia), built in 4in. speaker and front
panel phome jack. 220/240V. A.C.

ed nd guaranteed.
10/-. 108-176 Mec/s
Ground Plane Antenna 59/6.

TE-800 20,0002 /VOLT
GIANT MULTIMRER
6 in. full view meter. }

2 colour scale. 0/2.5/10/
250/1,000/5,000 V. A.C,

MODEL US0D. WITH
METER FPROTECTION.
20,000 0.p.v. 0/.1/. 5/5/60]

250/1,000 v. D.C. 0/2.5/
10/50/250 1,000 v. A.C.

0/925/125/10/560; 0

250/1,000/5,000 V. oL s mA.

0/50,iA/110/100/560 mA/ 'ﬁ“"ﬁ& /nglbm 25
S, DO ) —224db. 86.10.8. P.&

e ' A -8

GARRARD RECORD PLAYERS AT6 Mark IE.................. 8 80
BRAND NEW A¥D GUARANXTERD 8P25 Player, mono or stereo... $919 6
S8RP-12 Player, mono

1000 Changer, mono ot A80 Changer, mono or sterec #9189 6
2000 Changer, momo or sterec 88 19 6 AT0 (less cart.).... .. 481100
AbB0 Changer, mono or stereo £7 10 0 LABSO .......... 425 00
3000 Changer—Stereo ......... £8 80 | 401 Transeription .. 230 00

All plus P. & P. 5/-.

OSIII/U OSCILLOSCOPES !
High  quality rommel
i

American Oscilloscope. 3”7
cer.t. T/B 3cfs-50ke/s X
Amp: 0-500 ke/s Y
Amp: 0-2 Nc/s. Power
requirements 105-120v.

ERSKINE TYPE |13 DOUBLE
BEAM OSCILLOSCOPE

Time base 2 ¢/s-700 kec/s. Calibrators at

25 Supplled Inbrand | 100 kefs and 1 Mefs. Beparte Y1 and Y3
teated. Carr. ;%I;‘I‘iggn \;{ Koc 5:; ml(:: ‘o%emio.:
- vol .C. Supp] n ec
b ms‘m:e2sg!115v working order. #88/10/-. Carriage 20/-.

TE-20 RF SIGNAL GENERATOR

Accurate wide range sigpal
generator covering 120 kc/s. -260
Mcfs on 6 bands. Directly
calibrated. Variable R.F.
attenuator, Operation 200/240
v. A.C. Brand new with in-
;t?ctlonl, 12100, P, & P,

8.A.E, for details.

LAFAYETTE NUVISTOR

MAIN LONDON | sINCLAIR TRANSISTOR AMPLIFIERS

AGE%BSAFOR Z12 Amplifier 89/8; PZ.3. P Pack 79/6; X10 li
plifier ower Pac! Amp ifier
EQOIPHINT | Bulli 80104, Kit 4519.6; X10 bower Eack 64/t

Amplifier Built $9.19.8, Kit 47, 198, X20 Power Pack
Micro FM Radio Kit £5.19.6. Micro G, 59/6;

All items available as $4.10.8.
advertised Micro amp £8/8; Micro Injection 27/8, Post Paid.
TRANSISTORISED I oa LAFAYETTE
TWO-WAY 2-WAY RADIOS
TELEPHONE

Superb quality. Brand

uew and guarauteed.

3 Transistor #2.10.0 pr.
~J| 6 Transistor £17,10.0 pr.
1| 10 Transistor with range

INTERCOM.
Operative over amazingly
long distances. Separate

call and press to talk
buttons. 2-wire connection. boost £22.10.0 pr.
1000's of  applications. Post extra.

Beautifully finished in
ebony. Supplied complete - These cannot be operated
:H.hk batteriea and wall e U
rackets. MODEL ZQM TRANSISTOR CHECKER
$6.10.0.pair. P. & P.3/6. | 1y the fullest ca-
- T pucnf‘y for chjckllnx
HAGNAVOX 363 TAPE DECKS | oo anc loo
New 3-speed tape deck, supersedes old Equnlllly“adn{):::lhle
Collaro studio deck.  2-track #10,10.0, | for checking diodes,

w i ete. Spec.: A:0-7-
Aﬁnck £13.10.0, C:m: Paid. 0-9067.B: 6- 200 Teo

0-50 microamps, 0-6
mA. Resistance for

PCRI RECEIVERS

LAFAYETTE TE-46
GRID DIP METER

RESISTANCE CAPA- Compact true one band operatios

L.
zc;:Ion;::;zzi:m— Frequency range 1.7-180 Me/s. 230v.
200 Megbhm-. Also: checks | AC  operation, Supplied complete n
i turna  ratio, | with all coils and instructions. £12,10.0. { } IRk
insulation 200/250v.  A.C.| ooy g, )
Brand New #£15. Carr. 7/6.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

NOMBREX EQUIPMENT

1 d Audio tor 10-100,000 c/s.
sm or square wave. lno.u 0.

Sign:
850 Mc/s. £10.10. 0
Tron ndmmce capacity bridge 1Q).
100 Meg(), 1 pf-100uF. #9.
Transistorised Inductlon bridge 1uN-100H.
418, Mains operated Transistor power supply
unit, output 1-15v. up to 100 mA. £8,10.0.

eed with instruc- |
GTath inatruc- | All sbove post paid with battery.

CLEAR PLASTIC PANEL METERS
First grade quality, Moving Coil panel meters, available
ex-stock. S.A.E. for illustrated leaflet. Discounts for
quantity. Availnble as follows: Type MR. 38P. 1 21/32in.
square fronts.

Sine 20 cps to 200
ko/s. on 4 bands,
20 cps to

Output

160 kejs.

12
tion manual and leads.

IOO-O-lOOuA . 22/6 200mA..... £8/6 100V D.C... 22/8
. 28, 28/8 150V D.C... 22/6
2 . 300V D.C. .. 22/8
500V D.C. .. 28/6
750V D.C. .. 22/8
13V AC. ...

HOV A.C.

130V A.C.

300V A.C.

Brand new condition, fully tested and
checked before delyny,ch 3 waveband with
R.F. stage, wonderful value. 860-2080
metres, 190-570 metres, 65.6-18 Mc/e with
internal speuker. £8.19.8. Carr. 20/6 with
circuit. Plug in external power unite 230
v.a.c. 38/- or 12 v.d.c. lDI:.

AMERICAN TAPE

First grade quality American tapes.
Brand new. Discounts for quantities.
3in., 225ft. L.P. acetate. ...

SHn 600ft. T.P. mylar .
8in., GOOH. std. plastic

bin,, 900ft. L.P, acetate .
L2001t DP mylar .
800t. T.P

X . T.P, mylar .
7in., 1 200“ atd., mylur .
7in., 1, '800ft, L.P. acetate .
7m., 1,800“. L.P. mylar ...
7in., 2,400ft. D.P. mylar .
7in. 3,6001t. T.P. mylar

Postage2/-. Over £3 post paid.

CALLERS WELCOME !

Open 9§ a.m. to 6 p.m. every day Monday
to Saturday. Trade supplied.

\\\‘\\}\\\\\\\\\\\\\' ne

diode 2000 — 1
MEG. Supplied complete with instructions,
battery and leads. £6/19/8, P. & P. 2/6.

VARIABLE VOLTAGE
TRANSFORMERS

Brand New—Fully Shrouded. Input 230v.
50/60 cfs.

Qutput 0-260 Volts.

2.5 Amp
Metal Cose with Meter-
Fuses, ete. 88/17/8.

Discounts for quantitie

TE-SI NEW
20,0000/ YOLT
MULTIMETER

0/6] so/ 120 /
1,200V, A
o/slao/so/aoo/
600 / 3,000V, D,
o[souAIm/soo

“S"lletglmA 20/6
Larger pizes nvnilnble—und for llsh
MODEL TE-12
20,000 O.P.V. 0/0.6/
6/30/120{600/1,200/
3,000/8,000 V. D.C.
0/6/30/120/600/
1200 V. AC. 0/
6012A/6/60/600 MA.
0/6K/600K /6 Meg./
60 Meg. O 60 PF.
2 MFD. 25196.

MODEL PV-58 VALVE

YOLTMETER

11 meg. ioput. 7 D.C.
volt 1.5

1,000 megohm.
bels —10db to + 65db.
Supplied brand nDew
with inltrucﬁog.

leads and  probe.
£12/10/-. P. & P. 3/6.

s /r/z

P. & P. 36,

E
3
g

[-}
33

OO
\'gs\‘g

© h
F3-35¢
> e
SR8s0

/1718

0] 60K / 6 Meg. | 60.
Meg (). 38
Pal

(RADIO LIMITED

Phone GERRARD 8 155
SMITH EbOLJH £

N W(Q2

STREET, LOND

767



TELEVISION AERIAL
for fringe area BBC 2

Directors and reflector mat—a really efficient model by
one of our moset famous makers—must improve resulta—
48/- plua 8/8 post and ins. Low loss co-ax cable 1/8 yd.,
BBC 2 aerial Amplifier 4.4.0,

ELECTRIC BLANKET OUTFIT

A 13yd. 70 watt waterproof element with temperature
contro]l by Thermal balance—and a double pole blanket
switch in pastel blue bakelite —with enclosed neon
onfoft indication—both items ideal for renovating a
defunct or doubtful blanket—supplied complete with
layout and other instructions only 12/8 plus 1/6 post
and insurance.

75¢ mW TRANSISTOR AMP.

4 transistors in-
cluding two in
push-pull input
for crystal
magnetic micro-
phone or pick-up
—feed back loops
—asensitivity &
mjv.

PRICE 19/6
£ ost and ips. 2/6.
Speakers 3in. 12/8; 6in. 13/6; 6m X 4in.

TUBULAR HEATERS

New and uvowsed made by G.E.C.—rated at 60 watts
per foot—these are ideal in airing cupboards, bedrooms,
offices, stores, greenhouses, etc.-—curtains or papers
can touch them without fear of scorching or fire.
Supplied complete with fixing brackets and avallable
in the following sizes. Prices which are about quarter
of liet price includes carriage by B.R.8.
8tt.—30/-, 101t. —30/- 121t —49/-
also in twln assemblies (one pipe above the other):
4ft.—40/-, 5ft.—46/-, 61t. 58/~

SIMMERSTAT HEATER REGULATOR

Suitable to control elements, heater, soldering irons
and boiling rings up to 2,500 watt. Complete adjustable,
normal price 85/ each, special snip price 12/8 plua 2/-
postage and insurance.

THERMOSTATS

Type ‘A’ 15 amp. for controlling room heaters, green-
house, airing cupboard. Has spindle for pointer
knob, quickly adjustable from 30°—80°F. 9/8 plue
1/- post. Buitable box for wall mounting, 5/-,P. &P. 1/-.
Type ‘B' 15 amp. This is a 17in. long rod type made
by the famous Sunvic Co. Spindle adlusts this from
50-B50°F. Internal screw alters the setting so this
could be adjustable over 30° to 1,000°F. SBuitable for
controlling furnace, oven, kiln, immersion heater
or to make flamestat or fire alarm, 8/6 plus 2/3 post
and Insurance.

‘D’. We call this the Ice-stat as it cuts in and out
at around freezing point. 2/3 amps. Has many uses,
one of which would be to keep the loft pipes from
freezing if a length of our blanket wire (16 yds. 10/-)
is wound round the pipes. 7/8, P, & P. 1/1,

‘E’. This is a standard refrigerator therinostat.
Spindle adjustments cover normal refrigerator tem-
perature, 7/8 plus 1)- P. & P.

SEMI-CONDUCTOR BARGAINS

Type Type Type
No. Price No. Price No. Price
2N1727 15/~ MAT101 8/8 0cC71 4/
2N1728 100/- MATI120 7/9 0oci2 5/-
IN1742 25/~ MATI121 8/6 0C76 8/-
2Nl747 26/- 0Ab b/~ 0C76 5/~
2N1748 10/- 0A10 6/ 0C77 7/-
AC107 I8 0A47  3/- 0C78 5/~
AC127 - OA70 2/ 0oC78D  §/-
ACY17 /8 OA79 2/8 0Cs1 I
ACY18 /8 QAB1 2/0 0ocs81b &/~
ACY19 16 QABH 3/~ 0C82 1
ACY20 /6 OA! 2/6 0C8s /e
ACY21 o QA91 2/8 e
ACY22 4/6 OA2! 3/8 0C139 8/6
AF114 = 0A202 4/8 0C140 18/6
AF115 16 0oc22  10/- 0C17 -
AF1186 {ad 0C23  17/8 0C171 I
AF117 /= 0Cz4  22/8 0C200 -
AF118 /8 0C26  7/8 0C201 18/8
AF139 17/8 oc28  1§/- 0C202 13/8
AF186 19/8 oc29  17/8 00203 18/8
AFZ12 15/- 0C35 18/8 OCP71 19/6
ABSZ21 1§/- 0Csé 18/~ ORP12 §8/8
BC107 14/ 0042 6/8 RP6O /-
BYI100 §/8 acis  §)- 8
BYZ13 7/6 0C4s &/ SB305 8/6
MATIO0 7/9 0oc70 4/- 8B261 10/-

SPECIAL BARGAIN

8pecial set for amplifier or for output
prisee OC81D and match pair OC81 o
past free.

e com-
nly 12/6

7638

INFRA-RED

HEATERS

Make up one of these latest type heaters.
Ideal for bathroom, etc. They are

simple to make from our easy-to-follow
instructions—uges silica enclosed elements designed for the correct
infra-red wavelength (3 microns). Price for 760 wattis element, all
parts, metal casing as illustrated, £1/8 plus 3/6 post and ins, Pull
switch 3/- extra.

—— THIS MONTH’S SNIP —
Your opportunity to install non-flicker atrly lighung at silly price—
this month we offer the famous A.E.T. ( da) instant start Hghting
transformer suitable for one, 4ft. 40 watt tnbe or two, 21t. 20 watt
tubes. This traneformer ia listed at over £3, but this month you
can buy the complete Kit comprising instant start choke/tranl-
former two tube ends and two Terry clips to hold tube. Bpecial snip
price only 14/8 plus 3/9 post and insurance—don’t miss this tre-
mendous bargain.

GARRARD

AUTO RECORD PLAYER
Model 2000
This is one of the latest d of the

TAPE RECORDER
BARGAIN
Capstan
Driven, 5
Transis-
tors

SPECIFICA-
200

win
speed (32 and
7}) fast rewind time—Bin. spool gives one hour playing
with dard tape, weight 7 1b. Size 8 x 11 x 3in.
Complete with batteries, microphone, tape spool and
instruction manual. Nolhlng 10 go wrong if you use &
good tape and keep heads clean. Demonstration gladly
given at our Croydon shop. Prioe This
Month $11.11.0, post and insarance 6/6.

HI-FI SPEAKER BARGAIN

12in. High ﬂdelltly'

World's mo-t. experienced maker ot fine
record Its
include automatic playing of up to 8 mixed
size records stopping and starting without re-
jecting, manual playing. plck-up pivots to give low
s'. lus larg for max.
umbﬂl'.y adjmtmentl lnclude pick-up helght, pick-up
d i ition and stylus Bize is 18%in, X 11#in, clearances
4})in. above, 2}in. below, fitted with latest hi-compliance ca.rtrldge {or
stereo and mono, L.P. and 78. with
template and service sheet. Onered this month at the Special 8nip price
of £8.9.6. plus 7/6 carriage and insurance.

ADJUSTABLE TIMER & DELAY MECHANISM

This is 2 fine American made unit designed for precision. The time
period is adjusted by a knurled screw. The delay period can be set any-
where from houra or seconds. The end of the delay operates a micro-
switch and resetting can be remote controlled or manuaily reset. The
unit is for wall mounting and is approx. 4in. X 7in. X 4in., price 39/8
plus 3/6 post and insurance.

— STUPENDO US OFFER—£I | for £2

The Princess
described below is & very
fine little set that has
for

g Only
recently (under another
name of course) this was
on offer in many radio
shops for £10.19.8, but
we have been fortunate

now pass this saving on
to you. If you act quickly
you can purchase thia
for only 39/8 plys 3/6
post and insurance. Note

these features: @ Long
and  Medium Wave
@ Long clear dial with travelling pointer and slow motlon dr[ve

speec)
handle up to 10
watts, Brand new
by famous maker.
Price  £8/6, with
built-in tweeter 35/~
plus 3/6 post and
insurance.

MAINS POWER PACK
MAINS POWER PACK designed to operate t.
sets and amplifiers. Adjustable output 6v.-8 to
12 volts for up to 500mA (class B working). Takes the
place of any of the following batteries, PP1, PP3,
PP4, PP6, PP7, PP9, and others. Kit comprises:
maine and
resistor, 5,000 and 500 mld condensers, zener diode
and lnstmctlonl Real snip at only 14/6, plus 3/6 post.

ACOS GP83 TURNOVER
PICK-UP CARTRIDGE

For Stereo—L.P.—and
78 records, fitted with
two 8tyll. Diamond for
LPs, Sapphire for 78e.
This is mounted and is
standard replacement
for most record players
using Garrard—B.8,
Collaro, etc., ete.
regular price of this cartridge is 55/-. We offer these
new and perfect for 15/- (lesas than the price of stylt),
plus 2/- post and insurance.

FLUORESCENT LIGHT KITS. Comprising choke,
lampholders, starter and two chrome tube ‘n
40 watt 11/8, 80 watt 17/8, 65 watt 17/8, 20 watt 19/8
plus 3/8 post and insurance.

SNIPERSCOPE

@ Push-pull output upproumately 360 m.w. @ A.V.C.and
@ Dust cored H.Q. I.F. transformers @ High selectivity ferrite aerial
@ Six tested transistors @ Printed circuit board for foolproof assembly
@ Economy output circuit gives long life from PP3 battery @ Perm-
anent magnet moving coil speaker @ Cabinet size 4}in. x 3in. x 1}in.

Battery 1/8 extra. Data included or separately 2/8.

SUPERTONE GCvV
Saves you work— "
It’s partly built

Like its predecessors this latest
Companion has a full i perform-
ance-—such as only a good wooden
cabinet and hi-flux speaker can
give, and due to its being partly
built you will have it going in an
evening. Note these features:

@ All Mullard 6 Transistors in-

cluding 3 x AF117,

@ Two tone Cabinet, gize 11lin. x 8in. x 3in.
@ Al circuit refinements Push-pull cutput—
L ]

A.V.C. and feedback, etc.
Printed circuit board all wired only connections,
e.g., to Volume control—WIC. Switch and Tuning
Condenser.

@ Pre-aligned 1F stages complete with full instructions.
value only 78/8 plus 6/6 post and insurance.

DEAC RECHARGEABLE BATTERIES

These nickel cadmium cells have negligible
internal resistance. Will deliver current
you require, reduce distortion and are com-
pletely reliable. They may be recharged
indefinitely. Replacements for PP3 87/-,
U7 18/6, U3 38/-, Ull 23/~ or send for list.
Note charger for these types available, 22/8.
Cells for building into tape recorders and
other equipment: Heavy duty 1.25 v. type
8/8. Heavy duty 9 v. type 44/-. Charger
that will deal with both together or separ-
ately, £4.15.0.

Fantastic

“* cat’s eye’’ used for
seeing in the dark.
This is an infra-red
image converter cell

with a  silver
SCREEN caeslum screen
which lights up (like

a cathode ray tube)
when the electrm

b
jnfra-red .trike it.
A golden opportunity for some interesting experimenta.
5/= each, post 2/-. Date will be supplied with cells i
reque

TWO-WAY RADIOS

Give communication over } mile.
FULLY transistorieed — crysial
wn'.mlled, bnﬂ'. ln te]esooplc

PP3 bntf.eries——pnlr instruments
complete and ready
£6.19.8, plus &/
surance. Big 5-mile range model
£12.19.0 plua 6/- post and ins, These
cannot be operated in UK.

MOVING COIL METER BARGAIN

Panel meters are always being needed and they are
jolly costly when you have to buy them in & burry—
80 you should take advantage of this ofter: 2in moving
coil flush mounting meters only §/6. Theae are actually

R.F. meters and coet about £3 each but if you don’t
want them for R.F. then all you have to do js to
remove the thermocouple and you will have a 2-3
m.a. meter which you can make into almost anything
by adding shunts or series resistor. These are ex-

[VIEWING

government, of course.

Where postage is mot definitely stated as an
extra then orders over #3 are post free. Below
43 add 2/9.

ELECTRONICS

(CROYDON)

LIMITED

102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)



Enjoy yourself and Save Money
by Building Heathkit models

A wide range of well designed quality kit sets to choose from

A KIT FOREVERY INTEREST ... HOME,

d

Ease of ly is guarant X
Even for those withou: previous experience—by the comprehensive,
yet simple step-by-step construction manuals supplied with every
Heathkit model.

Save £ £'s building the models

Heathkit units cost considerably less than comparable pre-assembled
equipment. You cannot buy the parts any other way as cheaply.
Guarantead performance

Every Heathkit product‘assembled in accordance with our com-

SERVICE WORKSHOP, LABORATORY

AUDIO

Cabinets, Turntable units, Mono and Stereo Amplifiers, Pick-ups,
Speakers, Speaker Systems, Mono and Stereo Control Units, Tape
Pre-amplifiers, Tape Decks, Transistor Mixer.

DIO
AM/FM and FM Tuners, Transistor Radios, SW and Communication
Receivers.

TEST INSTRUMENTS
A wide range of Audio Test, Home Workshop, Service and Laboratory

prehensive construction manuals is guaranteed to meet publi
performance specifications, or your money will be cheerfully
refunded,

Convenient credit terms

By taking advantage of our credit terms—you can enjoy your model
right away-—and pay for it in easy monthly instalments. Deferred
terms available over £10 in U.K,

TRANSISTOR
TESTER

Service

'SCOPES POWER SUPPLIES
Instruments for Test

Home

Instr

AMATEUR GEAR

A wide range of equipment.

MISCELLANEOUS

Hobby kits for the youngster, Tool kits, Intercoms, Electronic Organs,
PA/Guitar Amplifiers, etc.

SIGNAL VALVE TY ALIGN.
GENERATORS YOLTMETERS GENERATORS

Workshop

3in. LOW-| PRICED OSCILLOSCOPE.sMod;I
x7

TRANSISTOR TESTER, Model IM-30U. Un-

“Y" bandwidth, 2 ¢/s—3 Mc/s,
T8 20 c/s—200 kc/s in 4 ranges. Kit £23.18.0.
Assembled £31.18.0.

d in quality, performance and price. Pro-
vides complete d.c. analysis of PNP, NPN transis-
tors and diodes. Internal battery for teses up to
9 v. Kit £25.18.0, Assembled £36.10.0.

R.F. SIGNAL GENERATOR, Model RF-U.

6 in. DE LUXE VALVE VOLTMETER, Model

-13U. Measures ac and dc voits 0-1.5 to 1,500 ¥V
m 7 ranges. Res. to ||
Modern styling, with gimbal mount.
Assembled £26.18.0,

0 in 7 ranges.
Kit £18.18.0,

MULTIMETER, Model MM-IU. Ranges 0-1.5v
to 1,500 v A.C, and D.C. 150 uA to I5A D.C.;
0.2 to- 20 MQ. 4} in. 50zA meter. Kit £12.18.0.
Assembled £18.11.6.

Sin. FLAT-FACED OSCILLOSCOPE, Model
10-12U. Lab, performance at utility’ scope price.
Y’ bandwidth3 c/sto4-5Mc/s. TB 10 ¢/s to 500 ke/s
in 5 steps Built in tvcalibrator, Dim.: 8}"w X
deep. Kit £35.17.6. Assembled

€45.15.0,

Kits for Audio

Hi-Fi
**MALVERN" HI-Ft EQUIPMENT
CABINET. Wiil house all your Hi-fi eqm{mant
Left “in the white.”” Size 393 x 3in
wide r:n;e of other
:-bmets

HI-FI Fl‘l TUNER. Range 88-108 Mc/s. Available
in two units, sold separately. TUNER (FMT-4U)
10.7 Mc/s IF £2.15.0 (inc. P.T.). IF AMPLIFIER
(FMA-4U) power supply and valves £13.13.0,
Total Kit £16.8.0.

JUNIOR ELECTRONIC WORKSHOP,
Model EW-1, 20 exciting experiments can be

TV ALIGNMENT GENERATOR, Model
Freq. coverage from 100 kc/s-100 Mc/s on six HFW-I. 3.6 to 220 Mc/s on fundamentals.
bands on fundamentals and up to 200 Mc/s on  Unique electronic sweep oscillator. Built-in
calibrated harmonics. Kit £13.18,0, Assembled fixed and variable marker generators (5 Mc/s
£ .0.0.‘ crystal). Kit £38,18,0. Assembled £49,15.0,

] DECADE RESISTANCE, Model DR-IU. Range
FULL MNGE OF MODELS IN 19,9990 in | Q steps. Kit £10.18.0, Assembled

FREE CATALOGUE!¢ «adiso

SIMPLY SEND COUPON BELOW TO { DECADE CAPACITOR, Model DC-1U range,
D-pt. PM, Gloucntcr 100uuF 'm‘ot.ui.ll‘l‘;.in 100 puF steps. Kit £7.15.0, _

Radios Miscellaneous

“OXFORD"” LUXURY TRANSISTOR
PORTABLE, Model UXR-2. Beautiful solid
leather case. LW and MW Coverage. Kit
£14.18.0 (inc. P.T.)

GENERAL COVERAGE RECEIVER. Model
RG-1. Freq. coverage 600 kc/s-1.5 Mc/s. 1.7-32
Mc/s in 6 switched bands. Many features incl.
3 lattice crystal filter. Kit £39,16,0. Assembled
SW QUALITY STEREO AMPLIFIER. Model
S§-33H. An inexpensive stereo/mono amplifier.
Ideal for use with the Decca Deram lightweight
gickupi. '1°g{"‘ attractive styling. Kit £15.17.6,

construction kits

TRANSISTOR GENERAL COVERAGE
RECEIVER, Model GC-IU. Frequency coverage
580 ke/s—30 Mc/s in 5 bands. Kit £37.17.6,
Assembled £45.17.6.

20 + 20W TRANSISTOR AMPLIFIER,
Model AA-22U. Outstanding performance for
price. Send for full spec. Kit £39.10.0, less
cabinet. Beautiful cabinet £2.5.0 extra,

The Barkeley SPEAKER SYSTEM. New
construction gives faster,assembly. Professionally
styled walnut finished cabinet. 2 spelkers cover
30 ¢/s—17,000 ¢/s. Only 73" deep X 26" h x 17”

made. Specnal solderless ons,  Kit
£1.13.6 (inc. P.T.

TRANSISTOR MIXER.
the tape enthusiast. 4 inputs, 9 v. battery
operation.  Kic £11.16.6. Assembled £16.17.6.
All prices quoted are mail order.

TM b, A must for

wide. Kit £19.10.0. Assembled £24.0.0.

SSU-1 SPEAKER SYSTEM. A
solution to the problem of a low-priced speaker
system., Two speakers. (Bookcase) £15.17.6
51:)(-1\: P.T.) (With legs) £12.12.0 Kit (inc.

STARMAKER-13 TRANSISTOR PA/Guitar
AMPLIFIER. Full 20 watts (33 watts IHFM)
output. Four inputs on two channels. Two
heavy duty speakers. Compact size. Tremolo.
Eleganit cabinet. Kit £44.19.0. Assembled
£59,10.0, legs or castors extra.

practical

See the complete Heathkit range in the FREE catalogue

RECORD PLAYERS

QUALITY
STEREO and MONO
AMPLIFIERS

HI-FI
CABINETS

TAPE DECKS CONTROL UNITS

SW RECEIVERS M & AM/FM
TRANSMITTERS RADIG TUNERS

TRANSISTOR

PORTABLES SPEAKER

SYSTEMS

Welcome To Our
LONDON HEATHKIT CENTRE
233 Tottenham Court Road
We open MON.-SAT. 9 2.m.-5.30 p.m.
THURS. (I am.-2,30 p.m.
Telephone: MUSeum 7349

WHEN YOU ARE IN TOWN, WE HOPE
THAT YOU WILL VISIT US THERE

To DAYSTROM LTD., DEPT. PM-11, GLOUCESTER, ENGLAND
Please send me FREE BRITISH CATALOGUE (Yes/NO)........mn
Full details of model(s)
American

Catalogue I/- p;p.
(Yes/No)...........

NAME
(BLOCK CAPITALS)
ADDRESS.

PM-t1

769



ABSORBING
AND
EXCITING!

Unique and brilliantly simpl Hundreds of ed lonal establish-
ments—Universities, Technical Colleges, Schools, the Armed Forces—
are already using Radionic for electronic instruction. Enthusiastic
owners range from 9 to 82 years of age.

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

The system Is beautifully engineered from top quality British components. No soldering.

No mains. No prior knowledge needed. Simply arrange components on perforated

transparent panel, position brass connecting strip underneath, fix with 6BA nuts and circuit

works with full efficiency. You can then dismantle and build another circuit. Your results

are guaranteed by our Technicat Department and News Letter Service.  All parts available
for ¢ or of sets.

UNIQUE! Our “No soldering” printed circuit board for superhet port-

able. Simply insert components and tighten nuts.

Neo. 1 Set  £6.0.2. 14 Circuits (Earphone)

No. 2 Set  £7.L.5. 20 Circuits (Earphone)

No. 3 Set  £11.2.7. 22 Circuits (7 x 4in. Loudspeaker output

No. 4 Set £15.3.8. 28 Circuits (include ¢ Transistor and reflex

Prices (Post Free) superhets)

(PLUS: P.T. Surcharge of 1/8d; 1/11d; 3/1d; 4/2d, respectively.)

Full details from:

RADIONIC PRODUCTS LIMITED
STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

+ Tel.: CRAWLEY 27028 Trade Enquiries Invited

RADIO & ELECTRONIC
CONSTRUCTION SYSTEM

@®@RADIONIC

Practical Layout

Our ‘E’ Series of basic electronic circuits is available separately.
Sand for details of E/508, our do-it-yourself computer.

¥mony ;
Qf"& ._VIO the Dot

RECORD

t Cabinet 37 gns.

Housing Hi-Fi is our business . . . turntables, tape recorders,
loudspeakers, tuners, amplifiers, records, tapes . . . there’s a
RECORD HOUSING cabinet to suit your equipment. Send
for illustrated catalogue giving full details of over 20 different
cabinets, plus stockists’ list (U.K. only) to:

RECORD HOUSING (Dept. P.E.IN)
Brook Road, London, N.22. Tel.: BOWes Park 7487

For quick,easy
faultless
soldering

Brsin Multicore 5-core solder is easy to use and economical.

It contains 5 cores of non-corrosive flux, cleaning instantly

heavily oxidised surfaces. No extra flux is required.

Ersin Multicore Savbit Alloy considerably reduces the
wear of copper soldering iron bits.

—
HANDY SOLDER LOW TEMPERATURE
DISPENSER SOLDER .
12 ft. of 18 s.w.g. Size 9 pack contains
SAVBIT alloy in a .24 ft. of 60/40 high
continuous coil, used tin quality 22 s.w.g.
dil‘-je_ct fdrpm free- 2/6 sach
standing dispenser. :
2/6 each Size 10 pacfﬂ_l:{:h.
1 —
SAVBIT BIB WIRE
SIZE 1 CARTON STRIPPER
Contains approx. 30ft. AND CUTTER
of 18 s.w.g. SAVBIT Strips insulation,

alloy. Also available
in 14and 16s.w.g.
5/- each

cuts wire cleanly.
Adjusts to any size.

4/- each

770

Available from all Electrical and Hardware shops.
If unobtainable write to:

MULTICORE SOLDERS LTD.

Multicore Works, Hemel Hempstead, Herts. Hemel Hempstead 3636
M.4/B



HOME

For the Finest Value and Service fo

CONSTRUCTORS &

ELECTRONICS ENTHUSIASTS

We consider our

oonstruction parce
competent (o build the set, you may return it as

cels to be the finest value on the home constructor market. 1If on receipt you feel not
received within 7 days, when the sum paid will be refunded less postage.

MAGNAVOX-COLLARO 363
TAPE DECKS

The very latest 3 speed model—13, 3%, 7} i.p.s.
available with either } track or } track head,
Features include: pause control; digital eounter;
fast forward and rewind; new 4 pole fully
screened induction motor; interlocking keye. ¥
Bize of top plate: 13} X 11 X 5lin. deep below
unit plate. For 200/250 v. A.C. mains, 50 c.p.a.
operation. New unused and fully guaranteed.

LASKY’S PRICE ;- £10.10.0
LASKY’S PRICE ik £13.9.6

Carriage and Packing 7/6 extra.

SPECIAL FOR OVERSEAS CUSTOMERS — the new Magnavox-Collaro 363 Deck for
110/125 v. 50 or 60 c.p.s. mains now available, prices ns above. Post to any pari
of the world 35/-,

MARTIN RECORD/REPLAY TAPE AMPS.
Latest models now available from stock—for use with the Magnavox 363 Tape Deck
§ track model .. - LASKY’S PRICE £14.19.6 Carrlage and

1 track model .. - LASKY'S PRICE £15.19.6 ruk;fg 4/6 extra

Optional extra: Coutrol panel escutcheon to take deck and amplifier controls,

LASKY'S PRICE 12/6. Post and Packing 2/6.
SPECIAL INTEREST ITEMS!
SPECIAL PURCHASE—UHF/VHF T.V. TUNERS

‘Well known Britisk makers’ surplus atocks. Now available for the first
time to the Home Constructor. Add 2/G Post and Packing on each.
TRANSISTORISED UHF MINIATURE MODEL
Shielded metal case only 3% X 1} X 3in. Fully tunable—complete with
two AF 139 transistors. LASKY'S PRICE 39/6

VALVE UHF MODEL (ilfustrated)

In metal case gize 4 X 6 X 1}in. Fully tunahle—complete with PCC86
and PCC88 vaives. LASKY'S PRICE 29/6. Without vaives |2/§
TRANSISTORISED VHF MODEL

Miniature tarret type fitted with 12 sets of coils and 3 Muliard AF102 transistors. In
metal case size 4 X 2 X 3lin. LASKY'S PRICE 29/6

TRANSISTORISED VHF MODEL 2
Sub-miniature turret type fitted with 12 sets of coils and 3 Mullard A¥102 transistors
In metal case size 3 X 1 X 2}in. LASKY'S PRICE 37/6

Add 2/6 Post and Packing on each,

MAKERS' SURPLUS TELEVISION IF
AMPLIFIERS
38 Mcfs. Contains a large number of components, 1F

traneformers, resistors, capacitors, etc., and the follow-
ing valves: 2xPCF80, leBQI EFSO EF182 and
EF184. Overall size 11”' 31" % 4" deep Ideal for
servicemen and experimemeu This 1F amp. when
used with the Valve model UHF Tuner (above) provides
« suitable conversion for B.B.C.2. No circuit available.

LASKY'S PRICE 39/6 et
SPECIAL PACKAGE OFFER

Free standing table cabinet, size
174 X 9 X ¥&iin, finished in
medium Mahogany. Scale marked
21 to 68 (UHF band)., Designed
to accept the above IF Amplifier
‘with apace for a Valve UHF Tuner,
Special Package Offer IF Amplifier,
UHF Tuner with valves and Table
Cabinet.

LASKY'S PACKAGE PRICE £4.9.6 Postand Packing 6/-
TAPE DECK MOTORS

High quality tape deck capstan motor  made by E.M.I. Holland. Bi-directional.
8ize 4in. dia. X 2in. high, 1in. X }in. spindle.

LASKY'S PRICE 15/11 rou 3.

CONSTRUCTORS BARGAINS

The ** Sixteen " Multirange
METER KIT

This outstanding meter was featured by Praclical Wireless
in the Jan. 64 isaue. Lasky’'s are able to offer the com-
plete kit of parts as apecified by the designer.
RANGE SPECIFICATION: D.C. volts: 0-2.5-25-50-250-500
at 20,0000/V. A.C. volts: 0-25-50-250-500 at 1,000Q/V.
D.C.current: 0-50u4 A, 0-2.5-50-250inA. Resistance: 0-2,00002,
0-200kQ, 0-20 MQ. Basic movement: 40uA f.s.d. moving
coil. With universal shunt full scale deflection current is
50A. Black plastic case—31 %583 x1%in. Controls: 12
polltion range switch; separate slide switch for A.C. volts—
. ohms; ohne zero adjustment pot, meter, meter zero.
Power requirements: One 15v. and one 1.5v. batts. Complete
with all parts and full construction details. H.P. Terms

available
bought. Pair  of

LASKY S PRICE £5 19 6 P. & P. 5/- Dbatteries 2/- extra.

- NEW-—LASKY'’S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporating the very latest circultry
to provide high sensitivity und good
quality in conjunction with extreme mmnall
size and compactness. gigh quality

Data and circuit avai
able separately, 2/
refunded it all parts

All designed to operate on 9v. niiniature
battery. Add 1/-on each for post & packing

TYPE LRPC 1. 3 transistor. Input sens.
50 mV., output 130 .mW, output imp.

400, size2X 1X {in....... PRICE 27/6
TYPE LRPC 2. 5 transistor. Input sens. 1nV, output 330

mW, output imp. 160, size 2} X 1} X tin.... PRICE 22/6

TYPE LRPC 3. 5 transistor. Input sena. 5V, output 400 mV, output hnp. lin, size
B3 3 183 BIDe ooverveereenresmsssnsssnesesseersessiesressteseressers e sneas s 25/.
TYPE LRPC 4. 5 transistor. Input sens. 150 mV, output 330 mV, output lmp 150.
size 25 X HE X JIIL Lo PRI 22/¢
TYPE LRPC 5. 6 transistor. , Input sene. 8:V, output 3W, output imp. 3() slze 53
X 1% X 1in PR 5’/‘
TYPE LRPC 7 mp. sn size

TR X UL eeeoeoiooeevesenesanessissnseseetansteaeanassens anenseeritransn e ebabans PRICE 39/‘

FULLY ENCAPSULATED MODULES

Spechl function modnlel — all one size 1} X 1 X 1iin. Complete with detailed
and instr 8end 8.A.E. for data.

TYPE PA-1, Public address amp. for use with carbon, crystai or Dynnmic mlcro-
phones. 30 output imp. PRICE 30/-
TYPE GR-1. G h P t power to fill avenge room.
30 output imp. PRICE 30/-
TYPE 00-1. Morse code practice oscillamr — for use with morse key and 30
speaker. PRICE 20/-

TYPE MT-1. des audible and visual beat 1mm 30 to 240
beats per minute (for use with 3(! lpenker orind. lamp).....o.ooeiineiniaenn E 22/6
SINCLAIR SUPER MINIATURE KITS

We stock the complete range. Write for details of package deals.

THE MICRO-8 miniature radio only 1% x 1% X 1%in. . 221086
THE SLIMLINE 2-transistor pocket radio .. 22 98
THE MICRO-FM. (tuper/receiver) .. 25108
THE X-20 20 watt P.W.M. amplifler .. 87196
STEREO 25 pre-amp control unit fully built. ..3019 6
THE Z-12 12 watt amplifier and pre-ampliﬂer. Fully built and tested. [ 79 X ]

VEROBOARD e laminated board with copper strips
to it and pierced with holes.

Boards

42/1503 2} X 5in.

43/1504 2} X 8

45/1507 3% X &

46/1508 3% X 3} i

bonde

3/8  Terminal pins — pkt. of 50 .

8- Spot face cutter tool .

5/8  Pin inserting tool .
8/8  Post 84. per item extra.

4471505 3} X 1714 . 12/6  Orders of 10/- and over post free.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, Gm‘ 86 2/8; 873A, 874P 3/6; OC45, OCT1, 0(}811) 4/8; OC 44,
0C 70, OC 76, 81 5/6; pair (10/8); AF 117, OC 200 8/8; OC 42, OC 43,
0(‘ 73, OC 82D 7/0. 0oC 201, OC 204 1!/- 0C 205, OC 206 19/0 0C28 24/8;
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HOME RADIO LTD., Dept. PE, 187 London Road, Mitcham, Surrey phone: miT 3262
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When | was a lad,
Radio Receivers

( M/,

Yes . .. and you could read your newspaper by the light of the
valves! The only station was 2LLO, London—full power, 1}
kilowatts — resident comedian, Leonard Henry! The sets
were masterpieces ‘of design — the sketch above by no means
shows all the wires, batteries, accumulators_, etc., required to
work these gorgeous monsters! A bit different from your

new 5 x 3 x 2 Transistors, eh?

Catalogues too have changed through the
years. Time was when I waxed enthusiastic
over a 20-page Radio Components Catalogue!
But you can have the blissful experience of
poring through the latest edition of the
famous Home Radio Catalogue—218 pages,
listing over 6,000 items, 1,000 of them illus-
trated. This catalogue, plus a 2l-page
supplement, plus a Special Bargain list, is
yours for 7s. 6d. plus 1s. 6d. postage and Address s e
packing. Today’s best nine bob’s worth! —
especially* as each catalogue contains 5 1
vouchers each worth 1s. when used as =
directed. Come on, you lucky lads, post the i
attached Coupon today with your cheque or i

Please write your Name and Address in block capitals

----‘

postal order! Home Radio Ltd., Dept. PE, 187 London Road, Mitcham, Surrey
1 s 3 0 2 Y D A Y O M
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AVIONICS THIS MONTH

lT is probably true to say that in no other field has the:

versatility and reliability of electronic technology _
been more convincingly demonstrated than in aviation. CONSTRUCTIONAL PROJECTS

Air transport has always been dependent upon

various ancillary services—notably radio and naviga- MODEL CONTROL RECEIVER 779
tional aids. Since the advent of radar, the variety and THE SQUEALER 782
complexity—and uselfulness—-of these aigs has THE LUMOSTAT 788
increased tremendously. A large part of the elec-
tronics industry is now devoted to the development SOLID STATE IGNITION 806
and production of these specialised equipments which THE MIGHT LIGHT 809
are often referred to under the collective title of
*“Avionics”.

It may not always be appreciated what a staggering
variety of electronic equipment is incorporated in the SPECIAL SERIES
airliner of today. Contained within a comparatively
small area are examples from practically all the well-
known branches of electronic technology. Radio, SHORT CUTS-—3 802

radar, instrumentation, computers and magnetic
recorders, are all nowadays part of the normal air-
borne installation.

The safe and efficient operation of modern aircraft
would be impossible without electronics, and yet more GENERAL FEATURES
remains to be done, particularly where reliance is still
haily. we are froquently made aware. dhe huray SHIP-TO-SHORE RADIO 774
un S yI 3 n
factor is often the weakest link in the chain. In this : INGENUITY UNLIMITED 786
respect there is very encouraging news about a further USING THE TEST GEAR TRIO 796
significant contribution to safety under all-weather EXPERIMENTS IN LOGIC
conditions as promised by the successful completion DESIGN—6 812

of trial$ of automatic landing systems. Adoption of
such systems will eliminate hazards that may arise due
to limitations of the human pilot.

Looking a little ahead, as the era of supersonic —
travel draws near, fully automated control during NEWS AND COMMENT
flight becomes not only desirable, but a necessity.

At supersonic speeds it is more than ever imperative EDITORIAL 773
that the prevailing situation be constantly evaluated, ELECTRONORAMA 800
decisions then made and the appropriate action MEETINGS 803
initiated—all within a second or so.

Unquestionably it is beyond man’s ability to copc AUDIO TRENDS 804
with such exacting demands—even when assisted by DETACHED PARTICLES 823
instruments. There is only one solution: he must READOUT 824

relinquish control to the free electron with its unparal-

leled reflex action and response time and, equally

important, total lack of idiosyncrasies such as chara- Our December issue will be published on
terise every human. Thursday, November 10

All correspond i ded for the Editor should be addressed to: The Editor, PRACTICAL ELECTRONICS, George Newnes Ltd., Tower
House, Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southamp Street, Lond W.C.2. Phone: Temple Bar 4363, Telegrams: Newnes Rand London. Subscription Rates
including postage for one year, to any part of the world, 36s. © George Newnes Ltd., 1966. Copyright in all drawings, photographs and
articles Kubllshed in PRACTICAL ELECTRONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden.
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AN ACCOUNT

OF THE G.P.O. COASTAL RADIO STATIONS AND THE
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By S. SIMPSON

SERVICES THEY PROVIDE

OR a service so vital to the safety of shipping and to
Fcommunication between shipping and the shore, it is
surprising that so little is known by the general public
regarding the Coastal Radio Service controlled by the
General Post Office. If it were not for the infrequent
news reports telling of (for example) medical advice
passed to an injured seaman on board an inaccessible
ship, many would never realise that there are radio
stations performing such a service.. Less is known,
probably, of the numerous other duties carried out by
the 12 stations strategically placed around our
coastline, and manned without intermission.

THE RADIO STATIONS

Some stations, such as Stonehaven Radio, overlook-
ing ruined Dunnottar Castle on the cliffs of Kin-
cardineshire, are modern buildings laid out to efficiently

Fig. 1. (above). Portpatrick Radio Station prior to
extension

Fig. 2. North Foreland Radio Station operations room

!

house the radio and land-line equipment and its control
systems; others, such as Portpatrick Radio (Fig. 1),
standing high above the harbour once used by ferry
steamers to Ireland, were adapted as the development
of the service required. Wick Radio is a compromise
and is almost part of a Council housing scheme. But,
in almost every case, the station overlooks the sea
(“*overhangs” might better describe some locations) and
has an unobstructed radiation field.

THE EQUIPMENT

The bow-shaped receiving desk, or console (Fig. 2), is
the focal point of the complete system at each station.
Centrally, it contains a multi-band receiver, a writing-
desk, transmitter key, log-book, and other documents.
On R/T consoles are push-buttons which bring into
service an automatic answering device for use during
busy periods. This device prevents interference by
repeated calls from ships.

On the right, fitted into a sloping panel, are situated
four keys for transmitter selection; indicator lamps
placed immediately above the keys show when a
particular transmitter has been acquired by one or
other of the consoles. Above these lamps eight push-
buttons provide frequency selection in the acquired
transmitter, and here also, indicator lamps show which
frequency is in use. Six push-buttons provide for high
or low power operation, c.w. or m.c.w. telegraphy, or
telephony, and a standby control of h.t. which enables
the operator to retain the transmitter during brief
interruptions in transmission.

Switches on the left-hand panel provide for the setting
up and supervisory control of radio telephone calls.
Facilities are provided for the selection of telephone
lines, speaking to either the land-based telephone, or the
ship-based telephone, or to both at once, and for trans-
mission of a test tone. Other switches permit selection
of either of two sets of line terminal equipment,



operation on a simplex or a duplex system, monitoring
the transmission or reception, maintenance of the carrier
without modulation, and a meter reading of the volume
level (in dB) of the transmitted or received signal.
Lamps indicating acquisition of the line, the use of test
tone, and selection of terminal equipment are placed
adjacent to the keys.

At the busier stations, additional equipment is
installed which provides simultaneous working facilities
enabling more than one link call to be controlled at the
same time. These stations are also equipped to provide
a v.h.f. radio telephone service and for the large
passenger vessels, special liner service equipment
capable of operation on d.s.b. or s.s.b. with the use of a
privacy facility when required.

TRANSMITTERS

Main and standby transmitters are used. The main
transmitters are used on both W/T and R/T; on W/T
the power radiated is approximately 0-5kW from a
triatic horizontal aerial positioned for optimum
radiation in the station’s service area. A typical aerial
is supported by steel lattice masts, 120 to 150ft high
(Fig. 1). Since only one aerial is provided for W/T, a
safety interlock circuit prevents another main trans-
mitter selecting a W/T frequency once the aerial has
been selected. On R/T, each main transmitter has its
own mast radiator or aerial and safety interlock circuits
prevent two transmitters operating on the same
frequency.

The transmitter arrangement consists of a crystal
oscillator capable of operation on any one of eight pre-
set frequencies. Selection is made by relays operated
from the console. The selected frequency is amplified
in the master oscillator section, then passed to a pre-
tuned first-stage r.f. amplifier, thence to the r.f. power
amplifier whose output, on R/T, passes to the aerial via
a coaxial feeder; on W/T, a direct, open-wire feeder is
used. The frequencies of the first stage and power
amplifier are changed by contactors simultaneously
with the change of crystal frequency.

The standby R/T transmitter is of fundamentally
similar circuitry and feeds approximately 60W to a
vertical cage aerial suspended by a single steel mast.

Adjacent to the transmitter compartment is the drive
rack containing the main crystal oscillator (Pierce), a
Wien bridge crystal oscillator for m.c.w., a line termina-
tion panel and filters, a limiter to keep speech
frequencies within the range 300c/s to 3,400c/s, and the
modulation amplifier. Suppressor grid modulation is
employed in the paralleled final r.f. amplifiers; the
modulation depth is 80 per cent.

The drive rack also contains the low-voltage relays
which energise the transmitter, and provide selection of
frequency and mode of operation. The power supplies
to operate the relays are within the rack; fuses to
protect the power supply are accessible externally. A
fuse, when destroyed, completes a circuit to operate a
buzzer and also to light a lamp. A further safeguard
against overload in the final r.f. amplifier section is given
by a thermostat placed adjacent to the power valves
The thermostat, when operated, disconnects the h.t.
supply to the amplifier.

Typical transmitting equipment is shown in Fig. 3.
On the transmitter cubicle, the front panel carries
meters showing anode, screen and grid currents
of the valves in the penultimate and final power
amplifiers. Other meters show the main h.t. supply
voltage (approximately 3kV) and the R/T and W/T
aerial currents.

RECEIVER EQUIPMENT

A block schematic of the Mercury receiver employed
in coastal radio stations is shown in Fig. 4, and the
receiver itself, fitted into a console, can be seen in Fig. 2.
This receiver provides double frequency conversion and
operates over the bands 15kc/s to 40kc/s, and 100kc/s to
4-0Mc/s in four ranges. The aerial may be quite
distant (one mile is not unusual) and is connected to the
receiver by a 75 ohm characteristic impedance coaxial
cable. In the second if. amplifier four degrees of
selectivity are available, “wide”, ‘intermediate”,

Fig. 3. A bank of transmitter equipment
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“narrow”, and ‘“‘crystal gate”; these provide band-
widths from 8kc/s to 150¢/s.

The output from the receiver feeds a monitor loud-
speaker when required, in addition to a headset and the
land-line terminal equipment. There is no preselected
frequency arrangement, since the tuning operation is
quick and very simple. (In actual use, the operator has
marks on the “slide-rule” dial relevant to his listening
frequencies. In one station, these marks are coloured
similarly to the colour of the push-button for the
transmission frequency of the channels in use).

LINE EQUIPMENT

Ship-to-shore telephone calls employ constant-
volume amplifiers in which hybrid transformers
separate the transmission and reception paths and
connect either to the two-wire inland telephone system.
Voice-operated thermal-delay switching equipment is
employed to cause a changeover from reception to
transmission. The delay prevents clipping of the first
syllables of incoming speech from the line equipment.
The number of these equipments available depends
upon the station’s traffic load; Stonehaven and Port-
patrick each have two (see Fig. 5).

DISTRESS EQUIPMENT

The distress equipment consists of two standby
receivers permanently tuned to the distress frequencies,
2,182ke/s and 500kc/s. The outputs are fed to the
loudspeakers situated on the R/T and W/T console.
Two R/T auto-alarm units are mounted back-to-back
for transmission and reception of the R/T alarm signal.
In addition, equipment is provided for transmission of
the W/T alarm signal by automatic means.

On W/T (500c/s), the alarm signal consists of 12 four-
second dashes with one-second spacing. Automatic
transmission of the signal is controlled from the W/T
console where depression of a key operates a motorised
cam which operates the keying circuit of the transmitter,
already tuned to 500kc/s in the m.c.w. condition. On
radiotelephony, the signal is a continuous warbling
note consisting of rapidly alternating tones of 1,300 and
2,200c/s. Each auto-alarm unit functions as both
receiver and transmitter and can be controlled from the
main R/T console.

ACTION OF R/T AUTO-ALARM
EQUIPMENT

Transmission On depression of the transmit key on
the console relays set in operation a Hartley oscillator

A By we g0
N

e
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N

Fig. 5. G.P.O. Land-line termmal equipment. The W|T
Distress Frequency Receiver is seen at top left and below
it, the Auto-Alarm Equipment and associated Test Panel

stage on the auto-alarm unit and integration circuits to
produce the two tones. Alternation of the two tones is
controlled by a timing relay circuit; after amplification,
the two-tone output is fed into the modulation circuit of
the transmitter, tuned to 2,182kc/s,

Reception. Signals received on the R/T distress
watch receiver are extended to the auto-alarm unit, and
the equipment now operates as a detector and amplifier.
Reception of the two tones of the alarm signal operate
timing and integration circuits, the correct signal
operating an alarm relay circuit which lights red
warning lamps at strategic locations and activates an
alarm buzzer on the R/T console. After receipt of the
alarm signal, the unit can be reset by depression of a key
on the console and is then ready for reception of further
signals.

t | — e
me=d | 2 3 L4_}—n 5 7 8 = 10 n oy
=
COAXIAL FEEDER
(APPROX 1 MILE) 3a 5a { LANDLINE
TO f00FT. AERIAL —— EGUIPMENT
— et 230V~ 65W
R 12 [ttt
PN A-Ao—
‘——
Fig. 4. Block diagram of Marconi ““Mercury’’ receiver
I. Ist R.F. Stage 5 2nd Frexuency Changer 9. Beat Frequency Oscillator
2. 2nd R.F. Stage 6. Ist LF. Amplifier (85kc/s) 10. Noise Limiter
3. Ist Frequency Changer 7. 2nd L.F. Amplifier (85kc/s) {1. Audio Output
4. Ist LF. Amplifier (4-5Mc/s) 8. Detector/A.V.C., 12. Power Supply
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Protective circuits are employed to ensure that the
alarm unit responds only to alarm signals of the correct
frequency and duration. Test facilities are provided to
enable full operation tests to be carried out on both units
either individually or simultaneously.

LAND COMMUNICATIONS EQUIPMENT

Radiotelegrams are transmitted to the addressee as
quickly as possible by telephone, teleprinter, or Telex
networks. The necessary equipment is housed in the
office adjacent to the receiver room. ‘‘Service”
messages between one radio station and another are
normally sent by Telex equipment.

MISCELLANEOUS EQUIPMENT

Under this heading comes the standby diescl-
engined power plant which can be started from
accumulators by a push-button located at the mains
distribution board. When the standby supply is
available, neon indicators in each phase are alight, and
the changeover can be made from mains to standby by a
master switch. The interruption of service because of
mains failure is therefore very short. Stopping the
standby plant is a manual operation at the plant
location.

Also fitted near the distribution board are two
rectifier units; one provides 50V d.c. to operate the
relays, contactors and lamps already mentioned, while
the other is a standby. Input power to these units
comes from the mains (service, or standby plant).

THE SERVICES

Having learned something of the station and its
equipment, one is in a position to appreciate the
services provided. Summarised, they are—business
correspondence, social correspondence, weather fore-
casts, gale warnings, navigational hazard warnings,
medical services, and distress messages.

Unbroken coverage to provide these services in the
sea areas around Great Britain and Eire is maintained
by 12 stations in the former, two in the latter. The
British stations are located at Wick, Stonehaven, Culler-
coats, Humber, North Foreland, Niton, Land’s End,
Ilfracombe, Anglesey, Portpatrick, Oban and a large
establishment at Burnham-on-Sea which handles long-
distance traffic and also acts as a central source of
information on shipping movements and allied matters
for the others. In Eire, the two stations are at Malin
Head and Valentia.

Congestion in the frequency band allocated to the
coast radio system is partly overcome by using a number
of “working” channels shared between the stations.
The channels are numbered 1 to 9; adjacent stations are
allotted odd- and even-numbered channels. Ships
calling any coast station, other than Oban Radio, use
2,381kc/s during the hours 9 a.m. to 5 p.m. Monday to
Saturday inclusive, and 2,182kc/s at all other times.
Calls to these stations are always answered on 1,792kc¢/s.
Oban Radio maintains watch on 2,182k¢/s at all times
and replies on 2,182kc/s.

After contact has been established, the coast station
ascertains which channel the ship’s operator will use for
transmission and tells him on which channel the coast
station will transmit. Since all ships ‘carrying radio
equipment also carry serial Notices to Ship Wireless
Stations issued by the General Post Office, London, an
operator intending to work with a particular station can
find out beforehand its working channel,” thus the
changeover from “‘calling” to “working™ frequencies is
very rapidly made.

CORRESPONDENCE

Business correspondence, whether by telephone or
telegraph, occupies much of the station’s time, and not
wholly during shore office hours. It takes many forms,
from straightforward direction of shipping movements
to instructions from a managing director in the state-
room of an Atlantic liner, to his staff *‘somewhere in
London”—or anywhere else in the world where the
international telephone service operates.

Social correspondence also ranks high in importance.
By radio link, a birthday bouquet can arrive literally
“out of the blue”, a husband is kept informed of the
progress of one seriously ill, a wife arranges a holiday
with her husband in a port of call, and so on.

Anyone renting a telephone can call a friend on board
ship at any hour by asking his local exchange operator
for “Ships’ Telephone Service” giving, if he knows it,
the name of the coast station through which.the ship can
be contacted. Provided the ship is keeping radio
watch, his call will be connected within a few minutes.
All calls to ships are on a personal basis,

The Ship’s Letter Telegram service is also widely
appreciated. By its means, a non-urgent message can
be radioed to a coast station, whence it passes by
ordinary post to the addressee. Since the charge for
this service is very reasonable, the benefits to a ship’s"
crew are obvious,

V.H.F. RADIOTELEPHONY

The growth of telephony traffic in recent years has
brought about yet another step forward—the introduc-
tion of v.h.f. systems. Several of the stations now use
the system to communicate with shipping passing close
by, and it is also much used by Harbour Authorities for
port operations work. Its use for public correspond-
ence has been slow to develop but remaining coast
stations will be equipped as demand arises.

WEATHER

Information on deteriorating weather reaches the
coast stations at any time, and from several sources,
including tramp steamers, trawlers, and coasters on
regular routes. On receipt, this miscellany is sent by
Telex to the Meteorological Service at Bracknell,
England, where it is correlated with other weather
information and a resulting forecast then telegraphed
to selected stations concerned. Here, after a pre-
liminary call on 2,182kc/s (R/T) and 500kc/s (W/T), it is
transmitted on working frequencies to all ships at
regular, scheduled hours.

Fig. 6. Distress Frequency Receiver (R/T)




Gale warnings are prefixed *““Securite” on R/T and
“TTT” on W/T. They are transmitted on the working
frequency after a preliminary announcement on 2,182
and 500kc/s, immediately after the next ‘‘Silence
Period” and thereafter, repeated at scheduled intervals.
(**Silence Periods™ are 3-minute intervals during which
no transmissions should be made except distress
messages, and on W/T commence at 15 and 45 minutes
past each hour and on R/T, at 00 and 30 minutes past
each hour.)

HAZARDS

Navigational hazards such as extinguished light
buoys, partially sunken wrecks, icebergs, and similar
dangers to shipping are the subjects of broadcasts,
radiated, if requested, at the time of receipt of the
information by the coast station, and at a number of
regular intervals thereafter. The value of this service
needs no emphasis. Here also, the initial call is given
on 2,182kc/s, and the message on a “‘working™ channel.

MEDICO SERVICE

An outstanding service is the ability of a ship’s
surgeon, doctor, or in some cases the captain, to ask
medical advice or assistance to be passed to him through
a coast station. The service is free and offered to ships
of any nationality. It may be conducted by telephone
directly with a doctor in a hospital or in his home, or
may be relayed by the coast station to the nearest
liaison hospital to the coast station. If the ship is
nearby, a doctor may be flown there by helicopter
(after arrangements made by the coast station), but
when the ship is out of reach it may be that a minor
operation must be carried out (perhaps by the captain)
while he is guided by telephone instructions from a
surgeon on shore. Transport for someone sick or
injured is a very frequent demand made on the Medico
Service.

DISTRESS

Perhaps the greatest service maintained by the coastal
radio station is the unceasing watch for the sudden
distress call from a ship in extreme danger. It may be
fire, a lost propeller, a damaged rudder—or it may be a
30-foot gash in a hold because of an unmarked wreck;
no matter what, if the captain decides that immediate
assistance is necessary to save life and property, a
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Fig. 7. Radio Officer’s Remote Control Console at Anglesey Radio Station

coast station operator somewhere will hear in the small
loudspeaker at his right hand, 12 automatically-
keyed four-second dashes spaced by one-second breaks,
or the two-tone warble. Auto-alarm equipments on
board ships within range respond to the signals and
alarm bells call the Radio Officers to their posts. On
these ships and on shore, the operators, on hearing the
signal, wait for the vital information concerning the
ship, her position, and the cause of distress.

Once the operators have the information, the shore-
based W/T operator depresses the auto-alarm key at his
console, thus starting the mechanism which keys 12
accurately-spaced dashes for transmission on 500kc/s.
The R/T operator simultaneously transmits the auto-
alarm on 2,182kc/s as explained earlier, and both, after
a short pause, transmit the distress message on much
greater power than may now be available at the
distressed ship. At the same time, assistance from the
nearest Coastguard, Rescue Co-ordinating Centre and
RN establishment is summoned.

All commercial working on 500kc/s and 2,182kc/s
ceases for the duration of the distress while the work of
rescue goes on—perhaps for minutes only, perhaps very
much longer —with the Coastguard service co-
ordinating the work and the coastal radio service
co-ordinating communications between assisting ships
and the main authorities.

Whichever form the SOS takes, whether it be the
telegraphed SOS, or the telephoned Mayday, one has
only to remember such disasters as the ramming of the
Italian liner, Andrea Doria, or, more recently, the
burning Lakonia, and compare these with the tragedy of
the Titanic, lost with 1,200 lives after striking an iceberg
during her maiden vovage in 1912, to realise how far we
have advanced in safety at sea because of the existence
of the fifty-six-years-old Coastal Radio Service.
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HIS receiver had to be small enough to fit inside the

tray of a matchbox, together with its associated
amplifier and relay. Needless to say it has only a
single channel. The range is in excess of half a mile,
and has the ability to withstand almost all the hazards a
model could offer; ease of adjustment, long-term
reliability, and low cost, were among other design
requirements.

As a “front end” this unit will serve virtually all the
basic control systems now in widespread use, catering
for relay, relayless, reed, fiiter, and proportional
systems, whilst responding to unmodulated signals if
required. For this reason, its adaptability, the
receiver would make a good starting point for those who
have yet to investigate the extensive possibilities of
control by radio.

Where pencil size soldering irons are not available, or
the challenge of packing the most into the least space is
lacking, construction may follow slightly larger, more
conventional lines. Each stage of assembly may be
monitored with a pair of headphones, minimising the
need for reconstruction if a component is found to be
faulty.

1t was decided to furnish the receiver with its own
independent power supply and let the amplifiers take
their heavy demands from an alternative source. This
avoids possible interaction through coupling along the
supply line and does ensure freedom from variations of
sensitivity due to a fast dying battery. In certain
circumstances a common battery supply forms a
highly efficient negative feedback loop, not always easy
to identify, and can cause a serious loss of gain.

Many consider that the super-regenerative receiver is
inclined to be a little fussy in operation, needing

frequent retrimming for best results. The prototype of
this receiver was sprayed all over with paint, so that all
the components were thoroughly glued together; the
only possible adjustment then required is movement of
the tuning screw in L2.

Afterwards, the unit was totally immersed in water to
see what would happen. Nothing did! It still
continued to function reliably.

Hence if used in a model boat subjected to submer-
gence or bilge water, it should still function.

COMMON BASE TUNER ‘

The “inverted” configuration of TRI in the circuit
diagram Fig 1, is a convenient way of showing how
this npn transistor feeds TR2 (which is pnp) by means of
series load resistor R4.

TRI1 operates in the common base mode and is
tuned to the signal frequency by C4 and L2. The coil
is often the biggest single component in a receiver of
this sort so some effort was made to reduce its size.
L2 was wound on a #in former taken from a t.v. tuner.
The brass screw inside such formers, which acts the
opposite way to a dust core by increasing the frequency
of operation when. screwed right in, has a fine thread
allowing critical tuning to be carried out without undue
ceremony. Two complete turns of the screw covers
approximately 1 Mc/s.

The lower quench frequency, in this case 40kc/s, is
determined jointly by R3, C2, C3, and C1. Here good
quality capacitors are essential. Standard practice

demands that the base of TR1 be bypassed to a.c. by an
electrolytic capacitor of about 2uF, but with the
arrangement shown this was not found to be necessary,
contributing nothing to either stability or performance.

MODEL GONTROL REGEIVER
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Fig. I. Circuit diagram of the complete receiver

Subminiature electrolytics tend to have rather unsatis-
factory impedance characteristics at anything approach-
ing high frequencies, as well as undesirable resonances
due to self-inductance occurring at relatively low
frequencies. The overall effect is sufficiently unpredict-
able to discourage the use of such a component in this
particular application. Any tendency towards low
frequency instability can be adequately counteracted by
wiring a subminiature electrolytic of a high value, say,
100uF, across the battery connector leads.
tively, one can use a power supply with a lower internal
impedance than the normal dry battery, such as
rechargeable nickel cadmium button-cell batteries.
Capacitor C6, across the collector and emitter of
TRI1, represents the small value of preset capacitance,
obtained from a pair of 14in 32 s.w.g. enamelled wires
twisted together. This provides the required degree of

positive feedback for correct super-regenerative action,
without contributing materially to component density,
as would be the case with a standard ceramic or air-
spaced trimmer.

An r.f. choke L1 is a wave-wound type on a small
carbon resistor.

If the winding terminations are

Fig. 2a (left).

double scale

them to short

Alterna-.

Layout of com-
ponents on the board shown

Fig. 2b (right). Wiring under the
board including the capacitor Cé
made by twisting two insulated

wires together. Do not allow

Fig. 3 (below). The drilling
positions of holes . in diameter.
Scale of board—full size

secured to the pi winding with small spots of glue the
resistor can be carefully removed, leaving the winding
intact. Although the precise inductance value of the
original is not known, the choke had a self-resonance of
2Mc/s and was estimated to be slightly less than ImH.

TWO STAGE AMPLIFIER

The function of TR2 and TR3 is fairly straight-
forward in that they merely amplify the low level output
of TR1. No attempt was made to filter out the
quench frequency by various resistance capacitance
combinations in the early stages of amplification. In
fact, low pass filters were studiously avoided so that a
wider band of audio frequencies could be passed to
permit the use of “carrier only” control and extra
channels when tone filters are employed. To reduce
quiescent current drain, resistors were not used to bias
the base of TR3, such bias being provided by the
action of D1. The bias for TR2 is automatically
derived from the voltage drop across R4. The finalised
circuit offered enough gain to obviate the use of a
transformer.

The total consumption of the receiver on 9 volts is
slightly less than 3mA, depending on the setting of C6,
rising to a higher value only when the receiver is in
close proximity to a powerful transmitter.

ONLY | INCH SQUARE

Fig. 2 shows how the components are positioned on a
Paxolin panel 1lin square. The in coil former for L2
is close wound with 30 turns of 32 s.w.g. enamelled
wire, secured in place with a layer of tape or wax. It
can be wound on a former taken from a television
tuner “‘biscuit”, obtainable from television repair shops.
After winding, the former may be cut down to an
overall length of &in. The exposed portion of the
former is then inserted in a %in hole drilled in the
paxolin (Fig. 3) and glued firmly in place.

Component leads are usually long enough and
sufficiently rigid to provide, in themselves, a major part
of the under panel wiring. Thin insulating sleeving
can be pushed over the leads where they cross.
Portions of the circuit may also be linked by short
lengths of tinned copper wire. It is possible, with this
constructional method, to build this receiver in less than
three quarters of an hour, but such haste would not
normally be advised except in dire emergencies.

OUTPUT




COMPONENTS . . .

Resistors
RI  3:3kQ RS 4.7kQ
R2 12kQ R6 47kQ
R3 22kQ R7 1kQ
R4 2:2kQ
All 109 415 watt carbon
Capacitors

C6 See text

C7 10uF elect. 12V
C8 2uF elect. 1SV
C9 2uF elect. IS5V

CI 0-14F disc ceramic 25V

C2 0-003uF metallised paper 400V
C3 0-003..F metallised paper 400V
C4 |5pF + 1pF ceramic

CS 4pF mica or ceramic

Inductors
L1 R.F. choke (see text)
L2 32s.w.g. wire for coil (see text)

Transistors
TR1 BSY27
TR2 ACY28 or OC71 } (Mullard)
TR3 ACY28 or OC7I

Diode
DI OASI

Battery
BYIl 9 volt (PP5 or Deac)

STAGE CHECK

When the r.f. stage is wired, a pair of high resistance
headphones may be substituted for R4 to check for
oscillation and response to a transmitter. A hiss
should be heard when a 9 volt battery is connected to
the supply rails. The brass screw of L2 should be
about half-way in. If no hiss is apparent, increase the
capacitance of C6 by further twisting of the enamelled

(R
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HOLE “QUENCH FREQUENCY
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TONE

Fig. 4. Waveforms of the three states in a self-quenching
super-regenerative receiver

The
miniature
transmitter,
amplifier,
and
receiver

wires. The circuit will be functioning correctly when
full adjustment of L2 slug causes no marked variation
in the hiss; a strong signal should be picked up from a
nearby transmitter without an aerial on the receiver.
When the next stage is added the headphones can be
connected to the positive battery terminal and C8
positive. Similarly check the final stage by connecting
the headphones across the output.

Crash proofing and waterproofing the finished unit,
with several coats of paint from an aerosol spray, should
be left until the very last, after the following amplifier has
been tried out. The ends of C6 must not be snipped
short and folded flat against the underside of the panel
until final testing is completed. The value of C6 has
some bearing on the amount of background noise, and
hence the standing current of the amplifier, and requires
setting before the first coat of paint is applied.

IN OPERATION

The self-quenching super-regenerative receiver may
be regarded as having three states. In the absence of a
signal, random noise triggers the quench giving rise to
the characteristic hiss. With plain carrier received, the
noise is swamped by the signal and the quench shifts to a
slightly higher frequency, and what is termed “a hole”
appears in the background noise of the receiver or, put
another way——silence! If the carrier is modulated by a
tone this will override both hole and hiss. Representa-
tive waveforms, illustrating the three states, are shown
in Fig. 4.

Noise occupies a very wide bandwidth, part of it may -
be selectively amplified and used to bias off a current
amplifier feeding a telay. When plain carrier is
received the hiss disappears and the relay operates. The
sensitivity and range is somewhat inferior to tone
reception but this is compensated, to some extent, by the
higher radiated r.f. power of an unmodulated trans-
mitter,
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Christmas fegtivities, then by all means build this
device, but we guarantee its strident howls will have you
reaching for yogr soldering irons by twelfth night.

It features a’; beam projector and light operated
electronic relay which is designed to function when any
intruding, acquisitive hand, intent on a prize, breaks
the beam. An oscillatory alarm, tripped by the relay,
starts a rising cadenge which is sufficiently startling for
the hand to be withc%‘wn.

With the retraction of the hand, the sound produced
begins to fall in pitch giving the overall effect of a siren.
Apart from this simple, amusing application, the
principle and circuitry involved will provide an excellent
intruder alarm in many other applications.

LIGHT BEAM DETECTOR

The light detector is a cadmium sulphide cell which
provides a large resistance change inversely propor-
tional to changes in light intensity falling upon it. On
stand-by, that-is with the beam directed at the cell, its
resistance will be low in the order of 80-300 ohms.
With the hand breaking the béam and the light cut off,
the resistance increases to about 10 megohms.

The division of supply voltage between the base
resistor’R1 and the photocell X1 is related to the light
intensjty, causing the pnp transistor TR1 to be biased

i

off when the beam is shining on it, and switched hard on
when the beam is broken (see Fig. 1). In the latter
state, TR1 stage functions as an emitter follower with
the output to TR2 being taken from the emitter, thus
switching the d.c. amplifier TR2 on.

A 335 ohm relay makes up the load to this stage, it
being shunted by a point contact diode to suppress any
impulsive surges that could be applied to TR2 through
back e.m.f. from the relay coil.

With the relay energised and contacts RLA1 con-
sequently closed, the electrolytic capacitor C1 com-
mences to charge by way of the potentiometer VRI1.
This applies an increasing positive bias voltage to the
base of the npn transistor TR3.

TR3 and TR4 are connected in complementary
symmetry. When the base of the npr transistor goes
positive, due to the 180 degree phase reversal in a
common emitter configuration, the collector goes
negative which causes TR4 to conduct, TR4 collector
going positive. This step is communicated through
C2 to the base of TR3, producing a cumulative or
regenerative effect.

During the ensuing relaxation period, C2 charges by
way of the relatively low base to emitter resistance of
TR3, until the complementary pair are switched off.
Witlég(l;e discharge of C2, the switching cycle is recom-
menced.




BSR UA70

now with cueing device

BSR add yet another plus feature to the remarkable UA70
automatic/manual turntable unit by including an integral
mechanical cueing device — and without increasing the price.
This cueing device allows the pick-up arm to be raised or
lowered at any selected point on a record during manual play.
Raising the cueing lever lifts the pick-up arm which may then
be positioned above the record at the chosen point. The
stylus is lowered gently to the groove by returning the lever
to the rest position.

Now, more than ever, the UA70, with its wealth of outstanding
design features, fine engineering and high performance,
provides the selective listener with a turntable unit of quality
unsurpassed in this price range.

£12. 18. 3 retail, including P.T. without cartridge.

THE WORLD’S LARGEST MANUFACTURER OF RECORD CHANGERS AND TAPE DECKS
BSR LIMITED, MONARCH WORKS, OLD HiLL, STAFFORDSHIRE
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THE MOTORISTS’ REV COUNTER
FULLY TRANSISTORISED

Suits 4 or 6 cyl. engines. Would cost at least £8 to
buy. ' Kit contains moving coil movement and all

¥ parts including transistors, a circuit diagram and
full instructions. Maximum reading 8,000 r.p.m.
Send P.O. for 22/-, which includes 2/6 postage.

3 to 4 WATY
U o ER AMPLIFIER KIT
complete with ¥ §§:‘s§f;s§"§
PC.88 and PC.86 X 2%« 1%
Valves. Full vari-
able tuning. New
and unused. Size
41" x 517 x 17,
Complete with
circuit  diagram.
35/- plus 3/6
P. & P.

wound
mains
transtformer, output transformer,
volume and tone controls, re-
sistors, condensers, etc. 6V6,
ECC81 and metal rectifier.
Circuit 1/6 free with kit. 29/6
plus 5/6 P. & P. The above Amp-
lifier built and tested 10/6 extra.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

17 in. £11.10.0

3 star Guarantee
% Tube YValves JComponents
ILLUSTRATED FREE LIST
Channels for all areas

Demonstrations daily from Large
Selection

Personal collection or [nsured
Carr, 30/-

T.V. TURRET TUNERS 1/6
New Less Valves. Slim Models 5/-
Press Button Models 19/6. P. & P

2/6.
| VALVES £1 per 100. Assorted
TV and Radio. Surplus ex-rental
dismantled receivers. Post 4/6.
Send for list.
RECORDPLAYER CABINETS
49/6, Latest designed covered

MULTIPLEX

DECODER
for receiving STEREO FM

Built and tested. Input from FM tuner ranging P.
from ‘5to 1'5 volts RMS. Amplification unity, £4 4 o 3/-

" MUSETTE ” 35permer
PORTABLE RADIO

Y 2}” Speaker.
* 6 Tl‘a.nsxstors Superhet Qutput

200 m

* Plastic Cabinet in red, size 4}”
X 37 x 13" and gold speaker
louvre.

Y Horizontal Tuning Scale.

% Ferrite Rod Internal Aerial.
IF 460 Kc/s.
All components Ferrite Rod
and Tuning Assembly mount
on printed board.

39 8 Inc. carrying
serap.  Circuit
Diagram 2/6—
P. & P. 3/8 free with parts

Y Printed Circuit Board.
¥ Tunable over medium and
long waveband.

*

*

Y Operated from PP3 Battery.

% Fully comprehensive instruc-
tions and point-to-point wiring Y Car aerial and earpiece
diagram. socket.

c:bmets Takes any modern Auto-

chan,
TRANSlSTOR CASES 19/6.
91" X 64" X 31" P.&P.2/6.

RADIOGRAM CABINETS £9.10.0

Superbly made and styled in
Veneersd English Walnut

LIFT UP LID TO CHANGER
AND RECORD STORAGE
COMPARTMENT

Postion 87 X 5” Twin
Speakers

Diameter : 40 x 161 x 154
Legs 1 gn. Carr. 30/-
Other Models—Send for List

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone: iLFord 600-1-2-3. Stamp for Free List.

TRANSISTORISED SIGNAL GENERATOR

Size 51" x 3}” x 1}”. For IF and RF alignment and AF output,
700 c/s frequency coverage 460 Kc/s to 2 Mc/s in switched frequen-
cies. ldeal for alignment to our Elegant Seven and Musette.
Built and tested. 39/6. P. & P. 3/6.

ELEGANT SEVEN Mk. 1l

Combined Portable and Car Radio
The Radio with the ' Star ™ Fealures

Y 7-transistor superhet. Output
350

mW.

Y% Wooden cabinet, fitted
handle with sllnr-colourad
fittings, size 12} in. < 84 in. =< 3¢ in.

v Horizontal tuning scllo, size |u in.
x 24 in. in silver with black lettering.

% All stations clearly marked.

Y Ferrite-rod internal aerial.

Y Operated from PP9 hattery.

¥¢ LF. neutralisation on each stage
460 ke/s,

% D.C. coupled output stage with

soparate A.C. negative feed back.

* A | components,ferrite rod and tuning
assembly mount on printed board.
* Full¥ comprehensive instructions and

point-to-point wiring diagram,

v Printed circuit board, back-printed
with all component values.

v Fully tunable over medium and long waveband.

Ye Car aerial socket. v Full after-sales service.

4 in, SPEAKER. Parts list and circuit diagram 2/6, FREE with parts.
Shop Hours 9 am. —§ p.m. Early Closing Wednesday
All enquiries ped addressed I
RADIO & T.V. COMPONENTS (ACTON) LTD.
21D, HIGH STREET, ACTON, LONDON, W3

£4.4.0

Plus 7 /6 Post & Packing

POWER SUPPLY KIT
to purchasers of Elegant
Seven parts, incorporat-
ing mains transformer,
etc. A:C. mains 200-
250v. Qutput 9v. 50mA,

7/6d. extra.
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D.LY. with
GOODMANS
HIGH

FIDELITY
MANUAL

A new, larger and more coiourful edition—revised and completely
up-to-date. It contains articles of particular interest to the D.LY.
enthusiast —including special beginners page, advice on stereo,
stage-built systems and full cabinet drawings. Whether building or
improving your own audio set-up or choosing a complete speaker
system, you'll find it useful and interesting as well as informative.
Ask your Goodmans dealer or send coupon for your FREE copy.

r--------—-------

Please send me a free capy of the Goodmans Hiqh.
| Fidelity Manual

l Name :

1 Address
l P.E.l 1l

L------————- L
ODMANS INDUSTRIES

Axiom Works, Wambley,Middiesex
Telephone: WEMbley 1200
A Division of Radio Rentaset Products Ltd.



THE SQUEAL

A characteristic of this oscillator is its initial rising
tone effected by the time constant Cl1, VR1. The
setting of the latter control can provide a swift hand
time handicap to beat the beam if little hands tire of the
seemingly insuperable task the game presents.

With the hand withdrawn, and relay contacts RLA1
open with the circuit quiescent, C1 discharges, pro-
ducing a falling wail. The pitch of the note can be
changed by varying the capacitance of C2. An
increase in capacitance lowers the pitch of the tone and
a decrease raises it.

The decay time of the siren tone can be lengthened by
increasing the value of R5. It will be found that this is
the most effective part of the siren circuit as the removal
of the competitor’s hand does not usually allow Cl to
charge completely if VR1 is set to the maximum
resistance, Here, of course, the desired effects will be
achieved by experimenting with circuit values as out-
lined above.

The choice of transistors in this stage is flexible as
almost any type of mpn switching transistor could be
substituted for TR3 without much change of per-
formance, However, in view of the low cost of the
BSY 95A and its easy availability, this will hardly be
necessary.

MAKING UP

The layout of components on the Veroboard panel is
not critical but a preference was made for a layout
similar to that of the circuit diagram (see Fig. 2 on the
blueprint). Notice the transistor connections vary; in
the case of TR3 the locating lug on the case is between
the collector and base wires; on TR4 the case acts as the
collector connection, while base and emitter pins are
offset from the centre. In Fig. 2a the pins are
represented by the open circles while the connection
positions on the board are filled in circles.

Next make up the projector (LP2) and light detector
(X1) assemblies (Figs. 4 and 5). The first is perfectly
straightforward, but a choice can be made in the type of
torch beam head used.

More efficient lenses would reduce the light scatter
and allow a much lower wattage bulb to be used. A
less detectable infra-red beam could be achieved by
inserting a piece of red transparent acetate sheet before
or after the lens as desired. Another variation would
be to use pieces of mirror so that the hand aperture
could be laced with light,

The light detector case is a cigar tube shortened to
about 2in long (Fig. 4). This may be obtained from
many large retail tobacconists free of charge. The
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Fig. 1.

In the case of the output transistor TR4 most audio
power types could be experimentally substituted.

Variation in volume is dependant on the dimensions
of the loudspeaker used. A 3in unit was found to give
a sufficiently strident note, but it is possible to place in
series in the collector line of TR4, two 3 ohm loud-
speakers or, alternatively, one 5in, 3 ohm unit. A larger
size would prove a little disconcerting in the average
living room. :

On stand-by, the current consumption from BY3 is
about 10 milliamps rising to about 150 milliamps with
the beam broken. Since the heavier drains are
sporadic, a PP7 proved satisfactory in the protoype
although two 45 volt flat pack batteries are to be
preferred if they can be reasonably accommodated in
the space provided.

Circuit diagram of the squealer

internal diameter must be large enough to encapsulate
the cadmium sulphide cell, this being contained in a
rubber grommet to provide a push fit in the tube. Itis
as well to keep the cell sufficiently recessed to obviate
any interaction from any other light source.

+ As a further deterrent to stray light being reflected
along the inside of the tube, the internal surface was -
covered with a matt black paint.

It should be noted that the Terry clip retainer of this
detector assembly is held slightly away from the case by
a piece of wood. This enables a more precise alignment
with the light beam to be achieved, compensating for the
difference between the clip sizes for projector and
receiver. Whatever mounting arrangements are used
the light beam should be directed straight on to the
photo-sensitive surface of the cell.
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When the box is completed according to Fig. 6 on the
blueprint, the wired sub-assemblies should be positioned
and all fixings completed. Before the dividing panels
are inserted, the projector and receiver beam alignment

should be carried out. This is done by placing a piece
of paper over the cigar tube aperture, switching on the
lamp, and then positioning the beam so that it reflects
centrally on the paper. This paper can then be
removed and the panels inserted. The lid is finally
fixed with glue or pins.

The game of ““Beat the Beam’ can now be prepared.
A prize suitable for the age of the contestants is placed
in the box in full view of the hand aperture. The lamp
switch SI should then be switched on so that LP}
provides illumination for the prize and also a degree of
masking for the beam making it less apparent to the
contestant. This light should not be allowed to
interfere with the function of the cell.

Switch on the “‘squealer” switch S2; quickly test that
the unit functions properly by passing the hand through
the light beam. The handicap control VRl can be
adjusted as outlined earlier in this article. *

possible

UNIEIVIIE

N THIS feature we hope, from time to time, to be able to

publish suggestions submitted by some of our readers on the
improvement of projects previously described in
PRACTICAL ELECTRONICS; short contributions on other subjects
may be included. The aim is not to find fault or undermine the
abilities or knowledge of our contributors.
original article is par exellence but it could be improved or adapted
. to suit individual requirements. The views expressed by readers
/ are not necessarily those of the Editor.

D)4

It may well be that the

IMPROVED TRIGGER CIRCUIT

HE trigger circuit for Solid State Ignition can be
Tsimpliﬁed as shown here in Fig. 1. The operation
of the circuit is as follows:

1. Points open. Cl charges rapidly through R3,
R2, D1 and Rl. Voltage pulse developed across Rl
turns the thyristor on.

2. Points closed. Cl discharges slowly through R1
and R2, ready for the next cycle.

Thus the very brief duration firing pulse ensures that
h.t. ringing cannot occur, whilst the relatively long dis-
charge time constant of Cl will overcome contact
bounce effects.

The circuit is simple, cheap and has the added bonus
of a 100mA standing current through the closed points.
This represents about the optimum value for preventing
their oxidation and subsequent malfunction; a problem
encountered by previous workers in this field. Insula-
tion of the normally “‘grounded” side of the points is
very easy but is not necessary on negative ‘‘earth”
systems.

When the circuit was built and tested, the output
pulse exceeded 4V at 200c/s; its duration was 100us.
Fig. 2 shows the output waveform as seen on a ’scope
connected across R1.

G. Beardmore,
Cheltenham,
Gloucestershire.
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EFFICIENCY DIODE TO BOOST IGNITION

BREAKER
POINTS

Fig. 1

HAVE made a simple modification to the Solid State
I Ignition circuit which works well. In my circuit
(Fig. 1), the unijjunction transistor in the trigger circuit
serves to reject the negative going pulse produced by the
transformer (TV driver) and regulating the positive
going pulses from the thyristor.

A diode connected across the thyristor, as shown in

SIMPLE TRANSISTOR IGNITION

Rt )

FROM TRe IGNITION
coiL

SCRft

TO DISTRIBUTOR
H.T. INPUT

Fig. 2

Fig. 2, can act as an efficiency diode to boost the voltage
across C4, thus enabling a lower supply voltage to be
used or to increase the energy stored in C4. Of course,
if the second benefit is used an alternative thyristor of
higher rating is needed. P. J. Windo,
Bridgwater,

Somerset.

HAVE used the circuit enclosed with considerable

I success and it may be further cheapened (cost about

£8 6s) by eliminating the ballast resistor R3 and using a

Lucas B12 coil. Ideally the ballast resistor should be

bypassed by a shorting relay during starting but I have
not found this necessary myself.

J. T. Stockdale, A.M.I.Mech.E.,

Preston,

Lancashire.

High voltage transistors, such as the one quoted, are
essential to off-set the back e.m.f. from the coil. Some
manufacturers can supply ignition coils specially designed
for this kind of application (e.g. Lucas and Wipac).
Lucas state that such voltages can be as high as 400V;
this should be taken into account while advice is sought
on the type of coil and transistor used.

THYRISTOR CONTROL

AVING built up the Thyristor Control Unit described

H in the May issue, I decided to experiment by taking

out components; the original control circuit contained

4 transistors, 13 resistors, 5 capacitors, 2 diodes and

a Zener diode. You can imagine how surprised I was

when I got to the stage of having only 2 diodes, 2

resistors and one capacitor left and finding that the

circuit was still working well. My final arrangement
was as shown in attached sketch. Quite ingenious?

Barry F. Pamplin,

Sutton,

Surrey.
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An automatic exposure control unit for the photographic darkroom. Suitable for both black/white

and colour enlargements and prints, as well as for a wide variety of other imaging processes

commonly encountered.

FACILITIES

PROVIDED

% STABILISED D.C. SUPPLY FOR ENLARGER LAMP

% AUTOMATIC EXPOSURE TIME-CONTROL

% MANUAL TIME PRE-SELECTION
% GENERAL LIGHTING CONTROL FOR DARKROOM

LARGE number of initial failures in colour process-
A ing are due to exposure errors. We cannot go into
purely photographic subjects in too great detail, but the
following discussion is essential to justify the consider-
able trouble taken in the Lumostat design to provide a
highly stabilised d.c. supply for the enlarger lamp.

The colour balance of the light used for exposing any
colour photographic material must be suited to the
relative sensitivities of the emulsion layers responding
to the respective primary colours red, green, blue. If,
for example, a particular lamp used for the exposure
over-accentuates the red components of the visible
spectrum, emitting too little green and blue light (as
happens when an ordinary tungsten lamp is run at a
voltage much below nominal), then the red-sensitive
emulsion layer will be over-exposed.

788

Now each emulsion layer in a colour material
develops the complementary pigment colour with
respect to the light it is sensitive to, in order to effect the
negative-positive conversion in the usual manner for
colour as well as for luminance. The red-sensitive
emulsion layer thus develops a blue-green (cyan)
pigment. The result of exposing the colour material
with a “too-red” lamp is thus to produce a picture with a
cyan ‘“‘cast”’, which in severe cases may be so strong that
the picture is just cyan-toned throughout, without any
other colours evident at all. In milder cases, the
picture will show a cold blue-green character with very
weak reds and other colours falsified too.

Conversely, if the lamp is driven with excess voltage
it will be richer than normal in blue and green, so that
the red emulsion layer is underexposed relative to the



others. The picture as a whole thus develops too much
yellow and magenta pigment, and thus obtains a red
cast.

True, colour casts are produced by a variety of other
factors, such as inherent differences in the speed of the
three emulsion layers due to manufacturing tolerances,
or the inherent “nominal” differences in spectral content
between daylight and incandescent light sources.
However, all these factors are constant and stable under
a given set of conditions and may be compensated by
placing a suitable colour balancing filter (coloured
gelatine in glass frame) into the optical system of the
enlarger, between the lamp and the condenser.

Changes of mains voltage of 20 or even 30 volts are
by no means uncommon and would change the colour
balance of a lamp by amounts comparable to the density
of correction filters for the other effects. As a result,
the pictures will show random and unreproducible
colour discrepancies in the course of a working session,
even if all other factors are kept very constant.

If the hot water tank immersion heater just happens
to go on or off during an exposure, or the wife switches
the washing machine or some other high-consumption
domestic appliance, that sheet of colour enlarging paper
may be ruined, to the accompaniment of muttering
curses from behind the darkroom door!

There is another more subtle detrimental consequence
of running an enlarger lamp intended (at times) for
colour work on an unstabilised a.c. mains supply. The
peak voltage is some 1-4 times the r.m.s. value, and the
thermal lag of a mains voltage filament is not very much
longer than a mains cycle. The lamp filament is thus
being momentarily overheated once per half cycle, and
the injurious consequences are accentuated if the mains
voltage happens to be on the high side. The latter is
frequently the case in the late evening or at night, when
many amateur photographic darkroom sessions take
place. As a result, the lamp will gradually “*age™ as the
weeks and months go by, so that the picture produced
with the same settings as used many weeks ago will not
be identical to that former picture.

This is a great disadvantage, since the determination
of correct colour balance filters for a given picture
according to the lighting conditions of the original shot,
etc., may involve some skill and patience and it would
therefore be of great benefit if one could keep a log book
of the final settings and then know that if further prints
are required at any later date, they can be produced at
once with these same settings.

STABILISED LAMP SUPPLY

Experiments have shown that lamp ageing is
negligible if the lamp is operated off a d.c. supply, so
that there are no mains-frequency temperature pulsa-
tions of the filament, and if this d.c. supply is stabilised
to some 5 to 10 volts below the nominal rating of the
lamp. The slight red-emphasis due to this under-
voltage can be compensated in the colour balance
filters.

The stabilised d.c. supply must satisfy several
requirements. It must be insensitive to even very large
mains voltage fiuctuations. Furthermore, it must not
react adversely to the tremendous switch-on surges of
filament lamps. The latter have only about a tenth of
the running resistance when cold, so that the peak
switch-on surge of a 75 watt enlarger lamp is some 750
watts. The stabilised d.c. supply must be able to
deliver such surges repeatedly without damage to its
own components and without *“creeping” light-up of
the lamp due to failure to maintain full output voltage

under the demanded surge conditions, otherwise the
mean colour balance of the lamp will deviate on the
shorter exposures and very short exposures will not be
possible at all.

These requirements call for a stabilised power supply
circuit using silicon rectifiers and television line output
valves as regulators, since both these types of com-
ponents have excellent surge ratings.

The Lumostat incorporates a stabilised d.c. supply
for the enlarger lamp which is designed along these
lines and fully meets all the requirements explained
above. This supply at the same time feeds the exposure
timing sections, so that these too are exceptionally
stable and unaffected by mains voltage changes. The
performance of the exposure timing circuits is thus
greatly enhanced compared to other electronic exposure
timers serving only this function and thus not warrant-
ing the expense of including a stabilised h.t. supply.
Needless to say, the enlarger lamp must also be operated
off the stabilised d.c. output when making black-and-
white enlargements in between colour sessions, even if
the latter are infrequent and most work is in black-and-
white. Only thus can lamp ageing be prevented to a
sufficient extent for accurate reproducibility of colour
settings—and the lamp life is then longer anyway.
When the lamp ultimately burns out, redetermine the
colour filter correction for any previously recorded
picture. The new difference will then logically apply as
correction to all recorded filter values.

A recommended procedure is to record the “lamp
factor” valid for the particular lamp in service separately
in the colour log book. For the first lamp put in
service with the Lumostat, take this lamp factor as
“zero”. The difference (if any) for any subsequent
lamp can then be determined and recorded. When
making any reprints according to logged settings, add
the lamp factor to the recorded filter factor for the
particular colour negative, and place filters of the
resulting total density into the enlarger, also correcting
where necessary for other “loading factors’ when a new
packet of colour enlarging paper is started. Such
paper loading factors are printed on the outside of each
package of colour enlarging paper.

EXPOSURE TIME CONTROL

A means of determining the correct exposure
electronically is of great value even for black-and-white
work. A batch of pictures may then be exposed and
processed together, and one can rely on them all being
exposed correctly, i.e. none having to be repeated, and
all will require the same time in the developer bath so
that with some experience one can leave them there with
a motor and cam system rocking the bath gently whilst
one is exposing the next batch.

For colour work, accurate exposure metering is morc
of a necessity than a mere welcome aid, for there is some
interaction between exposure and colour balance
filtering. At the best, it is not possible to judge a colour
correction filter required for a picture of faulty colour if
its density is also widely off the mark due to incorrect
overall exposure.

The ideal arrangement is a fully automatic exposure
meter which switches the enlarger lamp off after the
correct time, according to the integrated light “‘szen™ by
a photocell. This avoids the need to transfer a scale
reading to a clock setting under feeble lighting con-
ditions and it allows one to forget all about the
luminance factors of colour balance filters. This
opens the way to really reliable colour processing under
amateur conditions, The Lumostat incorporates a
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fully automatic exposure circuit of this kind. A
switch is set to the speed factor of the particular paper
used and a potentiometer is set to the area of the
enlargement (picture size) to be made. These settings
are both fixed for a run of similar pictures from a long
filmstrip, so that for each individual exposure it is
merely necessary to press a button to start the exposure
which is then terminated automatically after the correct
time.

MANUALLY SELECTED TIMES

For some types of work, on the other hand, it is
undesirable to operate with automatically computed
exposure times in the manner described above, but
rather to expose for a predetermined time which is
manually preselected on a dial. This method of
“‘exposure to time”’, which is the formerly conventional
method of operating an enlarger, is appropriate when
microfilming written documents for subsequent (usually
reduced size) archive copy production through the
enlarger, or when operating the enlarger for *‘film-to-
film copying”.

A special feature of the Lumostat is that a toggle
switch is provided with the two settings ‘“‘AuTo” and
“1TIME”. In the former setting, the exposure is auto-
matic in the described manner, with the controls setting
picture size and paper speed factor. In the time
setting, the same two controls revert to coarse and fine
time preselectors, and when the start button is pressed
the lamp comes on for the selected time instead of for a
period computed according to the input signal from the
photocell.

GENERAL LIGHTING CONTROL

It is convenient to accommodate the on/off switches
for the various safe-lights on the exposure control unit,
and the Lumostat is provided with this facility as well.
Some commercial exposure control units are fitted with
a contact switching the safelight off for the duration of
an automatic exposure, and on again at the conclusion
thereof. This is intended to avoid excitation of the
computer photocell from the safelight, which would
lead to under exposure. However, it is very irritating
to have the safelight going off and on in antiphase to the
exposures and this hampers other work.

A better method is to choose a photocell with the
same spectral response as the enlarging paper, so that it
is insensitive to the safelight, and to mount the safe-
lights such that the enlarger baseboard is in a shadow
area. This approach has been adopted by the author
in the Lumostat installation. In cases of extremely
dense negatives needing upper-limit exposure times, the
safelight can be switched off manually if necessary,
since its control switch is on the Lumostat panel.

Four safelights are fitted in the author’s installation.
All four control switches for these lights are mounted
on the panel of the Lumostat. They are all well away
from the exposure controls, so that they will not be
actuated in error in the dark. The one for the subdued
white light is separated from the other group of three.
This gives a clear grouping enabling the correct switch
to be found by touch even in the dark.

STABILISED POWER SUPPLY

The stabilised power supply section employs valves
V1 to V5. VI to V3 operate in parallel as series
regulator tubes. A portion of the actual output
voltage derived on the bleeder R9, R10, R1t, VRI1 is
compared with the running voltage of a neon reference
tube V6. The discrepancy appears between grid and
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cathode of V4 which functions as a d.c. amplifier for
this detected “error” in the output voltage, giving a
greatly amplified error signal at its anode. This
amplified control voltage is applied via respective grid
stopper resistors (to suppress parasitic oscillation) to the
grids of V1 to V3, in such a sense as to correct the
original error,

Suppose that the output voltage tries to increase;
this will make V4 grid go more positive relative to the
reference voltage from V6 at the cathode, so that V4 will
draw more anode current and the anode voltage will
fall, so that the grids of V1 to V3 are driven in the
direction of cut-off. The output voltage will con-
sequently drop, counteracting the original attempted
rise.

The converse action takes place to cancel an
attempted drop in output voltage. It is clear that it
does not matter for what reason the output voltage
attempted to change, whether due to mains input
voltage fluctuations or due to output load changes.

SPECIAL PROBLEMS

Whilst the circuit principle is more or less con-
ventional, the details involve some unusual features to
meet special problems imposed by the particular
application. These are largely twofold, in that on:the
one hand the output current rating is unusually high as
far as stabilised h.t. supplies for general electronics are
concerned, and on the other hand a very high surge
stability is called for in order to run-up a lamp filament
in the shortest possible time without creep, overswing
or injury to the circuit. Photographic enlargers
commonly employ 75W to 150W lamps, requiring a
normal running current of some 350mA or 790mA
respectively at 200/240V mains voltages. The cold
filaments have a resistance of about 10 per cent of the
hot value, so that the switch-on surge currents are some
3-5A or 7A respectively.

These figures show that it is not feasible to design a
straightforward circuit with standard components for a
150W lamp, but that an arrangement for a 75W lamp is
possible without resorting to obscure components.
The design rating is thus 350mA continuous/3-5A
surge with frequent repetition, at an output voltage of
185/245V adjustable to suit lamps for any local mains
voltage. The optimum setting is with 220V output for a
230V nominal rating lamp.

A 75W lamp is adequate for most amateur enlargers
in any case, at least for 35mm film work and for the
various rollfilm sizes at moderate enlargement.

A further problem is connected with the demand that
the output voltage must definitely and reliably remain
steady to within a fraction of a volt even in the face of
severe mains input voltage changes. This calls for a
high gain in the error amplifier stage V4, so that such
small residual output errors will develop the necessary
control voltage for the regulator tubes V1 to V3,
Without getting involved in the additional problems
of a two-stage error amplifier, V4 thus had to be a
pentode operating under true pentode conditions and
selected for high slope.

PENTODE ERROR AMPLIFIER

Pentode operating conditions demand a strictly
constant screen voltage relative to the cathode, which is
under d.c. conditions achievable only by feeding the
screen of V4 from a second neon tube V5. However,
the introduction of V5 brings a second useful advantage
to the circuit, for it can be arranged to pre-stabilise the
input supply to the anode resistor of the reference neon



V6 for the actual error-comparison circuit. Under
these conditions V6 develops a particularly stable
running voltage with high long-term constancy. The
value of R15 is chosen such that V6 draws the specified
current of 5-5mA quoted by the makers for optimum
performance. The type 85A2 neon tube used for V6 is
specially recommended for stable reference voltage
applications, whereas type 150C2 used for VS5 is
intended primarily for power purposes where slight
residual drifts are of no avail. An EFI184 was finally
selected for V4 on account of its very high slope.

HEATER CIRCUIT

The aforementioned surge rating of the power
supply called for valves with pulse cathodes for the
series regulators V1 to V3. Numerous industrial
valves are available for this purpose with almost any
heater ratings one might think of, yet among commonly
available receiver valves one is virtually confined to
television line output valves. These have awkward
heater voltages for direct operation off a transformer
instead of in a.c./d.c. heater chains of a television
receiver. It was finally decided to adopt valves of the
common and very cheaply available type PL36, requiring
a 25 volt heater supply.

The EF184 requires a normal 6-3V heater supply, as
does the ECC82 in the exposure computer section. A

COMPONENTS . . .

Resistors
100Q IW RI5 10kQ 2w 59,
100Q IW RI6 220 IW
100Q IW RI7 220 1W
10kQ tW RI8 47kQ IW
10k tW RI9 3% QW
10k Q tW R20 100kQ W
150k IW R21 I1MQ W
12k 1OW ww 5%, R22 27kQ 2W
39k Q2 10OW ww 59, R23 1OMQ IW
TkQ 5W ww 59, R24 2MQ W
RIT 2:7kQ IOW ww 57, R25 22MQ IW
RIZ 100kQ W R26 IMQ W
RI3 27kQ 4W R27 ISMQ IW
RI4  100kQ W
All carbon, + 109, unless otherwise stated
Potentiometers
VRI 100kQ finear, carbon, preset
VR2 5kQ linear, carbon 2W
Capacitors
100 + 100uF elect. 450V Cl2 47nF C22
100 + 100uF elect. 450V CI13 68nF C23

8uF elect. 350V - Ci4 OIuF  C24
0-1u.F paper 250V CIS 0-I5uF C25
2uF paper 250V Clé6 0-27uF C26
500uF elect. 35V Cl7 033uF C27
100.F elect. 35V CI8 0-47.F C28
100.F elect. 35V Cl9 0-68.F C29
0-1uF paper 500V C20 IuF Cc30

Cl0 |I5nF Cll 33nF C2l InF ek ]|

NOTE: C10 to C31I inclusive are used in the timing
bank. Values quoted above are nominal. See
text for “trimming’ procedure.

Valves
VI PL36 V4 EFI84
V2 PL36 V5 150C2 neon
V3 PL36 V6 85A2 neon

Rectifiers
D1-4 Silicon mains rectifiers $A, 5A surge. Type
QY5066 or similar (4 off)
D5-8 Silicon l.t. rectifier A, 100V p.iv. Type
0OY5061 or similar (4 off)

V7 ECC82
V8 90AV Photocell

D9 Zener power diode 100V 5mA. Type ZL100 or similar

24V d.c. supply is required for the relays, and the h.t.
windings of the transformer(s) must deliver 350/400mA.

A little consideration showed that some juggling
with the interconnections provided all the required
supplies from a pair of identical mains transformers
each having a 250V 200mA single h.t. winding and a
pair of ordinary 6-:3V windings of any current rating as
long as it is at least 2A per winding.

All four 6:3V windings connected in series give a
nominally 25:2V supply which is just right for the three
PL36 valves. Any one 6-3V winding alone will supply
the heaters of V4 and V7 correctly, whilst the remaining
three 6-3 windings in series, when rectified, will peak up
to the required 24V d.c. relay supply across the reservoir
capacitor C6. The only remaining point which had to
be settled was how and where to earth this heater
circuit, i.e. how to provide a d.c. path to chassis
without conflicting maximum heater/cathode voltage
ratings of the valves. It is not permissible to operate
valves with an entirely floating heater circuit having no
definite d.c. path to chassis (to cathode, to be more
exact). Makers generally stipulate maximum heater
to cathode d.c. resistances of external circuitry in the
region of 20 to 100 kilohms.

Suppose one side or the centre of the four series-
connected 6:3V windings were connected directly to
chassis. This would bring the cathodes of V4 and V7

Switches

S| Double pole on/off, toggle

$2-5 Single pole on/off, toggle (4 off)

S6 Double pole changeover, toggle

S7 G.P.O. type keyswitch. Latch up; 2 change-
overs. Non-latch down; | changeover (or | make)

S8 Double pole changeover, toggle

S9 Two pole |l-way ceramic wafer (Radiospares
“Makaswitch”)

Relays
RLA Mains contact breaker. 24V d.c. coil.
250V a.c./d.c. 5A double contact (see text)
RLB 24V S0mA d.c. coil. Two changeover
contacts. Siemens Tris 152a TBV 63016/63d
RLC 15k 100V d.c. coil. One make contact.
Siemens Trls 154¢c TBV 65403/93d

Plugs
PLI Three pole mains connector, panel mounting
PL2 Six pole mains connector, panel mounting
Bulgin SA60I. Plug free socket SA1934
PL3, 4 Coaxial plug, panel mounting (2 off)

Sockets
SKI Three pole mains connector, panel mounting
SK2 Two pole mains connector, panel mounting
SK3, 4 Coaxial sockets, free (2 off)

Fuses
FSI  Mains fuse 2-5A
FS2 H.T. fuse |A

Transformers
T1,2 Mains transformer. Tapped  primary.
Secondaries: 0-250V 200mA; 6:3V 2A; 6-3V 2A.
All current ratings are minimum permissible
(2 off)

Miscellaneous
Three ceramic octal valve holders and three top
caps. Two ceramic B9A valve holders. Three
ceramic B7G valve holders. Two pointer knobs.
Two panel mounting fuse holders. Material for
chassis.
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to small and tolerable positive voltages with respect to
their heaters, but throw the full 220V output voltage
between the heaters and cathodes of the PL36 valves, in
addition to which would come the periodic a.c. peaks of
the heater voltage itself, This would over-run the
ratings for a PL36, which are 200V absolute maximum
sum of a.c. peak and d.c. components between heater
and cathode. Direct earthing of any point on the
heater windings is thus not satisfactory.

The satisfactory arrangement finally adopted was to
connect the centre point of the four heater windings to
the cathode of V4 which is held at about +85V with
respect to chassis by virtue of the neon tube V6. This
leaves no d.c. component between heater and cathode
for V4, makes V7 cathodes slightly negative to the
heater and places 135 volts d.c. between the heaters and
cathodes of the PL36 with an additional a.c. peak of
about 20V, The peak sum voltage between the PL36
heaters and cathodes is thus 155 volts, which is well
within the ratings. The 24V d.c. relay supply is there-
with up above chassis potential by the cathode voltage
of V4 plus a small a.c. component, but this is not in any
way objectionable since there is no imperative need to
establish any chassis connection on an alternative route
in the relay energising circuitry and the displacement
voltages with respect to chassis are tolerated by all
switches and relay windings. The intermeshed circuit
is therewith entirely satisfactory for the present purpose
and obviates any call for separate windings for each
function.

R14 was added to complete a d.c. path to chassis for
the heater circuit upon switch-on before V6 has struck
and to complete the discharge path for C3 and Cla
upon switch-off.

H.T. WINDINGS AND RECTIFIERS

Silicon rectifiers are essential in this circuit to provide
the necessary surge performance. Selenium rectifiers,
other metal rectifiers, or valve rectifiers are not suitable
as substitutes. If transformers are obtainable with
only 250-0-250 volt h.t. windings in place of a single
winding for a bridge rectifier circuit, then use a con-
ventional full-wave rectifier circuit. Connect the three
points of the h.t. windings on the two transformers
respectively in parallel and then use two silicon diodes
in standard full-wave rectifier circuit, i.e. with the
common centre tap of the transformer windings to
chassis, the anode of one diode to each outer point and
the two cathodes connected together to Cla.

Whilst standard silicon mains rectifiers of 0-5A
continuous/SA surge rating are suitable in the bridge
D1 to D4 with a single-ended h.t. winding combination
as published, the two silicon diodes for a full-wave
circuit with 250-0-250V windings must be up-rated to
give adequate voltage stability and surge performance.

1A continuous/10A surge types with 1,000V p.i.v.
rating are required in the full-wave circuit. The
additional expense of these, coupled with the higher
price of transformers with fuil-wave windings, make it
desirable to obtain simple transformers for the
published circuit wherever possible. Electrically, how-
ever, the two circuits are fully equivalent.

It is not permissible to use transformers with 300V or
350V windings in this circuit, although the 250V
tappings of universal types (either full-wave or single-
ended) may certainly be used. The PL36 valves will be
seriously overrun as regards anode dissipation if the a.c.
input voltage from the transformer h.t. windings
exceeds 250V. The maximum ratings are already
exploited to the utmost at 250V input. Consider the
voltage readings as measured on the prototype at the
salient points. With the 75W enlarger lamp running,
the current drain is (to use conveniently rounded
figures) 360mA, i.e. 120mA per PL36. The anode
voltage at the PL36 valves under these conditions was
measured to be 325V and the cathodes rest at the 220V
stabilised output level; the effective h.t. voltage for the
PL36 valves is thus 115V. At 120mA this represents
13-8 watts combined anode and screen dissipation in
each PL36.

SMOOTHING ARRANGEMENTS

The use of a smoothing choke or a smoothing
resistor in this power supply is not possible in the
conventional manner, since no standard components
are available for the high current rating and the surge
performance would be impaired thereby anyway.
Neither is it permissible to use a very large reservoir
capacitor for Cla, since the surge ratings of the silicon
rectifiers would thereby be overrun, leading to early
destruction of these components. 100uF is the
maximum safe value for Cla and this leaves a high
ripple at the anodes of the PL36 valves, at full load.

To a certain extent the three PL36 valves behave as a
smoothing resistor, which in conjunction with Cla and
C2a,b constitutes a conventional smoothing circuit.
But it is easy to see that this is very inefficient at full
load, because the effective impedance of the three PL36
valves at full load (360mA/approx. 120V drop) is only
about 333 ohms. The impedance of C2a,b at 100c/s
(full-wave rectification gives ripple at double mains
frequency, true for bridge circuit too) is about 8 ohms,
so that the straightforward ripple reduction factor is
some 40. This on its own would still leave a few volts
of ripple on the output at full load.

Now the large value of C2a,b has been chosen for a
different reason, since there is a much simpler and more
efficient way to reduce ripple in a series regulator circuit
of the kind here used. C2a,b will store about 5 joules
of energy, sufficient to provide a good contribution to
the lamp-surge upon switch-on without undue voltage
sag. Furthermore, this high capacitance value damps
out any tendency to overswing or damped oscillation of
the regulator circuit before settling down after a lamp
switch-on surge.

Ripple is reduced with the aid of C5. This feeds any
residual ripple in the output to the error amplifier grid,
where it is greatly amplified and applied as an antiphase
signal to the regulator tube grids V1 to V3. This has
the same effect as placing a capacitor across the output
equal to the actual value of C5 muitiplied by the
product of the dynamic slope of V4 and the combina-
tion V1 to V3. The resulting virtual smoothing
capacitor across the output is thus some thousands of
microfarads in the present circuit and it is easy to see



that this reduces the output ripple to negligible propor-
tions even with the effective smoothing resistance of
only 330 ohms presented by VI to V3 at full load. The
actual output ripple was measured to be 25mV with the
lamp off and 50mV with the lamp on (full load). This
does not change greatly if C2a,b are replaced by an
ordinary 8uF capacitor, proving the point that most of
the effective output capacitance results by electronic
multiplication of CS.

EXPOSURE COMPUTER CIRCUIT

The exposure computer circuit is a monostable multi-
vibrator (flip-flop or univibrator as it is also variously
called) built around an ECC82 valve V7. Grid pin 2 is
normally well below cathode potential, so that the first
triode section rests cut-off and the other triode section
conducts heavily holding RLC in the anode circuit
energised and its contact closed. Each response pulse
whenever grid pin 2 lifts above cut-on will make the
roles of the two triodes swop over in the conventional
manner, by cumulative multivibrator feedback via C9.
This response lasts for a time determined by the product
of C9 and R21, which is about a tenth of a second. For
this brief interval the second triode section is thus cut
off and relay RLC drops off, opening its contact,
whereafter it energises again when the circuit fleps back
to its former resting state.

GRID CIRCUIT INTEGRATOR

The grid circuit of V7a is a charge integrator
arrangement, for the auto as well as the time functions.
In other words, S9 and its associated bank of timebase
capacitors places a definite selected capacitance between
the grid and chassis and a response pulse can take place
only when this capacitor has accumulated sufficient
positive charge through a charging resistor. On the
*auto” function, this charging resistor is a vacuum
photocell V8; on the *‘time” function it is a network of
high-value carbon resistors R23 to R27.

Considering the *‘auto” function first of all, it is clear
that this arrangement is equivalent to the manner in
which correct exposure of a photographic film or paper
is determined by the product of light intensity and time
of exposure to this light. The intensity of illumination
of a vacuum photocell determines the resulting photo-
electric current in direct linear proportion and this
current is used to charge the capacitor selected by S9.
The voltage this capacitor has reached will be directly
proportional to the time for which the charging current
has been flowing. The rise of capacitor voltage, and
thus of the voltage at grid pin 2 of V7, is linear with
time, not exponential, because the anode current of a
vacuum photocell under correct operating conditions is
independent of the voltage between anode and cathode
of the cell, being determined solely by the intensity of

_illumination.

If the photocell V8 is mounted in a suitable manner
on the frame holding the enlarging paper, so that it can
see the light reflected from the image projected onto the
paper being exposed, and if the value of the capacitor
selected with S9 is chosen to correspond to the speed of
the paper, then it is evident that V7 grid pin 2 will reach
cut-on at the exact moment when the paper has also
integrated sufficient light corresponding to optimum
exposure. V7 grid pin 2 cuts on at this moment, giving
the already described univibrator response pulse making
RLC momentarily break its contact. This causes the
relay circuit to switch off the enlarger lamp. ’

Part two of this article next month will complete the
circuit description and commence constructional details.
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MAKE YOUR OWN
INTEGRATED STEREO
AMPLIFIER

Easy for the amateur to build—but very
< professional’ in finish, looks and per-
formance! Advanced solid-state design.
15 watts r.m.s. output per channel, Total
harmonic distortion less than 0.3%. Inputs
for pick-up, radio tuner and microphone.
A magnificent addition to your hi fi
equipment!

And two more absorbing features :

MODEL TRAIN CONTROLLER

How to make a * constant current’’ control
device that affords complete protection against
shorts across the rails or overload. Gives even
acceleration of the train up to the required speed.

THE ELECTRONIC ORGAN

Starting in the December issue, the first of a
new series dealing with this popular musical
instrument now more and more widely used for
home entertainment and concert performance.
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USING THE TEST GEAR TRID

HE amateur constructor more often than not is
Tunable to enjoy to the full the fruits of his labour.
Thisin the mainis due to the lack of testing arrangements
that in the normal course of events are considered the
perogative of a commercial establishment. Equipment
is quite readily available upon the market to enable the
required testing procedures to be carried out but usually
this equipment is comparatively expensive. In order
to relieve the economic burden and at the same time
promote some working knowledge of test instruments
the Test Gear Trio was published in the three previous
issues of this magazine.

These three articles described theoretical and
constructional details of what many would consider to
be the basic essentials, apart from a multi-range meter,
that should grace the constructor’s workbench. How-
ever, to know when, where, and how to use such
tools tends in itself to promote an altogether different
problem.

There are many different configurations that are
contained under the term “electronics” so in the first
instance let us, for example, consider the test procedure
that would revolve around a 10 watt power amplifier,
designed to use transistors and function in class B
operation. :

SUPPLY CURRENT

There are two prime conditions. of supply current in
class B operation, these being (a) during a quiescent
period and (b) for maximum r.m.s. signal output.

MULTIMETER
(SET TO CURRENT RANGE)

<)

+

+
F
STABILISED 5000y AMPLIFIER
POWER UNDER
SUPPLY TEST

Fig. I. Quiescent current measurement
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by R. HIRST

Measurement of quiescent current requires neither
the services of the signal generator nor the a.c. millivolt-
meter and may be simply indicated by a d.c. current
meter set to the highest range and then connected, in
correct polarity, in the “‘non-earthy” lead from the
power supply unit as shown in Fig. 1.

The d.c. current meter should be decoupled with a
large value capacitor. Having supplied the unit under
test with power, adjust the meter range switch to the
appropriate range to indicate the current flowing. The
quiescent current will vary between one circuit and
another, but it is highly improbable that it will exceed
about 20mA for a single class B amplifier. If it is
much higher than this, switch off immediately and
assume that the circuit is incorrectly wired up.

The current for maximum r.m.s. output on the other
hand could be anything between 50mA and [-5A
depending on the load and the supply voltage. It will be
greatest when the load is small and supply voltage low.

In order to check this latter condition we should
connect our test equipment as shown in Fig. 2. The
input signal from the signal generator is increased until
the output shown by the a.c. millivoltmeter is as
specified by the manufacturer of the amplifier.

If the output is specified in watts calculate the
voltage reading required from Vous = 4/ (power x load
resistance). At this maximum r.m.s. signal output, the

MULTIMETER
(SET TO CURRENT RANGE)

¥l
+ * UI;OOOyF R

STABILISED AMPLIFIER L
POWER UDER | ]
SUPPLY TEST

by

Yout
7
SIGNAL AC, MLLIVOLT
GENERATOR l METER

Fig. 2. Current drain measurement for maximum r.m.s.
output



supply current is noted and checked with the specifica-
tion. The check of quiescent current should always be
the first test to be carried out when working with any
amplifier capable of delivering high power. It will be
seen from Fig. 2 that the output terminals must be
terminated in the stipulated load; it is an advantage to
have a small stock of 10 watt wirewound resistors to
hand, useful values being 3 ohms, 7 ohms, and 15 ohms,

SENSITIVITY

In simple terms, the sensitivity of a unit implies that,

for a certain maximum input voltage, the output should
not be less than a stipulated figure. If the input
voltage has to be raised above the specified figure to
promote that value of output, then we must assume that
the unit is faulty.
"~ There is, however, one most important point that
must be understood if the input signal is to be measured
correctly.. In normal circumstances, if the voltage of
the signal that is being provided by the signal generator
is measured, then the a.c. millivoltmeter is connected in
the manner suggested in Fig. 3, set to the appropriate
range and the appropriate reading taken. However,
due to the normal relatively low input impedance
characteristics of transistors, this reading would change
if the same signal is fed into a low impedance input.
It is usual in these circumstances for the manufacturer to
qualify the input figure of the unit under test, in terms
of source impedance.

To see this more clearly, assume that the signal
generator has an output impedance of 1,000 ohms and
set the output voltage at 1 volt without any external
load. Connect a 1,000 ohm resistor across the two
terminals; the reading would reduce to half of its
original value and now read % volt.

Therefore the correct source impedance must be met
under all conditions to maintain accurate observation of
the input signal. The simplest method is to place a
resistor in series with the output lead of the signal
generator as indicated in Fig. 4, the value of which may
be calculated in the following manner.

Taking the recommended value of source resistance
to be 2,000 ohms, subtract from this value the output
impedance of the generator. Therefore, if the genera-
tor impedance is 100 ohms, then the series resistor
(Rsource) will be 1,900 ochms. The a.c. millivoltmeter
should then be placed at the millivoltmeter side of the
series resistor.

Another point with regard to the source impedance
revolves around the quite possible shunting effect that a
lower impedance source may have upon the circuit,
reducing the feedback to such a degree that it will not
only alter the sensitivity of the amplifier, but also change
the frequency response and the distortion figures to a
marked degree. |

The set-up of Fig. 5 considers the procedure that one
would adopt in order to measure the sensitivity of the
10 watt amplifier, bearing in mind the previous pitfalls.
Suppose the amplifier is powered from its own internal
power pack so as to reproduce the actual working
conditions. From the setting-up data we should bein a
position to extract the required output voltage that
should be present across the load.

Next turn the amplifier volume control up to its
maximum setting and ensure that the tone controls are
set in the “flat response” condition, that is to say, in
the condition that promotes neither lift nor cut of any
frequencies contained within the amplifier range. Then
set the signal generator to a mid-frequency, something
in the order of 1kc/s and advance the signal generator

R1

A%
1000 19000
SIGNAL AC. MILLIVOLT SIGNAL ﬂ.& MILLIVOLT
GENERATOR METER GENERATOR METER
. L
Fig. 3. Measurement of Fig. 4. Simulating the

correct source resistance

signal generator output-—
the amplifier to

no load condition for

measure the amplifier
input voitage
Rsource
- -
|
=
SIGNAL i | AMPLIFIER R AC.MILLIVOLT
|GENERATOR 'T""‘ UNDER TEST L METER
/
&

AC. MILLIVOLTMETER MOVED FROM THE
OUTPUT, TO CHECK INPUT VOLTAGE.

Fig. 5. General set-up for measuring sensitivity, frequency
response, and signal-to-noise ratio
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\
/ \ 1

SUPPLY
VOLTAGE

v\ J
\
./
MAXIMUM NEARLY SQUARE
OUTPUT WAVE OUTPUT

Fig. 6. The effect of boosting any frequency above specified
maximum voltage causes distortion

output voltage until the output from the amplifier under
test reaches the specified limit, this being measured on
the a.c. millivoltmeter.

Having ascertained this output level, the millivolit-
meter should be transferred to the input so that the
input signal may be checked to see that it corresponds
with that indicated in the setting-up procedure.

At the microphone socket of such an amplifier the
input reading should be somewhere in the order of
1 millivolt or so; at the radio or gramophone input
socket this reading should approach about 250 milli-
volts. Both these readings are only indicative of
an average amplifier and quite obviously there could
well be wide variations between different designs.

FREQUENCY RESPONSE

By maintaining the layout as indicated in Fig. 5 the
frequency response is measured without any further
addition to the test equipment. The first operation will
be to reduce the signal output of the generator by 10
times (20dB) from that which was required to promote
the full output from the power amplifier for sensitivity
measurement. If this is not done the measured output
would barely change when the treble or the bass controls
are increased. This can be easily explained by reference
to Fig. 6.

797-



At full power output (Fig. 6a) the output voltage
swing is almost at the maximum that could be extracted
before distortion occurs. Increase this output level, at
any frequency; the output would tend to take the shape
of a square wave, clipping both top and bottom of the
sine wave, giving a reading that bears no relation to the
required output (Fig. 6b).

Having reduced the signal generator by 20dB, it is
usual to switch the signal generator to its lowest
frequency range, then sweep through all the ranges
taking note of the output at spot frequencies for
various settings and combinations of the tone controls.

Table I: SPOT FREQUENCIES FOR
MEASUREMENT OF FREQUENCY
RESPONSE

Output

Frequency Output Frequency o
oltage

/s Voltage ¢/s

4,000
6,000
8,000
10,000
12,000
15,000
18,000

o0 o
1000 10,000 20,000

FREQUENCY /s

Fig. 7a.
response
frequency

Graph scale used for plotting frequency
in decibels (output voltage) agoainst

+20
+18
+15
+12
+9
+6
+3
0
-3
-6
~-q
—12
~15
~18
~20

10,000 20,000

000
FREQUENCY c/s
Fig. 7b. A typical graph of the frequency response
of an audio amplifier with treble boost. The output
is plotted imrvolts (log scale) or decibels (linear scale)
against frequency (log scale)
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Table 1 is probably a good indication of the best
choice of spot frequencies that would cover the
frequency range of almost any type of audio amplifier.
A graph may then be drawn of the results, plotting
output voltage on the vertical scale against frequency on
the horizontal logarithmic scale. 1t is usual to convert
the voltages to decibels relative to the level at one
particular frequency—1,000c¢/s.

There are several ways of doing this:

(a) calibrate the meter in decibels on a logarithmic
scale; plot the graph with a vertical linear scale (Fig.
7a).

(b)calculateeachvoltage reading in terms of decibels
by using the formula

Vou
20 logso T/Tt

and plot the graph with a vertical linear scale (Fig.
7a).

(c) Plot the voltages on a logarithmic vertical
scale. Make the level at 1kc/s equivalent to 0dB and
mark the remainder of the scale, as shown in Fig. 7b in
decibels so that half the voltage at 1kc/s is equivalent
to —6dB and twice this voltage is equivalent to +6dB.
The rest of the decibel scale will be linear.

SIGNAL-TO-NOISE RATIO

There are two ways of expressing signal-to-
noise ratio that are in general use when referring to
domestic equipment. One is a measurement in voltage
and the other a measurement relating to power.

In effect both methods of approach provide us with
the same result but the confusion tends to exist when
these values are referred to in terms of pure ratio rather
than the more usual term, decibels. In this particular
instance we will refer to the signal-to-noise ratio as a
voltage measurement in order to obviate any need for
calculation.

For this operation the signal generator and the a.c.
millivoltmeter are set up in the first instance to check
for sensitivity. Fig. 5 indicates the method of con-
nection and again i1t will be noted that the system is
terminated in the correct value of working load.

The volume control of the amplifier should be
advanced to its maximum setting. The signal generator
output should be increased until full power output is
measured across the load of the power amplifier. If
output voltage is not stipulated in the amplifier specifica-
tion then this figure may be derived from Vout = 4/
(power X load resistance).

For an amplifier with an output of 10 watts working
into a 15 ohm load then the voltage across the output
load will be 4/(10 x 15) or about 12-25 volts.

Oncethishasbeenestablished then the connectionfrom
the signal generator to the amplifier should be removed at
the amplifier end and noise figure measured across the
output load. This value is then divided into the output
signal voltage that was measured under full power out-
put conditions. Be careful to observe consistency in
the units measured, i.e. the noise may be in millivolts,
therefore should be divided by 1,000 to convert to volts
if the signal is in volts.

The resultant figure is the ratio of signal voltage to
noise voltage. This ratio is then referred to decibel
tables and converted into decibels, which is a more
usual reference figure.



Sometimes the signal-to-noise ratio is quoted for a
certain value of input resistance; if this is the case for
the unit under test then the appropriate value of resistor
should be placed across the amplifier input terminals.
This resistor should be well screened to prevent the true
noise reading being obscured by any spurious hum
pick-up. It is advisable to use a high stability resistor
for this application.

DISTORTION

The distortion factor of an amplifier is obviously of
prime importance but the accurate measurement of this
parameter is difficult. Low distortion figures have been
achieved but it is improbable that the same measure-
ment can be reproduced on two consecutive occasions
even in the most well equipped laboratory.

Rsource +
Aa—]
| .
SIGNAL |
GENERATOR| |
|

|

Fig. 8. Set-up for measuring distortion and stage gain

However, it is reasonable to assume that if you can
hear the distortion then the system is faulty, but if you
cannot, why worry? In the majority of applications
referred to in the popular domestic field the distortion
factor is usually quoted as a total harmonic content of a
given output signal. Almost the only time that this
procedure is departed from is when reference is made to
the bias oscillator contained in a tape recording system.

The test procedures referred to above are of a general
nature and whether the amplifier has a low or high
power output, then the procedure remains the same.
However, when some experimenting is in the offing then
matters become a little confusing as we may quite well
have built an audio circuit about which we know
nothing. It is for these instances that the following
exploratory test rigs are set up.

Considering a very simple single stage transistor
amplifier, our first concern will be centred around
whether we have provided the system with the correct
d.c. working conditions.

The d.c. collector to emitter voltage should be three
times the anticipated a.c. r.m.s. output voltage; the d.c.
voltage across the collector load resistor should also be
of this proportion. In more simple terms, referring to
Fig. 8, the d.c. voltages are measured with a multimeter
and the a.c. output signal voltage is measured by means
of the a.c. millivoltmeter.

This signalis derived from the signal generator, beingof
correct amplitude to promote the required output signal
at the collector of the transistor. If the voltage gain
of the stage was, say, 100 then the input signal would
need to be in the order of 10mV to provide an output of
1 volt at the collector of the transistor.

STAGE GAIN

By connecting the amplifying stage to the measuring
equipment as shown in Fig. 8 the gain of the'device can
be measured. First of all set the stabilised power
supply unit to provide the correct d.c. voltage, then
connect into circuit the a.c. millivoltmeter, switching it
to a range in excess of the anticipated output voltage.

Now reduce the output of the signal generator to zero
and connect the instrument to the input, not forgetting
to ensure that the input capacitor is wired in the correct
polarity. Switch the a.c. millivoltmeter to the range
required and then slowly advance the output from the
signal generator until the output measured on the a.c.
millivoltmeter is of the required value. It is usual to
make these measurements at a frequency somewhere in
the region of Ikc/s.

Fig. 9. Set-up for measuring input impedance

Having made a note of the output voltage from the
amplifier, transfer the a.c. millivoltmeter to the input of
the amplifier as shown in Fig. 5 and reduce the range of
the a.c. millivoltmeter until a reading is indicated.
During the transfer of the millivoltmeter it is essential
to make sure that the controls of the signal generator
have not been disturbed at all otherwise the reading will
have changed.

The voltage gain may be calculated by dividing the
output voltage noted in the first instance by the voltage
measured at the input as shown in Fig. 5. Therefore in
simple terms voltage gain = Vout/Vin.

It must be remembered that this measurement has not
taken into account any loading of the stage that would
be occasioned by a following transistor or similar device.
To obtain a reading of this nature it would be necessary
to connect a resistor of the correct value in parallel with
the output of the amplifier; this resistor is dotted in
Fig. 8 and marked Rext.

Another most important point is to make sure that the
input is fed from the required value of source resistance.
For instance, if we required the amplifier to be driven
from a crystal cartridge, and we had made no arrange-
ments to increase the input impedance of the amplifier
proper, then we will have to insert a resistor in series
with the input of the amplifier, the value being some-
where in the region of 1 megohm.

This value may be reduced or increased as desired, an
increase in value improving the bass response and a
reduction in value limiting the bass response. A usual
value to be found in domestic equipment is somewhere
in the order of 470 kilohms,

continued on page 808
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GUROMORANA

HE CONTEMPORARY SCENE
< Nuclear Power Monitor

LLIOTT-AUTOMATION has developed, from an original concept
by the U.K. Atomic Energy Authorlty, a device to monitor
nuclear reactor power and to initiate the shut-down of the reactor
if the preset limits are, or likely to be, exceeded.
It is called the 8000 Series and is shown (left) with a sub-
modl}le hinged upwards for servicing whilst remaining opera-
tional

“Inspection” Servo Tester -~

ALTHOUGH they are generally known for
their precision gyro systems, Sperry
develop a variety of ancillary equipment
for aircraft. The instrument shown above
is a general servo tester. It gives a quick
and clear Go/No Go indication and
demonstrated at Farnborough how it can
check guided missile control systems.

Stereo Check

AN engineer at the BBC Wrotham v.h.f.
transmitting station is carrying out
checks with a multiplex signal generator,
developed by Radiometer of Copenhagen
for basic multiplex stereo transmitter
tests. This generator provides three push
button frequencies 80c/s, 1lkc/s and
S5kc/s. This instrument (left of picture) is
imported by Livingstone Laboratories.

800



LS. for Al Weathers N

OUR picture above shows an aerial array with a difference.
It is the new S.T.C. STAN 37/38/39 instrument landing
system array used for ‘“‘all-weather” landings of aircraft.
The electronics are completely solid state and the system is
said to be for operational performance Category III
laid down by the International Civil Aviation Organisation
and known as a ‘““low approach” system.

Selective Calling System 4

Tms new selective calling equipment, SELCAL, was
shown for the first time at Farnborough by Marconi.
The equipment is fully transistorised, and can contain
either one or two selection units. The ground station
transmits a two-pulse code to call up a given aircraft, and
an aural or visual signal then warns the pilot that he is
“wanted on the radio-telephone”. In this way, SELCAL
relieves the pilot of the task of continuously monitoring
the radio channels for messages intended for him.

Missile Destruction

WREBUS Mk. 4 Receiver—the airborne component of the
missile destruct system developed by the Weapons
Research Establishment-—was on display. Designed by
Bush Murphy Electronics, this latest receiver initiates the
destruction of a missile on receipt of a special coded radio
command signal from a ground installation.

The photograph below shows the ground installation
and aerial arrays which trigger the airborne receiver in the
missile.




PART THREE—AS EASY AS Pl

ONE of the quantities most frequently encountered in
electrical calculations is the fraction 1/(27). Now,
1/(2m) = 0-159, which is an awkward number. We can
eliminate the decimal point by writing it as 159 x 103
This is usually helpful in calculations, because 10-3
can be merged with one of the other “powers of ten”
which invariably creep in when one is dealing with
kilocycles, millihenries, and microfarads. Moreover,
one can usually write 160 for 159 without serious loss of
accuracy, since the error introduced is less than one
per cent.

By exercising a little common sense, one can often
simplify calculations in another way. Here is an
example: How can one ensure that the coupling
between valves V1 and V2 in the audio amplifier
shown in Fig. 1 passes a wide range of audio fre-
quencies? Now it is well known that, once Rq and Ry
are fixed, the cut-off frequencies depend on the circuit
capacitances. At low frequencies, the impedance of
C1 becomes sufficiently large in comparison with R,
that a substantial amount of the output from V1 is
lost in C1.

LOW FREQUENCY CUT-OFF

A convenient way of describing the performance of
the coupling circuit is to state the frequency at which
C1 causes a 3dB loss. This means that only about
70 per cent of the voltage at VI anode reaches V2 grid.
This cut-off frequency is given by f = 1/(27C, Ry), but we
are interested in calculating the required value of ClI
when R, and fare fixed. Rearranging the formula gives:

C, = 1/2afR,) = (159 x 10-3)/fR, farads
= (159 x 10%)/fRy microfarads

Now, the choice of fis usually fairly wide. The lower
limit of audibility is about 15c¢/s, but is not definite.
We are perfectly at liberty to take it as 15-9¢/s, and
this makes the arithmetic much easier:

159 x 10®
159 x 10°®

In many practical audio systems, the bass cut-off
frequency is made higher than this. For example, the
available loudspeaker may not be able to handle
frequencies below 30c/s. In this case one can take the
cut-off as 2 X 159¢/s and C, becomes 0-005xF.

On the other hand, in a negative feedback amplifier
one may wish to make the cut-off much lower and
define the low-frequency limit elsewhere in the circuit.
One can make it 1-59¢/s (C, = 0-1xF) or 2 X 1-59¢/s
(C, = 0-05xF), choosing the nearest multiple or sub-
multiple of 1-59 which is appropriate.
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=102 = 0-014F

HIGH FREQUENCY CUT-OFF

The high frequency cut-off depends on the value of
the anode load resistance Ry (which is equal to Rq in
parallel with R; and the output resistance of V1)
and the stray capacitance Cs, which includes the output
capacitance of V1, input capacitance of V2, capacitance
to earth of Cy, Ra, and Ry, plus wiring and valveholder
capacitances. These capacitances can and should be
very low.

The formula for cut-off frequency is f= 1/(27CsRa,
and if Cs and fare fixed this determines Rqat 1/(27Csf) or
(159 x 10-3)/Csf where C; is in farads and f in cycles
per second. Practical units to handle are often
picofarads and kilocycles, so we multiply Cs by 10-12
and f by 103, and the formula as a whole becomes:

159 x 10-3
@ = G x 1012 % f x Jo° °ohms
159 x 10°
- Csf

So all we have to do is choose 15-9ke/s as the upper
limit of audible frequencies to make the arithmetic

R

easy. A possible value for Csis SOpF, in which case:
159 x 108
Ry = 159 <50 — 2 x 10% ohms = 200 kilohms

RESISTANCES IN PARALLEL
This is a typical value for a pentode voltage amplifier.
In practice, the cut-off frequency may be higher than

+HT.

v2

Fig. 1.
stages

Coupling components between two audio amplifier



16kc/s with the circuit values stated, because Rq is
shunted by R, and the output resistance of the pentode.
Assuming these to be 1 megohm each, what is the net
parallel resistance? A resistance of 200 kilohms is the
same as five resistances of 1 megohm in parallel. Ry
and the pentode’s output resistance add another two
1 megohm resistances in parallel, making seven in all,
so the net resistance is 10%/7 ohms = 143 kilohms.

In practice, the output resistance of the pentode is
usually unknown and often considerably more than
1 megohm. Assuming it to be infinite makes little
difference. In our case, the net resistance is then
10%/6 ohms = 167 kilohms. What then, is the true
cut-off frequency? There is clearly no serious error
in taking the resistance to be 159 kilohms to make the

arithmetic easier. Then, with our values,
f= 159 x 10-3
= 139X 10° x 50 x 101 °S
= 20kc/s

Suppose, however, that we wish to make R; as high as
possible consistent with a cut-off frequency of about
16kc/s. As we have seen, R, in parallel with Ry must
be 200 kilohms. Since this is the same as five 1 megohm
resistances in parallel, and R, is one of them, R,
must be made up of the remaining four in parallel, so

a = 250 kilohms,

Note that in all these .calculations we could have
written 160 x 102 for 1/(27) and taken frequencies such
as 16¢/s and 16kc/s, without introducing any error in the
final result. All because we do not need to specify
the cut-off frequency precisely.

TUNED CIRCUIT

The resonant frequency of an LC circuit is given by
the formula f; = 1/(27)+/(LC). However, one is usually
interested in finding L or C when the frequency is

fixed. In this case the first step is to square the
formula:

(fo)* = 1/(2m)2LC cycles per second
which gives

L = 1/(4m*f,*C) henries
and C = 1/(4n%fy2L) farads

For rough estimates 472 is not much of an embarass-
ment, since it is very nearly 40, a nice round number;
50 5 = 0-025. But if we are to be precise, 1/(472%) =
0-02533 = 2533 x 1075, This is awkward, but we
can often make the arithmetic simpler by choosing
values of L or C which cancel with 2533.

Example. A 100kc/s crystal oscillator incorporates an
LC circuit tuned to the same frequency. A dust-cored
coil adjustable from 10-13mH is available, and the
required tuning capacitance has to be calculated. To
make arithmetic easy, we choose a value for L which
divides exactly into 2533. In this case, the required
value is 25:33/2 = 12-665mH, which is 1/200 of 2533.

.2533 x 10-3
10* x 12665 x 10-2
=200 X 10~% x 10® x 10~ farads

=200 x 1073 x 10® x 10~ x 102 pico-
farads

= 200pF

This gives us an accurate pair of values for L and C.

Hence C = farads

But is it the best pair? Clearly not, because the capaci-
tor is subject to tolerance limits and will also be modi-
fied by stray capacitance. To compensate for this
variation we want to use a value for L which gives a
good range of adjustment in either direction, high or
low.

Our assumed value, 12-665mH is too near the upper
limit of 13mH. We need something near 11-5mH,
which is the half-way mark. There is nothing sacro-
sanct about 12:665mH. We used it merely to make
calculation of a possible value of C easy and it can
now be forgotten. The trick is to remember that
tuning depends on L X C. If one is increased the
other must be decreased by the same factor to keep
the frequency constant. To be precise, for constant
frequency the relation LC = mL X C/m must be-
satisfied, where m is the incremental factor.

If we make m =09 then 12:665mH becomes
11-3985mH (which is almost 11-4) and 200pF becomes
222pF. Now, 11-4mH is practically at the centre of
the range of adjustment of L, which is satisfactory.
The only remaining difficulty is stray capacitance.
How big is it? Assuming a coil self-capacitance of
15pF and valve and wiring capacitance of 7pF we have
to make C = 200pF to get the total correct. We have
about 10 per cent margin on L, so if C is a 5 per cent
tolerance component this leaves another 5 per cent
(10pF) to compensate for errors in estimating stray
capacitances. Unless our estimate is seriously out, a
5 per cent tolerance 200pF capacitor will be satis-
factory. We may, however, want to vary the tuning
slightly so as to “pull” the crystal to exactly 100kc/s, in
which case a closer tolerance would be desirable.

Meetings . ..

THE INSTITUTION OF ELECTRICAL AND
ELECTRONIC TECHNICIAN ENGINEERS LTD

LONDON
Date: October 17
Title : Technical Education in the Modern World
Lord Bowden of Chesterfield, M.A.,
Ph.D., M.Sc.(Tech.), C.Eng., M.LLE.E.
Time: 6 p.m.
Address: 1.LE.E. Lecture Theatre, Savoy Place,

London, W.C.2.

SOCIETY OF ELECTRONIC AND RADIO
TECHNICIANS

GLASGOW
Date: October 18
Visit to Honeywell Controls Ltd., Airdrie
Time: 7 p.m.

Further information from The Secretary, 33 Bedford Street,
London, W.C.2.

JOINT MEETINGS

Date: October 24

Title: A Slow-motion Videotape Recorder
P. Rainger

Time: 5.30 p.m.

Address: 1.E.E., Savoy Place, London, W.C.2.
(8ponsored by the I.E.E., I.LE.R.E., and the Television

Society).
Date : October 25-26
Title : Euston Main-line Electrification
Time: 5.30 p.m.

_ Address: 1.E.E., Savoy Place, London, W.C.2.
This a joint conference sponsored by the I.E.E. and the
IL.Mech.E. Registration forms are available from Institu-
tsio‘r‘x, cl)f Mechanical Engineers, 1 Birdcage Walk, London,
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A Commentary on Sound Reproducing Equipment by Clement Brown

T is generally true that exhibitions, whether for the

public or a comparatively limited trade audience, are
often used as the occasion to unveil new products.
Certainly this was so with the Television and Radio
Show, to which can  be attributed the arrival of some
interesting audio equipment.

Held in London at the end of August, this trade- only
exhibition placed particular emphasis on colour
television and mass-produced stereo radio, but some
new ranges of high fidelity units (which would have
been the focus of attention at any Audio Fair) had also
been prepared for a first showing. Tape recorder
manufacturers and importers have also been very
active. Unlike earlier public Radio Shows, this year’s
event was international.

Integrated tuner-amplifiers, presented as neat shelf
units for use with separate speakers, have been growing
in popularity and were evidently accepted in Continental
and Scandinavian countries before making any real
impact here at home. Now the extension of the
BBC’s stereo service in London and the South-East
may well increase demand for such units.

Numerous imported examplés are equipped for
stereo reception, and it is easily demonstrated that
separate, compact speakers give better fidelity as well as
more accurate stereo. New receivers of this type are by
Arena, Telefunken, Grundig and Philips. Another is
the Korting 400: this hybrid transistor-valve design
offers stereo f.m., the s.w., m.w. and l.w. bands and
10 watts per channel—all for 65 gn.

DECODERS FOR TUNERS

Enthusiasts who own f.m. tuners designed for
conversion to stereo can in certain cases obtain decoders
at moderate cost. Here, ‘“‘designed for conversion™
means the provision of the power supply for a decoder
as well as facilities for deriving two channels from this
extra unit.

For their tuners, Rogers are introducing a decoder in
two versions. One is unpowered and for use with this
firm’s latest tuner only. An alternative version is
mains-powered and suitable for other Rogers tuners.
Prices have yet to be announced. A decoder was
announced some time ago from Armstrong.

Heathkit say that their transistor decoder will be
available during November at £8 10s in kit form. An
assembled unit will cost £12 Ss. Points from the
specification are: output 250mV per channel; input
400mV from the tuner discriminator stage; and
frequency range 50-15,000c/s.

HI-FI UNITS

Sony, the Japanese manufacturer well known for
tape recorders, now introduces several items of pro-
fessional disc equipment. For example, there is a
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most impressive two-speed turntable for which a wow
and flutter figure of 0-05 per cent is quoted. Its most
unusual feature is a servo-controlled d.c. motor,
claimed to give vibrationless, low-noise operation.

Then there is the VC8E stereo cartridge, a high-
compliance model employing the moving-coil principle.
Response range is quoted as 10-25,000c/s; the playing
weight range is 0-5 grammes and an elliptical stylus is
fitted. With such an advanced specification it is no
surprise to learn that the price is to be about 26 gn.
Two Sony plck-up arms with every conceivable refine-
ment are also-in the professional price range.

Audio units from Philips—a dozen in all, made in
Holland—are bound to attract considerable attention.
The electronic units are up-to-the-minute in design and
fitted in teak-veneered cases for shelf mounting.
Stereo tuner-amplifier GH930, at 93 gn, is an all-
transistor a.m./f.m. model rated at 7W sine-wave
power per channel into 8 ohms. Switchable ‘‘silent
tuning’’ eliminates interstation noise on f.m.

Transistor amplifiers range from the GH925 (4W per
channel, price 22 gn) to the GH919 (57 gn) which gives
20W per channel and has every control facility the
enthusiasts could desire as well as inputs for magnetic
and crystal pickups (but not ceramics, oddly enough),
tuner, tape recorder and other equipment.

Then there are the GH926, a simple f.m. tuner at
23 gn, and a more elaborate a.m./f.m. model. Other
items include speaker systems and a most attractive
transcription player unit which, at 39 gn, incorporates
the magnetodynamic stereo head. Specifications are
available from Philips Electrical Ltd., Century House,
Shaftesbury Avenue, London, W.C.2. The prices
mentioned here exclude the current purchase tax
surcharge.

FOR THE CONSTRUCTOR

A remarkable array of components and audio units
for the constructor and experimenter is offered by
B. Adler and Sons (Radio) Ltd., 32a Coptic Street,
London, W.C.1. The imported Eagle range, now
considerably extended, includes a variety of small
components for electronic projects as well as dual-cone
speaker units and such items as mixers, cartridge pre-
amplifiers and headphone junction boxes.

Ready-made audio units, all at moderate prices,
include the Eagle SMXS52 stereo tuner-amplifier (49 gn),

The japanese ‘““Neat’’ pick-up arm




Phillips mono cassette
tape recorder

an a.m./f.m. tuner, and the SA100 amplifier rated at SW

per channel. There are also compact speakers and
numerous microphones.

Among the simpler examples of disc equipment is the
Neat arm, now imported from Japan by Howland-West
Ltd. Selling at a little over £10, this component has a
high quality finish, adjustable counterweight and pivot
pedestal, and a plug-in shell which accepts most makes
of cartridge. Outputs are brought to a four-way
socket in the pedestal base and cables are provided for
connection to an amplifier.

Another item in the low-cost category is the Sonic 10
speaker system. This bookshelf speaker is distinctly
unusual in that it incorporates a simple transistor
amplifier rated at 10W as well as a 6% in bass unit and
separate tweeter. It is intended for use with tape
recorders and radios of limited output. Feeding their
low-level outputs to the Sonic 10 will give improved
fidelity at, of course, a higher volume level. This
ingenious solution to a long-standing problem is priced
at 194 gn and made by Van der Molen Ltd., 42 Mawney
Road, Romford, Essex.

TAPE RECORDERS

The Beocord 2000 De Luxe is a new version of a
Bang and Olufsen stereo tape recorder which was
already familiar in the U.K. Mixing and control
facilities are improved and it is possible to achieve
variable echo effects and sound-on-sound recording.
Also introduced are the Beocord 1000, a mono plinth-
mounted machine, and the Beocord 1500 De Luxe.
The latter is a stereo tape unit without output stages,
designed for use with hi fi systems and priced at 105 gn.

An unusual head arrangement is used in the 2000 and
1500 models. There are separate heads for half-track
recording and playback, but an additional head is also
fitted for quarter-track playback, In this way it is
possible to reproduce commercial tape records and
benefit from the technical superiority of half-track
recording. Beocords have Perspex covers and rose-
wood or teak plinths.

New Sony recorders are twg stexeo- models and the
high quality TC800 mono portable (£61 19s) which has
two speeds and facilities for mains or-battery opera-
tion. Model TC530 is a transistorised sfergo machine

Eagle SMX52 stereo tuner-amplifier

Yan der Molen Sonic 10
speaker system

for quarter-track recording. At £126 it is in the semi-
professional class and features a wide-range speaker
system, SW per channel output and three speeds.

A stereo tape unit, model TC350, is suitable for use
with hi-fi equipment and is also recommended for
experimental work and teaching. Priced at £78 15s,
this all-transistor unit has the 74 and 33in/sec speeds,
three heads and inputs for microphones, radio and
record player. Features include sound-on-sound
recording, track transfer and 0-17 per cent maximum
flutter at top speed. Sony and Bang and Olufsen Sales
Divisions are both at Mercia Road, Gloucester.

CASSETTES

Tape cassettes, which have become available in
several forms during the past few years, are enclosed
containers of tape for use on specially designed
recorders. The elimination of tape threading and
manipulation is attractive to those who normally
find recorders too ‘‘technical’ or inconvenient.

All one does is play the tape through (or record on it,
as the case may be) and then turn the cassette over for
the use of another track. The experimenter has no use
for this, of course; he requires open spools so that he
can edit his tapes.

There is new activity in this field with the introduction
of Musicassettes by Philips and E.M.I. These are tape
records of popular music (classical issues follow later),
equivalent to LP discs and available in stereo and mono
at £2 each. Similar to the cassettes of unrecorded tape
already popularised by Philips, the Musicassettes
operate at 1§in/sec and employ a quarter-track system
on }in wide tape.

Philips have mains machines for playing stereo and
mono Musicassettes and there is also a battery portable
—the gramophone industry’s answer to the transistor
radio. Other firms, including Elizabethan, are also
making cassette recorders. There are, however, other
cassette. systems, notably a Continental one using
}in tape at 2in/sec.

Bang and Olufsen Beocord 2000 tape recorder




 Refinements and modifications to suit Negative “arth” Systems ~

by E. BARNETT

s a result of the great deal of interest, albeit some
Acritical, shown in the Solid State Ignition system
(September 1966 PracTticaL ELECTRONICS) there follows
a few circuit improvements and answers to some of the
problems raised in the bulk of the correspondence.

A popular request, was for a possible modification of
the circuit to suit cars with negative ‘“‘earth” systems.
Such a conversion is treated here in detail and as such it
allows us to make some amendments to the components
list and Fig. 5b in the original article. Some readers
were quick to spot some printing errors: C4 was
incorrectly terminated in Fig. 5b and some of the
resistors showed inconsistent ratings on Fig. 3 and the
components list. These inconsistencies are resolved in
Figs. 2a and 2b and the components list (given in this
article), which has been enlarged to include some extra
components. The inclusion of these will be explained,
and the addresses of the suppliers of the transformer and
invertor transistors have. also been added.

NEGATIVE EARTH CONVERSION

Few alterations are required to the electronic ignition
system to enable it to be fitted to a negative “earth”
system. The changes are mainly confined to the trigger
circuit and installation details. The only changes in
circuit components occur in the trigger circuit. Fig. 1
in this article shows the madified trigger circuit only.
TR3 and R6 have been removed since they are no longer
necessary (the earthy side of the contact breaker is
negative). Capacitor C6 has been added to retain the
small delay (approx. 500us) necessary to overcome
contact breaker point bounce. Also added are
capacitor C7 and diode DS. A full explanation of the
latter two components is given later. New com-
ponents C7 and D5 are required for both positive and
negative systems.

The circuit operation is similar to the positive
“earth” system. When the points open the potential
at the TR4 emitter rises to its intrinsic value (approxi-
mately 6 to 8 volts) at which point the emitter-base 1
(bl) junction of the unijunction transistor TR4 conducts,
producing a short pulse across R10 and causing the
thyristor to fire.
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NEGATIVE 5~

Fig. I. Amended circuit of the trigger for negative ““earth’’

systems

It has been decided to add DS and C7 for these
reasons. After the points have opened and the
thyristor has fired, a small residual voltage remains
across R10 while the points are open. The time for
which the points are open is longer than the spark time
and hence the voltage (although no greater than 1V at
maximum) could possibly cause the thyristor to fire
irregularly and increase heat dissipation in the convertor
transistors and transformer T!. So C7 has been
included (for both positive and negative ‘‘earth”
systems) to block any residual d.c. voltage across R10
while passing the initial firing pulse. Diode D5
prevents the thyristor gate from going negative which
could occur due to the presence of C7. 1t is advisable
for any reader contemplating building this system to
include the above addition.

Fig. 2a shows the complete wiring and component
layout of the modified unit for negative ‘‘earth”
systems.
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Fig. 2a (right). Modified wiring and layout for negative
““earth’’ systems

Fig. 2b (above). Underside view of the component assembly
board after modification

INSTALLATION FOR NEGATIVE EARTH
The following instructions for negative systems are to

be carried out with reference to Figs. 5a and 5b on page
632:

(1) Remove the earth wire from present connection at
position L2 on the Veroboard and reconnect it to
position G3.

(2) Remove the wire from present connection at
position G16 on the Veroboard and reconnect it to
position L2.
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@ >
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(3) Remove the wire from present connection at N ¢ - 7
position JI0 on Veroboard and reconnect it to S ~——t
position K9. D RHAC) =2

In the original article the installation instructions S—-©
were given in three paragraphs (a), (b) and (c) on page @I@l@ \
632. 1 3 3
Of these instructions only (a) and (b) ate still to be * * TO CAR
followed for negative earth installation. Paragraph (c) WIRES FROM CB.TERMINAL | CHASSIS
A 1GNITION NEGATIVE
should be amended to read as follows for negative SWITCH T oNTS
systems: LT. TERMINAL
BN
COMPONENTS L
® o0
Resistors Semiconductors
RI 3-3Q 3W wirewound *R6  43kQ TRI  OC20 (Mullard) (Radio Crosland’ Ltd.,
R2 560Q 2W carbon R7 470Q TR2 OC20 (Mullard) 24 Foley Street, Loridon,
R3 3-3Q 3W wirewound R8 220k *TR3 OC201 (Mullard) | W.1.)
R4 3:3Q 3W wirewound R9 180Q TR4 2N 2160 (International Rectifier, Hurst Green,
RS 10Q 3W wirewound RI0O 100Q Oxted, Surrey)
RIT 1-2kQ 2W SCRI  2N1599 (Davis and Whitworth Ltd,,
All resistors 109, $W carbon except where otherwise 220-4 West Road, Westcliff-on-Sea, Essex.)
quoted DI-D4 BYI00 (4 off) $D5 OA202 (Mullard)
Capacitors Miscellaneous

Cl  25uF elect. 25V
C2 25uF elect. 25V
C3 0-25uF paper 150V
C4  1-0uF polyester 400V
Transformer
T1 Repanco Type TT51

(Repanco Ltd., 203 Foleshill
Road, Coventry.)

Chassis 6in X 4in X 2in with cover plate
Veroboard, 2in X 2}in, 0-15 hole matrix
Heat sink compound (International Rectifier)
Terminal block strip, bushes and mica insulators
Solder tags and wire

* Denotes components deleted for negative ‘‘earth’’ system

1 Denotes component additions for positive and negative *‘earth”
systems
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Mount the unit away from heat source and in the direct
path of air flow to keep it cool

() Remove any wires connected to SW terminal on
ignition coil and join them to the lead from terminal
block position 1 of the ignition system. Next,
connect the SW terminal of the ignition coil to the
car chassis (i.¢. battery negative).

OTHER POINTS RAISED

The opportunity has been taken in this text to answer
some general queries raised in letters to the Editor about
the original article.

Some readers were concerned that in the article no
mention was made of the capacitor (usually 0-1xF)
normally found across the points of most cars. It was
intended that the capacitor should remain in siru. In
fact with R6 in the circuit diagram (Fig. 3 page 630) it
provides approximately 500us delay necessary to over-
come point bounce which was mentioned earlier in the
article.

Another query raised the fact that in the circuit
diagram there was no apparent method of connecting
the ignition system to the negative side of the car
battery supply. On page 632 sub-paragraph (c), it was
mentioned that a wire from the ignition unit was
attached to the SW terminal of the coil; Fig. 5b shows
this wire attached to terminal block position 1. Since
no mention was made of removing any wires connected
to the coil SW terminal, it was to be assumed that the
wire from the ignition unit would join those already
attached to the SW terminal. In fact, Fig. 1 does show
the negative line of the unit connected to the SW
terminal.

Many of our more technically minded readers pro-
vided criticism of the rating of R11. The author does
admit that this is underrated for six cylinder cars and
should be increased to 5 watts in this application—
however, for four cylinder engines, the mean power
dissipated in this resistor will find an adequate rating in
the 2 watts specified. )

Finally, in reply to the motor cycle enthusiast, the
system is NOT suitable for 6 volt operation without
considerable circuit re-design.
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USING THE TEST GEAR TRIO

continued from page 799

This resistor is also shown in Fig. 8 and is marked
Rgource.

If the input is provided by a moving coil microphone
then the series resistor Rsource Should be of a value
indicated by the manufacturers of the microphone.
This value varies considerably but in the absence of any
information in this regard then a resistor of 220 ohms
should prove to be near enough to indicate the value of
stage gain.

INPUT IMPEDANCE

The measurement of input impedance is the most
difficult parameter to arrive at without resorting to a
considerable amount of calculation. Therefore in
Fig. 9 a relatively simple approach to the problem is
given that will still produce quite workable results.

Connect up the instruments as indicated, then
increase the output of the signal generator until an
output is measured with the millivoltmeter, that is
within the collector swing capabilities of the stage under
test, with VR1 set at zero resistance. Now increase the
value of VRI1 until the output measured by the milli-
voltmeter has reduced by half. That is to say, if the
initial reading was 1 volt r.m.s. then the reading after
adjusting VR1 should be 0-5 volt.

The next step is to remove VRI1 carefully from
circuit ensuring that the spindle is not turned inadvert-
ently and then measure its set resistance. This value of
resistance is a good indication of the input impedance of
that stage.

It must be appreciated however that this measure-
ment has been made with a source resistance that has
varied as the input condition has been changed and that
the final value of set resistance indicated by VR1I in
effect becomes the source resistance if the generator
output impedance is comparatively low.

This is a most difficult measurement, being tied up
with source resistance, feedback over the stage itself and
also the values of the bias stabilising resistors; however a
reasonable indication may be obtained in this manner.
As in the case of stage gain measurement the external
load presented to the collector of the transistor can
have a considerable effect upon the input impedance.

Quite obviously we have only ventured some small way
into testing procedures but all types of test programmes
follow in a similar manner and practical experience in
one aspect soon leads to more enquiry and efficiency in’
an altogether different field. *




1s simple and amusing ghme (not to be taken too’
I seriously) employs the prirjciple of “body. resistance”
i p. The control

to operate a relay and ind ator
knob is set to determine what de of body resistance
is required to bring the landp .6n. The scale is purely
arbitrary, hence the somewhat humorous effort ratings.

It is emphasised that this is a competitive game
between two or more persons to see who may have the
“strongest” grip. The word strongest in this context is
used in a relative sense.

SIMPLE CIRCUIT

The circuit is very simple, the whole unit can be made
for less than £1.

The circuit diagram in Fig. 1 shows a pair of copper
tubes as the hand grip conductors which, when shorted
out present a very low current path through the two
potentiometers to the base of the transistor TR1. This
causes the collector current to rise from about 40xA to
15mA due to the collector voltage falling. The voltage
across the relay rises to almost full battery potential.
These figures are quoted for conditions whereby VR1
and VR2 are set to zero resistance.

If the base resistance is increased by adjusting one or
both of these potentiometers, the collector current will
not rise to such a high current. They can be set to a
value which gives a collector current rise just sufficient
to operate the relay; this is in the region of 10mA for a
base resistance of about 45 kilohms.

If we remove the ‘short between the hand grip
terminals and use human body resistance by holding the
tubes in the hands, a variable element is introduced to
the base circuit. The potentnometers are then adjusted
to supplement the body resistance and provide the
required operating conditions. VR2 is a course
control to take up a large part of the supplementary
resistance while VR 1, being a relatively low value, acts as
a fine control, which can be scaled as shown in the
photograph and blueprint drawing.

The diode D1 across the relay coil damps any
transient peaks from back e.m.f. in the coil, and so
avoids the possibility of damaging the transistor.

The rest of the circuit is straightforward; the relay
closes contacts RLA1 to connect the lamp across one of
the 6 volt battery packs. This gives an indication of
the relay operating current which is inversely propor-
tional to the body resistance.

Since the base current is dependentlon good contact
between the grip tubes, the hands must necessarily be in
good contact with them. Therefore, the tighter the grip
on the tube the lower will be the total resistance.
Moisture or perspiration on the hands will act as a good
conductor and improve physical contact.

One word of assurance to anyone who is afraid of
harm resulting from current being passed through the
body; the current here is extremely low. No ill
effects or sensations will be experienced; Even a baby
can play this game, and indeed has done $0.

COMPONENT NOTES

All details for the construction work are shown on the
blueprint and should not present any difficulty. This
project, in fact, is ideally suited to 3 schoolboy or a
beginner.

Most of the components and malenals are easily
obtainable but one or two notes may be helpful to the
constructor (see blueprint).

Both potentiometers are panel mouhting types; VR1
is fitted with a pointer knob, VR2 will require a “‘screw-
driver slot” cut in the end of the spinile using a hack-
saw. When doing this operation, grip the spindle in a
vice to avoid damaglng the component.

The transistor is quoted as an OC81M because these
are obtainable quite cheaply throi some of our
advertisers. An OC81 or OC81Dw e just as well

The batteries (eight HP7’s in all) neatly held in
two plastics holders, obtainable fro
including Home Radio and G. W. $&

Copper tube might turn out to penswc at the
moment but brass may be used as a substitute. Copper
is preferred because of its high condy¢tiyity properties.
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Fig. . Circuit diagram of
the Might Light game.
This Is also shown with all
other drawings on the
blueprint

Hand gri

CONSTRUCTION AND WIRING

Start the construction work by drilling a
hole in the Veroboard (position E7) to
take the mounting screws for the relay
(Fig. 2). Fit the relay with its diode D1
across the coil tags. The transistor is wired onto the
board with p.v.c. sleeving over the wires. The collector
is the wire nearest a white stripe or-dot on the side of the
encapsulation. The base is the centre wire.

Connect stiff p.v.c. coveted wire between the contact
tags (furthest away from the coil tags) and hole 15.
Similarly do likewise between the relay coil tags and
holes D4 and AS. The rest of the wiring can be done
with flexible wire. Solder 6in lengths onto the centre
tags of the relay contacts and holes Bl1, F1, I1 and B2,
Leave one end of each of these hanging until the box is
made and other components mounted.

Fig. 3 shows the dimensioned details of the box,
which is made from }in plywood with a triangular
section wood trim round the front. A %in diameter
hole is bored in the centre of the top to take VRI.
Another is bored in the back plate for VR2. Do not
fix this rear panel until VR2 is wired up.

The grip tube connection details are self explanatory
(Fig. 4); the knot and stopper idea is to take the strain
off the soldered connection. The tubes should be
cleaned and polished for maximum efficiency.

Sheet aluminium 18 s.w.g. is cut and drilled according
to Fig. 5 then polished with steel wool and oil.

Once the box is made and finished to look attractive,
the rest of the wiring can be done (Fig. 2). The battery
connectors should be connected to the flying leads from
holes Bl (BY1 negative) and I1 (BY2 positive). Note

that another wire is taken from the lampholders to the.
Jjoining link between BY1 positive and BY2 negative.
The flying lead from hole F1 is taken through to VR2
on the back panel.
goes to VRI1.

The wiper and the outer tag of VR2
The wiper and other outer tag of VR1

copper tubes ond Sockets

\
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are connected to one of the wander plug terminals.
Connect the flying lead from hole B2 to the other
terminal.

All that remains now is to connect the relay contact
centre tags to the lampholder, fit the bulb and batteries
—observing polarity very carefully—then try it out.

If desired a scale of some kind can be fitted on top of
the box; a suggestion is shown in Fig. 6 full size.

The potentlometer should be mounted so that the
non-operational arc of knob rotation coincides with the
blank space on the scale.

PLAY THE GAME

To check that the circuit is working, rotate both
potentiometer spindles fully counter-clockwise and
short-circuit the two terminals. The relay should
operate and lamp light. Now plug in the grip tube
leads after removing the shorting link, and let one tube
touch the other. The lamp should come on again.

‘Separate the tubes, turn VR2 fully clockwise and VR 1
to about mid-scale. Grip one tube in one hand and the
other tube in the other hand. Then ask a friend to turn
VR2 very slowly until the lamp just comes on.

This setting is used as your reference point. Turn
VRI1 fully clockwise then let go of the tubes and ask
someone else to grip them. If the light does not come
on rotate YR1 back until it does; this point will be his
“effort rating” in comparison to yours.

Remember that VR1 should be fully clockwise
(maximum resistance) before each competitor has a try.
It may be necessary to adjust VR2 occasionally so that
competitors’ ratings can be accommodated within the
scale of VRI1,

Certain conditions can influence the ratings, so
practice in the discrete use of YR2 can cause some
amusement.

During a trial run this device was tried by males and
females of a wide variety of ages. Young children
were found to operate the light much easier than adults.
Otle lady was hardly able to operate it at all within the
same range as her competitors.

It will probably be found that it is more difficult to
operate when the tubes are cold. After a little use the
tubes will warm up from the heat of the hands and make
it easier. Perspiration naturally aids conductivity so to
be fair all competitors should start with clean dry hands.

The relay will have a certain degree of residual
magnetism so the competitor should release his grip for
each try otherwise misleading results may occur. e
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DO ALL YOU WANT FROM A PRINTED CIRGUIT

Think what it means to be able to have just ONE printed circuit
to the design you want and you will see immediately just how
wonderfully CIR-KIT more than fills that long felt need.
CIR-KIT is quick — you simply lay the self-adhesive strip on
the board, drill holes for the components and you are ready to
solder them in at once. CIR-KIT is clean—there are no
chemicals, acids or etching processes involved. CIR-KIT is
adaptable—you can amend a circuit again and again quickly
and easily. ldeal for experimenters, this CIR-KIT is economical
—the No. 3 Constructors’ Kit advertised here contains enough
material to make up about 10 circuits, and components may be
closely mounted if desired. You can also repair damaged con-
ventional printed circuits; you can experiment quickly and
cheaply. In fact, CIR-KIT is the most revolutionary advance
in circuit techniques since the printed circuit itself was
invented and is already being used by many of the most
famous houses in electronics.
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Enough for about ten circuits

CIR-KAT KIT No. 3 contains high quality mounting board
/-

CHEMICALS, ETCHING
HEAT, SPECIAL TOOLS OR
RESTRICTIONS to LAY-OUT

(Bakelice laminate E.10) size 6" x 12", 4” x 6” CIR-KIT special
adhesive copper sheet and 15ft, of i” CIR-KIT special adhesive
copper strip. Land areas and special shapes are cut from the
CIR-KIT sheet. The heat-resistanc adhesive used will last
indefinitely with normal use even if you strip and remount
your CIR-KIT. With full instructions.
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Phone 603-2581: 603-4794

WHAT EVERY

GONSTRUGTOR,
EXPERIMENTER
AND DESIGNER
SHOULD HAVE

This is Kit No. 3 complete with instructions, board
and material in sealed polythene pack ready for

immediate use.
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Price 15/-

PROFESSIONAL
IN EVERY WAY

Lay the strip and land
areas, drill holes for
the components and your
cireuit is ready for the
components.

Nothing could be simpler,
yet the result is 1007,
professional.

Please quote Dept. PE.11 if you prefer not to cut coupon out.
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EXPERIMENTS in
' LOGIC DESIGN

by S.T. ANDREWS

T is only fair to admit at the start that division is not at
Iall easy. In many commercial computers, division,
and also multiplication, is carried out not by a lot of
extra electronics but by a special programme which is
held permanently in part of the storage area of the
machine. This programme is called into use whenever
a division is required and issues instructions to the
adding and subtracting circuits in the same way as an
ordinary programme supplied by a programmer.

These *“built-in” programmes have to be kept in the
machine’s store all the time and are usually responsible
for many of the more advanced functions; they are
collectively referred to as softrware while the actual
electronics is called the hardware. Division is com-
monly handled by software but for the sake of complete-
ness we will consider just the basis of a hardware
system to do it. It will be necessary to make several
detours from the main subject while doing so.

THEORY OF DIVISION

When discussing multiplication we saw that there
were two ways of multiplying x by y. One method was
to add x to itself y times, and the other was standard
long multiplication involving the formation of partial
products; it was this latter method we used. There
are, naturally, other ways such as logarithms, but these
are beyond the scope of our equipment.

In division there are again several methods available
for dividing x by y. It would be possible to subtract
y from x repeatedly until an answer of zero was
obtained. This would be extremely tedious. Alter-
natively long division may be used and it is this tech-
nique which is to be discussed here. -

In our usual fashion we shall consider a decimal
example first, say 120633 - 237. In the standard
decimal method the calculation proceeds as follows: an
attempt is made to subtract 237 from the left-hand three
digits of 120633 but this turns out to be impossible
since it involves (120-237) and for the moment we are
not concerned with negative numbers. Thus 237 is
moved to the right one place and it can now be sub-
tracted 5 times:

5

237)120633

1185

0021
next, the left-hand 3 in 120633 is brought down and
added to the right of the remainder of the subtraction,
an attempt is made to subtract 237 from this but again
this is impossible and so the last 3 is brought down.
The resulting number, 2133, is exactly divisible by 237,
nine times, so the calculation ends:

812

509
237)120633

1i8s

0021

00213
002133
237 x 9 = 002133
000000

In the binary system this process is simplified since
there are only two possible numbers. Consider 110110
— 1001 and, when working this out, we shall make all
numbers up to six bits by adding 0’s where necessary.

110

1001)110110
100100

010010

010010

000000

001001

negative result here—ignored

In this, and all future discussion on division, it is
necessary to assume that x/y equals a whole number.
In the simple arrangement to be discussed here any
remainders will be lost and if x/y is not an integer then
the result obtained will be the next lowest whole
number. The type of division where the answer is -
approximated to the nearest whole number is called
*“rounded division”. What we have here is not strictly
rounded division since all answers are rounded down to
the nearest whole number below.

The example worked out above gives the beginning
of a flow diagram for the division of x/y. First it is
necessary to shift y to the left until its most-significant [
is in the same digit position as the most-significant 1 of x
(i.e. it is necessary to ensure that these two 1’s are above
each other as in the example above). It is possible to
arrange for this to happen but this is difficult, a simpler
arrangement simply goes on shifting y left until a 1 is
found as the most-significant bit.

Once this has been done the division loop can be
entered for the first time. The actual loop is somewhat
similar to the one used for multiplication but with a
subtraction instead of an addition. The shifted value
of y is subtracted from x and, to begin with, only the
sign of the number produced is considered. 1If it is
positive, or if the result is zero, then a 1 is written into
the answer as the most-significant bit. If the result was
negative then the shifted value of y was greater than the
value of x, in this case y is shifted logically down one
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trigger for dual-heat control.

Instant-heat Soldering Gun
Solders in seconds ... heats immediately ... cools quickly. Long reach ... built-in
spot-light. Perfectly balanced, lightweight, comfortable to use. Two position

EXPERT Dual-Heat Gun. 8200D 57/6.

EXPERT Soldering Kit. 8200D-PK 72/6.
Kit contains: Expert Gun; resin-cored solder; cleaning brush; soldering aid
tool ; spanner; 2 spare bits. In fully fitted polypropylene carrying case.

PRECISION SOLDERING EQUIPMENT

The MARKSMAN Soldering Iron

Compact, lightweight, highly efficient, gives full 25 w. heat at tip.
Screw-in tips and long reach for tight space working. Handle always

cool.

MARKSMAN Soldering iron SP25D 25w. 240v. 29/-.
MARKSMAN Soldering Kit SP25D-K. 38/-. Kit contains: Marksman
Iron ; resin-cored solder ; soldering aid ; 2 spare tips.
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place and the process repeated, and in this case the most-
significant bit of the answer would be a 0. In the case
of a positive result y must also be shifted down after the
calculation so the overall flow diagram so far is that
shown in Fig. 6.1.

NEGATIVE NUMBERS

In building up this loop we have made reference for
the first time to negative numbers in the machine; this is
an entirely new concept as we have avoided them until
now. It is essential to have some means of representing
negative numbers; complements could be used but
these would be no good by themselves since there would
still be no way of telling if a given group of I's and 0s
represented a positive number or the complement of a
negative one. 'To overcome this problem let us say that
in any given binary number used as an operand in the
machine all but one of the bits is a number digit but the
one other bit is a sign bit and shows if the number is
negative or positive. To avoid splitting the number the
sign bit must be at one end of the number and, for
reason to be explained shortly, the convention to be
used here will make the extreme left-hand bit into the
sign bit. A 1 in this position indicates a positive
number and a 0 shows a negative one.

o)

Make most -
signuficant Bit
of yet _
SUBTRACT Shift y down
x—ysX one place

Test sign
Bit of ¥

—_—
n appropriate position of answer

Fig. 6.1. Basis of a flow diagram for division operation

When discussing subtraction we saw that in the
subtraction (x — y) when x > y the (positive) result
was a binary number with up to the same number of
digits as the operands, but with an apparantly erroneous
1 in the digit position above. Now let us reverse the
numbers used in the subtraction example and try to do:
(14 - 33), i.e. 001110 - 100001; using the subtraction
techniques as before we get the logical negative of
100001, 011110 add one to give the complement
011111 and then add this to the other operand,
011111 -+ 001110 which is (0)101101. The result is
surprising, mainly because it appears to be wrong; the
answer is —19 not 145 as apparently seen above, also
it is.seen that the sign bit, i.e. the bit to the left of the
number-bits, has changed to a 0 and is not the 1 usually
found in the result of a subtraction.

If we re-complement 101101, the apparently wrong
answer, we get 19 and since the sign bit is a 0 the
number, by our convention, is negative, so the result is
—19 which is correct. What we said before about
subtraction is still true but it can now be modified.
After performing a standard subtraction the sign bit is
tested; if it is a 1 then the remainder of the answer is the
direct numerical result and is positive; if the sign bitis a
0 then the number is negative and must be com-
plemented to give the correct numerical result. In
division, negative numbers do occur sometimes but it is
not necessary to re-complement the result since the only
important point is the polarity of the number; the
numerical value is irrelevant.

DIVISION, SPECIFICATION

In the multiplication circuits the y operand had to be
written into a separate register, Q, unlike all previous
functions where both operands were sent straight to the
adder. In division this is taken a stage further and
both operands have to be sent to special registers. This
is inevitable because the whole adder is required when a
subtraction is being performed and both input registers
are occupied. When we come to construct the final
machine we shall see that this is not really a dis-

Subtract circunts as before

Siqmificant Bt of esult of subtruction”]
Miscellaneous control signals
to shift circuits etc.
WL )

'DIVIDE  CONTROL
UNIT

Output Register —result /
is put in here one Bit at
a time

Fig. 6.2. The special registers C and D are required to
hold both operands during the division process

advantage but for the moment we shall simply define
two new registers, C and D, in which the operands are
held during division. These two registers must have
rapid access to the adder input; the overall set-up is
shown in Fig. 6.2.

Fig. 6.1 was the beginning of the divide flow diagram,
the complete flow chart is given in Fig. 6.3 and the mode
of operation is as follows. First, y is written into the
adder B register and shifted up until its most-significant
bit is a 1. Then the main loop is entered, the sub-
traction (x — y) is performed after which y is shifted
down one place by the shift-down circuits attached to
register . The sign bit of the subtraction result is
tested; if it is a O then the subtraction has produced a
negative result and a 0 is written into the output
register in the appropriate position. Al the adder
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Fig. 8.3. Complete flow diagram for
division

Write Opérands
x+C y-=B

Shift y up
one place

(s most -
signifrcant Bit
ofyal?

YE

Trensfer y—~0
Clear 8

\

Open when Bistable is Set

Decimal
o
Binary
Open when
Bistable
15 Unset
Keyboard
NUMERALS
SP
Funct
+=X=8 R 4
Ll -« 1 5 |
- I4

Multiple input Registers
Fig. 6.5. Basic numerical input arrangement

g_._)

Ao

SUBTRACT
ey oy
-0

ast Shift y {in D)
Character down § place

R—=C

Test sign
Bitof®

Postive
orQ

Write{ {Vrllc 0

In appropriate position of answer

Transfer

YES

aching Busy'signahs
from"; ‘c"g”

Fig. 6.6. Interrogation circuits

Fig. 6.4 (below). The overall logical system for division,
minus the shift-down or write-answer-digit circuits

—

Initiate shift down

To Output
register
t
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Bit= 0 J
CLEAR
A/B/R
TRANSFER
R f B, e
sinificant Bit
SUBTRACT : N -»CLEAR C
u J
1
:’/Enm loop first time
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subtroction, eg Make most- Transfer
nd pulse siqn"icwl bit of o
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itigte shift. Write
povay
x
O y-~8
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TUNER-AMPLIFIERS

227M MONO TUNER-AMPLIFIER
- (illustrated) £40. 1.6
127 STEREO TUNER-AMPLIFIER

£40. 1.6
127M MONO TUNER-AMPLIFIER £29.18.9
OPTIONAL CASE, teak and vinyl hide £3.10.0

Three tuner-amplifiers, identical in size and similar
in styling, each with the same high performance
AM-FM Tuner incorporated. The 227M provides
10 watts power output whilst the 127M, with 5 watts
output, is designed for those whose power re-
quirements are more modest. The 127 is the stereo
version of 127M, having two amplifiers, each of
5 watts output. All three have similar facilities;
pickup and tape inputs, tape recording output,
bass and treble tone controls.

M5 Stereo Radio Decoder £14.10.0

Enabling any of our current stereo tuner-amplifiers
and tuners to receive the BBC's new stereo
broadcasts.
For full details and technical specifications of all
models, plus list of stockists, post coupon or write
mentioning 11PEG6.
ARMSTRONG AUDIO LTD.
WARLTERS ROAD, N.7
Telephone: North 3213

Address
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T.R.S. BARGAINS IN KITS, COMPONENTS AND EQUIPMENT

ﬁu* % T.R.S. F.M. STEREO DECODER
'd on Mullard design and produced by T.R.8.
‘Bullt-in stereo indicator, 6-transistor model, readily
adaptable for use with valve tuners as well. For
9-15 v, operation. Complete kit with circuit and
instructions $4/19/8 (plus p/p 2/6).

TWO FAMOUS MULLARD AMPLIFIERS
Mullard design and T.R.S. kits assure
quality and value.

MULLARD 3.3" 38-valve Hi-Fi | MU

WE ARE SINCLAIR SPECIALISTS
We carry full stocks of these world-famous all- British designs
as advertised and give prompt delivery.
MICRO-8 8ix stage vest-pocket revr. (Kit) ....
MICRO-FM 7 tramsistor FM tumer-revr. (Kit) ..
Z.12 combined 12 w. amp and pre-amp. built .. 89/6
25 de luxe pre-amp/control unit built £0.19.6

“CIR-KIT”’ FOR INSTANT GIRGUIT MAKING
Indllpemble for contructors. Enables you
to produce “‘printed circuits” quickly and 1 5
cleanly. Kit No. 3 inc. baseboard, pro-

cessed copper and strip sheet as advertised.

6 VALVE AM/FM TUNER UNIT

Med, 190 m., 550 m.,
V.H.F.—86 Mclu-lO'i

Mc/s., 6 valves and
metal rectifier. 3

Magic-eye,

button controls, on/oﬂ 3
Med., VHF. Diodes ,
and high output sockets with gain control. Iluminated
2-colour perspex dial 11} x 4in. chaesia size 11{in x 4in. x
5iin, Btrongly recommended for use with Mullard amplifiers
below. For A.C. mains 200/250v. Unbeatable value, Complete
kit,inc. Power Pack asillustrated, 11 gns. Carr.7/6. Ditto less
Power Pack 10 gna. Carr. 7/6. Circuit and Const. details 4/8.
Free with kit.

quality at resonable cost. Bass Boost

and Trebl trols, quality secti ;::a 1.5 ohm’: l:‘:-
output (@and 150hms) | ons circmit with
40 ¢/s-25 ke/s+1 4B. 100 mV. for hegvy duty ulira-
3W, less than 19 distortion. Bronse hnu.r quality out-

. Basic ampli-

escutcheon panel, Complets Kit only “: Xit price 29, /“ 6.

£7.10.0 Carr. 7/6. Wired and tested | oo Dig. Moo
5100, | ol 111 gua, T
2-VALVE PRE-AMP. d on Mullard’s famous

UNTT. Base:
2-valve (2:!!‘88) cireuit with full equalisation with volume,
bass, treble, and 5-pos. selector switch. Size 8in, x 8in. x 2}in.
Complete kit 8 gns. Ready built £7/18/8. Carr. 3/8,

7 VALVE AM/FM R.G. CHASSIS
3 wave-band, L/M/FM. Permeability tuning on F.M. Large,
clear dial A.V.C., good neg. feedback. Magic eye, 3 w. output.
A.C. 200/250 v. Circuit diagram available. Aligned, tested
;ml&li rewdy for use £18/19/6 (Carr. and ins, 7/6), S.A.E. brings
utl details.

TRANSISTOR. COMPONENTS
Midget 1.F.’s—465 Kc/s. -,"ln diam. first, second or

third, €3 ..t i e 5/6
Osc. Coil M. & L.W. fin 5/-
Midget Driver Trans. 9 : 1 6/~
Midget Output Trans. Punh Puli—3 ohms .. 6/-
ELEC, COND) , Midget 1 mfd.-50 mfd. ea. 1/9
1Omid ... e 2/-
COXDENSERS. 150 working: .01 mfd., .02 mtd.,

.03 mtd., .04 mid. 8d.; .05 mid.,.1 mid. 1/-; 25 m(d

1/3; .5 mfd. 1/8 ete.

MIDGET TUNING CONDENSERS. MIDGET VOL‘JIE
CONTROLS. SPEAKERS.

MISCELLANEOUS
ENAMELLED COPPER WIRE—2 oz. reels 14 g.-20 g. 3/-
g?gg!?g 3/6; 30g.-34¢.4/3; 36g.-38¢.4/9; 30g.-40¢g
TINNED COPPER WIRE. 16-22 g. 4/- 20z.
BONDACOUST Speaker Cabinet Acoustic Wadding (lin.
thick approx.) 18in wide, any length cut, 8/- yd.
VEROBOARD—AL sizes including 2} x 5in., 8/8; 2} x 3tin.,
8/-; 8%xbin., §/2; 3% x3%in., 8/8; 3}x17in, 12/6. Al
accessories and tools in stock.
VOLUME CONTROLS, LOG and LINEAR—5K-2, () 3in
Spindles Morganite Midget Type 1}in. diam. Guar. 1 year.
LOG or LIN ratios less 8w., 8/8. DP. 8Sw. §/~. Twin Stereo
less 8w., 7/8. D.P. 8w., /8 (100k to 2 Meg only).
RESISTORS—Modern ratings full range 10 ohms to 10
megohms, £0% 1-1 w, 3d, ea., ditto L w. 8d. ea., 2 w. 04, ea.,
109% t-} w. 4d, ea., 5% Hi-8tab., }-} w. 6d. ea. (below 100
ohma and over 1 meg. 98d. ea). 1% Hi-stab., } w. 1/8 ea.
(below 100 ohms. £/~ ea.).
ERSIN MULTICORE SOLDER, 0/40 4d. per yard. Cartons
6d., 1/-, 2/8 etc
wmlwotm) lESIl’l'ORS 25 ohm to 10 K. 5 w. 1/8.

2 l to 1,000 p
rce ete., 001 m!d to .01 9. and .1/350 v. 104. 02 MF
to 0.1 MF. 500 v. 1/-. .25 T.C.C. 1/6. .5 T.C.C. 19,

CLOSE TOL. 8/MICAS, 10% 6 pt. 5007p{. 8d. 600-5,000 p?.
1/-. 1% 2 pf. 100 pf. 8d. q00 pt. 8d., 100 pt. 500 pf. 11d.
576 pt. 5,000 pf. 1/6.

ALLMIN. CHASSIS. 18g. Plain Undrilled folded 4 sides
2in. deep, 6in.x4in., 4/6; 8inx6in., 5/9; 10in. x7in.
8/9; 12in, x 6in., 7/8; 12in. x 8in., 8/~ ete.

ALUMIN. SHEET, 18g. 6in.x 6in. 1/-;
6in, x 12in. 8/-; 12in, x 12in., 4/6 each.
TYGAN FRET (Contem. pat.) 12in. x 12in., 8/-; 12in. x 18in.,
3/-; 12in. X 24in., 4/« etc.

SEND 3d. FOR VALUABLE MONEY-SAVING LISTS—
PACKED FULL OF INFORMATION.

8in. x 9in., 1/6;

POSTAL AND PACKING CHARGES
or C.0.D., post and packing }ib. 1/,
.llb. 1I9 3{6 3/- 5b. 3/9, Slb 4/6, ete,

TRANSFORMER MANUFACTURING
SER IcE

‘We manulacture all type: Maips, Transt. chol
Quality I!'l‘nnl,m. “&’ uinvlhd!ormdsll
mtnm for small n runs. Quotations
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70 BRIGSTOCK ROAD, THORNTON

(A few doors from Thornion Heath Slallon, Southern Railway)
Telephone: THO 2188. Hours: 9 a.m.—6 p.m. dally. 1 p.m. Wed.,

Established 1949

COMPONENT SPECIALISTS
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You'll find it easy to learn with this outstand-
ingly
essential facts are explained in the simplest
language, one at a time; and each is Illustrated
by an accurate, cartoon-type drawing.

The series will be of
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training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT THIS MONTH'S
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POST NOW FOR THIS OFFER 7!

The New Picture-Book’way of learning
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

successful new pictorial method—the

The books are based on the latest research into
simplified learning techniques. This has proved
that the Pictorial Approach to learning is the
quickest and soundest way of gaining mastery
over these subjects.

value in

only.

To Selray Book Co.
60 Hayes Hill, Hayes, Bromliey, Kent
Please send me Without Obligation to Purchase, Basic Electricity/Basic
Electronics on 7 Days’ Free Trial. I will either return set, carriage paid,
in good condition within 8 days or send down payment of 15/ (Basic
Electricity) followed by 6 fortnightly payments of 10/-,
of 15/- (Basic Electronics) followed
Alternatively, I will send 68/- (Basic Electricity—5 parts).
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This offer applies to United Kingdom
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registers are cleared and the loop is re-entered usmg the
shifted-down value of y.

If the result of a subtraction is a positive number then
C is cleared and the result of the subtraction is written
into it. Also, a 1.is written into the appropriate place
of the answer register, then all the adder registers are
cleared as before and the subtraction is repeated using
the shifted-down value of y in D and the result of the
last subtraction in C.

It is not proposed to give a full logical system for
division. The shift-down circuits around register D are
similar to the shift-up circuits used in multiplication
except that they start at the bottom and work up. A
*“last-character” signal must also be used; again this is
similar to the multiplication system in its operation.
Similarly, in the multiplication circuits, the Q register
was arranged so that whenever a “test-Q” pulse was
applied the content of the next bit of the register was
read out on a common output wire. A similar arrange-
ment can be used to write digits into the separate bits
of the answer register of division.

Fig. 6.4 gives the overall logical system without
showing details of the shift-down or write-answer-digit
circuits. It must be realised that this division system is
included mainly for academic interest only, and such
arrangements, being very cumbersome, are not often
found in practice.

THE COMPLETE MACHINE

The discussion of the division circuitry brmgs to a
close the description of the individual calculating
circuits. What we now have is a number of dis-
connected circuits each. capable of doing one kind of
function and to complete the story we will consider how
to make this into a practical design.

The ideal system of operation would be one where
calculations were performed by the operator typing the
-problem onto a keyboard and then operating some sort
of “*start” switch which would then cause the calculation
to be performed and the result typed back. We shall
assume that this is the actual requirement and that, to
add two numbers, the operator would simply type:
10722 + 936 followed by a start symbol. This could well
be the = sign, so that after the operands were typed,and
the = key pressed, the result would appear to the right
of the = giving the final format: 10722 + 936 = 11658
which would be very satisfactory. The only other
requirement is that there must be provision for prevent-
ing numbers from being read in while a calculation is
already in progress. Thus before the operator can type
a problem he must operate an overall START control
which interrogates the machine to see if it is free. If it
is then a light comes on indicating *“You may start”. If
the machine is already busy with a problem then a
“wait” lamp comes on and remains on till the end of the
calculation, then the “You may start” lamp is lit and the
calculation can be begun. Finally, the circuits must be
self-clearing, i.e. everything must be re-set to zero after
each calculation. These then are the design require-
ments needed to convert the machine from a laboratory
toy to something approaching a useful machine. We
sﬁgll now consider the extra equipment needed to do
this.

Since the numbers (operands) are fed into the machine
one after the other, they must be held in a small store
until needed. Similarly, the function, addition, etc.
must be retained because at a later time it will determine
which part of the machine is to be used. Fig. 6.5 shows
the beginning of the numerical input circuits. Assuming
that the bistable is initially unset then the first number

typed on the keyboard will be converted to binary and
stored in the x input register. Pressing the space bar
(called SP) on the keyboard at least once sets the
bistable so that the second number typed will enter the
y input register. The function is stored, in any suitable
coded fashion, in the F input register. This arrange-
ment, incidentally, gives a remarkable latitude as far as
the input format is concerned. The only real rule is that
the two operands must be typed in the sequence: x, at
leastone SP,y. Thusx + y; +xy xy-+ will all resultin
the same digits being stored in the input registers.
When the = key is pressed a gate is opened allowmg the
stored function to enter the decoder. This is merely
a system of gates working on the function digits; it
triggers one or other of the function inputs.

This, and the rest of the circuit, is shown in Fig. 6.7.
The digit input circuits are as in Fig. 6.5 and the = gate
output is seen to open the gate output from the F
register. Each function calls in the operands x and y
whenever it wants them, this being done by the “write
x”’ and “‘write y*’ wires which are part of each function
and which open appropriate gates. The “end” or
“calculation finished” pulse of the functions opens a
gate allowing the result in R or elsewhere to pass
through a binary-to-decimal converter and then pass to
the keyboard for printing. After a short delay the
“end” pulse clears all registers and passes up to the
input side, unsetting bistable C on the operand input.

OPERATOR INPUT SECTION

The last section is the operator input section. When
the operator wishes to start a calculation he presses the
Start switch. This sends a pulse through an or gate to
the “machine free?” circuits which are simply a com-
bination of a bistable and two gates as in Fig. 6.6. If
.the machine is free a “you may start” lamp is lighted,
gate B is opened and bistable C is set; this sends
“‘machine busy’’ signals to the above unit until the
calculation is finished. Gate B, now being open,
allows the operands to be typed on the keyboard and
fed to the input registers. When the calculation ends
the various events already listed take place and also the
“end” pulse unsets C thus indicating that the machine is
now free.

If an attempt is made to use the machine while it is
already engaged then the input Start pulse will leave the
“machine free?” unit on the *no” line. In this case it
will set bistable D so the *“wait” lamp lights; also gate E
is opened. Consequently when the “end” pulse
appears it has yet another function; it goes through gate
E and unsets D, extinguishing the “wait” lamp. Aftera
short delay it is applied to the Start input through the or
gate and since the machine must now be free it will
light the “you may start” lamp as before. The two
extra registers required in division, C and D, can be
made equal to the x and y input registers; this is quite
reasonable.

FINAL COMMENTS

It must be realised that the machine described in this
series of articles is not a computer in any sense of the
word. What has been described here is, at the best,
only the basis for a simple electronic calculator. A
computer would have a vastly greater number of
possible functions and would almost certainly use soft-
ware to handle division and multiplication. Computers.
have the ability to store operands and instructions and
then carry these out in a predetermined sequence. Our
machine is only capable of performing one very simple
step at a time.
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Fig. 6.7. Complete logic

diagram for the electronic
calculating machine
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The circuitry discussed here is only one of the very
many variations which can be used. Perhaps the most
obvious feature of this sort of system is that the numbers
in the machine are used in a ‘“‘parallel” arrangement, all
the bits of a given number passing simultaneously on
separate wires. Another system called the ‘“‘series”
type represents numbers by trains of pulses following
one another on a single wire; this increases the time
taken to transfer a number from one part of the machine
to another, but greatly reduces the amount of electronics
required. Serial number systems are, in many ways,
better than parallel ones and although the overall
principles are thé same, the detailed logic is somewhat
different.
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One last point must be made. Despite the com-
parative simplicity of the individual logic elements, the
overall machine described in this series is extremely
complex. Construction of the machine should be
attempted only by those readers with a reasonable
knowledge of electronic fundamentals. Although the
logic diagrams published are accurate, adjustments will
undoubtedly have to be made in some of the finer points
of circuitry before the circuits will work to full efficiency.
These adjustments cannot be performed without a
complete understanding of all the principles involved.
For those who succeed in an undertaking of this
magnitude, however, the sense of achievement is
considerable. *
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DF LORE PLAVERS o

Players

fit m.nm per!ec ly.

Special instructions
enable assembly in
30 minutes, only &
wires to join,
12 months’
guarantee.
TO BUILD
YOURSELF
PORTABLE CABINET SUPERIOR AMPLI-
As illusirated. To fit FIER. Ready made and
standard player 69/6 tested. Guaranteed better
or autochanger. / sound! Fully isolated AC
RCS 3 WATT AM- Mains Transformer 4 watt
PLIFIER Ready made and ountput. triode

tested with UCLS2 triode Volume

pentode valve 5

and loudspeaker. knobs. Quality 6
SINGLE PLAY UNITS Loudspaaker.
BSR Junior 9.6 AUTOCHANGE UNITS
7 24196 BSR Superstim .19.6

Garrard SRP12 £4,19.6 Garrard 1000 5. 9.
Garrard SP256  £10.19 Garrard 2000 £6.19.6

rard A70  £19.19, Garrard 8 9.
Garrard LABSO £24.10.6 Garrard AT60
Garrard 401 20.1 digcast turnuhle 510 19.8

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key

tin.  14/6  I&in. 18-  13in.  22/6
fin.  14/9  ifin. 18-  2in. 34/3
fin.  15/6 Ifin. 18/6 2din. 37/9
Fin. 159 1din.  20/)-  2iin. 4473
lin. 18- lin. 20/6 lin.sq. 31/6

BARGAIN XTAL PICK-UP ARM Complete with

ACOS LP-78 Turnover Head and Stylii 20/-; Stereo 30/-.
SPEAKER FRET Tygan various colours, 62in. wide, from
10/- $t.; 26in, wide from 5/- ft. SAMPLES 8.A.E.
EXPANDED METAL Gold or Silver 12 X 12 in, 6/-.
NEW GARRARD GRAM MOTORS 100-130v. A.C. 15/-
pair for 200/250v. (in series), or 10/- each Post Free.

NEW EI.EGTROIYTIGS FAMOIIS MAKES

TUBULAR |
2/360v. .. 2/3 100/25 v. .. 2- | B/ v. 9/6
4/360v. .. 2/3 | 250/25v. .. 2/616/600v. .... 12/8
8/460 .. 2/3 ) 600/15v. .. §/- 18+10/600 v. 76
16/450v. .. 3/- | 8+8/450v., 3/8|32+32/450v. 6/
32/450v. .. 3/9 ' 8+16/450 v. 3/9 | 50+50/350v. /-
25/26v. .. 1/9| 16+16/450 v. 4/3 | 60+100/350 v. 11/6
50/50 v . 2/- | 82+32/350 v. 4/6 | 100+ 200/275 v.12/6

PAPER TUBULARS

.5
4 0. 02. 1/8; 0. 047 0.1 2/8.
E.H.T. CONDENSERS. 0W1mld 7kV., 8/6; 20kV., 10/6.

SUB-MIN, ELECTROLYTICS. 1,2, 4,5,8, 10 25.80 50,100,
250 mfd. 15v, 2/6; 500.1000 ‘mtd. 18v. 3/6; 3000 mid. 25w, . 7=

CERAMIC. 500 v. 1 pF. to 0.01 mfd,, 8d. PULSE CERAMICS
10 pF. to 180 pF., 12 kV., 2/8.

SILVER MICA. Close tolonnca(nhu or minus } pF.), b to
47 pF.,1/-; dmo 195 50 to 800 pF. 1/-;1,000to 5,000 pF., 2/-.
TWIN GANG, *0-0" 208 pF.+176 pF., 10/8; 365 DF minia-
ture 10/-; 500 pF. standard with trimmers, 500pF.
midget less mmmers. 7/8; 500 pF. slow motion,
lmlll s-nng 500 pF, 18/8 sinsle “0” 365 pF.
SHORT WAVE. Single 10 pF., 25 pF., 50 p! 75 pF.,
IOOpF 160 pF., 5/8 eack. (:lnbunnged Conplan 9d. each.
TU]IING Solid dlelectno 100 pF., 300 pF., 500 pF., 3/6 each.
TRIMMERS. Compression ceramic 30, 50, 70 pF., 9d.;
100 pF., 150 pF., 1/3; 250 pF., 1/6; 600 pF., 750 pF., 1/9

BEST BRITISH PVC RECORDING TAPES

11/8 DP. 5in. 1200it..
Spne 8pool! 2/6. Tape Splicer 5/-. Leader Tape 4/6
Tape Heads: Collaro 2 track 28/8 pair, B.S.R. 4 track 70/-.

MAINS TRANSFORMERS ..,
250-0-260, B0 mA. 6.3 v. 3.5 a. Rachﬂer 63v. 25/-:1 a.
or 5 v. 2a; Ditto 350-0-350, 29,

MT. 510/300-0-300 v, 120 mA 63 v.da. ...... 29/8
MINIATURE 200 v. 20 mA., 6. 3v.1a .. - 10/8
MIDGET 220 v. 45 mA., 63v.2a. ... .. 15/8
SMALL, 300-0-300 v. 70 mA., 6.3 v. 4 8. . 18/8
HEATER TRANS. 6, 3 v. 1‘ l 7/6;6.3v.48. 10/8

Ditto tapped sec. 1.4 4,5,68v.13 amp. .. 10/6
GENERAL PURFOSE LOW VOLTAGE. Outputs 3, 4, 5,

6,8,9,10,12,15,18,24and 30 v, at 24, ........ /n
Dmo. 1 amp.,, 5, 10, 15, 20, 25, 30, 35. 40 56, 60 20/6
Sub-Min, Mains to § v. 80 mA,1 x 1} X lun ...... 718
AUTO TRANSFORMERS 0-115-230 v. Input/Output,

60w. 18/6; 150w. 25/-; 500w. 82/6

FULL WAVE BRIDGE SELENIUM RECTIFIERS:

, 6 or 12 v. outputs, 1} amp., 8/9; 2 2. 11/3; 4 a.. 17/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for charging at 2, 6 or 12 v., 1} amps., 15/8; £ amps., 17/6;

4 amps,, 25/-, Circuit included. Amp meter 5 amp, 10/6.
MOVING COIL MULTIMETER TK 25, 47 /6
0-1,000v. A.C./D.C., ohms 0 to 100k, efc.,

MOVING COIL MULTIMETER EP10K. 79 /6 !
0-1,000v. A.C./D.C., ohms 0 to 3 meg. etc.

MOVING  COIL MULTIMETER EP20K.

0-2,500v. D.C, 20,000 ohms per volt. 0-1,0600v. AL 99/6
Ohms 0 to 6 meg. 50 Microamps full scale.

EW MULLARD TRANSISTORS
0c71 G/- 0c72 7/8; OCBID 7/6 0081 7/6 AF115 10/8;
AF114 11/- 0C44 8/-; O 8/-; OC. 9/— 0C170 8/6;
AF117 9/8. 0C268 12/8 Tnnlmor Holdern 1/3.

ra——
VALVE HOLDERS. EAS50 6d. MOULDED Int. Oct. 6d.
Mazda Oct. 6d.; B7G, BSA, B8G, B9A, 9d.; B7@ with can
1/6. BSA with can 1/9. Ceramic OCTAL, EF50, B7G,
BOA, 1/-. Valve base plugs B7G, BOA, Int, Oct 23,

e —————————————————————
TRANSISTOR MAINS ELIMINATORS 29 6
PP1-8 volt, PP9-9 volt (All same sizes u batteries) 80 mA.

DOUBLES 42/6. PP1-}PPl, PP9-+PP9, PP11—4!+4!).
POWER PACK 9v. 300 mA. Full wave. Fully smoothed. 45/-.

WEYRAD P50 — Transistor Coils
RA2W 6 in, Ferrite Aerial Spare Cores
...12/8 | Driver Trans, LFDT4

. P60/1AC...... 6/4 Printed Circuit, PCA1,
LF.P50/2CC 470 ke, J.B. Tuning Gang
3rd 1.F, P50/3CC 8/- | Booklet.

Volume Controls \ 80 o Goax 6d,¢,
Long dl Mi Semi-air spaced  Cable
ng spindles, idget Size 10 ya 178" 60 v, Bars

5 K. ohms to 2 Meg. LOG or
S 3 D.

LIN, /= -,
Stereo L/S 10/6 14/6.

COAXIAL PLUG PANEL SOCKETS 1/-. LINE 80C.
T8 %/-. OUTLET BOXEB SURFACE OR FLUSH 1/8
BALAICED TWIN PEEDERS 6d. yd., 80 or 300 ohms.
TELESCOPIC CHROME AER.IALS 121 extends to 33in.
et 3

FRINGELOW LOSS
Ideal 625 lines

8/8 each. CAR AERIAL PLUGS 1

CRYSTAL MIKE INSERTS
1. X Qin. 8/8; BM3 1 x Rin.7/8; ACOS 11 <
TANNOY CARBON MIKE with Switch ..
MOVING COIL HEADPHONES 100 ohms.
(Slightly soiled but gusranteed)

lin. 8/6

BAKER 12 in. STALWART

An inexpensive loudspeaker for
High Fidelity. 3 ohm or 15 ochm models

Max, Power ........ 15 watts
Bass Res. . ... 40{50 cps
lux .. 12,000 ganss
Voioe Coi ....... 1} in,
Res . 45-13,000 ow
Chulil Solid ‘Aluminium
Overalldis. .......... 12} in,
Overall dopth . ... .. 8in,
POST
PRICED GNs. ros

(State 3 or 15 ohm)
PLANS ANDCATALOGUE
FRE.

GBOVP MODELS FOR, VOCALS
BASS, LEAD and RHYTHM GUITARS
30-10,000 cps. Voice Coils 15 ohms. Heavy duty

‘Group 25’ ‘Group 35" ‘Group 50
o 5gns. - 8lgns. L I8gns.
LOUDSPEAKERS P.M. 8 OHMS. 2}in., 3in., 4in.,

7n. X 4in., 15/8 each; 8in, £2/8; 8lin. 18/8; 10in. 30[-.
8in. 22/8; 8 X 5in. 21/-;

2/6, close-circuit 4/8.
DX 8-pm 1/3; Lead 8/8.

Plu; . Socket 1/-. Banana Plugs 1/-. Sockets 1/-.
JACK PLUGS STANDARD. Chrome 8/- Gmn {n%-pin 3/e.
WAVE-CHANGE SWITCHES WITH L ES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-wayor 1 p 12-!!
4 p. 2-way, or 4 p, 3-way, 3/6; 8 p. 4-way, 2 waler, .
Wavechange “ MAKITS » 1 p. 12-way, £ p. 6-way, 8 p. 4-way,
4 p. 3-way, 8 p. 2-way. Prices include click spin
adjustable stops, spaces, etc., 1 wafer, 10/6; 2 wafer, 1
3 waler, 19/6; 4 waler, 24/-; 5 wafer, 28/& extnvnlerl 4.
TOGGLE SWITCHES, 5.0., 2/-; 4.9., 3/6; d.p.d.t s 4=,
SPEAKER-FRET. Tygan various colonn. 52in, wide from
10/-1t.; 28in, wide from 5/- ft. Bamples, large, 8.A.E.
EXPANDED METAL. Gold or Silver 12 x 12in. 6/-.

AM TUNER MEDIUM WAVE. Three Transistor
Superhet Rudy built. Printed Circuit. Ferrite Anul 79 16
Size 5:” X 31" X 1j. Ideal Jor Tape Recorders

FM TUNER 88-10! Mo/s Six Transistor. Snperhec. Ready
built. Printed  Circuit, Cllibn

slide dial tuning. Size 8” X 4” % 84”

3 WATT QUALITY AMPLIFIER. T Tranaistor 75 /_
Push-Pull Ready built, with volume control
—————————————————
NEW MANUFACTURERS SURPLUS UHF BBC 2 AERIALS.
BBC 2 Double Gold Ring Set Top -22/8

BRBC 2 Five Element Loit Model...
BBC 2 Five Element Outdoor Wail

1866 GRAM
CHASSIS

Three Wavebands: Five Valves: ECHS1.
Long., Med., Short. EF89, EBCS1, EL84, EZ80,
12-month guarantee. A.C. 200-250 v, Ferrite Aerial
5 watts 3 ohm. Chassis 13lin. X 7%in. X B5in. dial size
13in X 4in, Two pilot Lamps. Four Knobs. £ | o | o
Ahgned calibrated. Chassis isolated from mains -
B.B.C.

HIGH GAIX TV. PRE-AMPLIFIER BAKD [
Tunable channels 1 to 5. Gain 18 dB, ECC84 valve.
Kit price 32/6 or 55/- with power pack, Details 6d.
BAND III I.T.A.—same prices. Tunable ehlnnell 7to138.
Bnnrl I or III, Coils and circuit only, 8/6. Chassis 4/9,

B.C. 2 SUPER BOOSTER transistor model. Budy b\ult 75/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin. sides.
?x4in,, 5/6; 9x 7in., 6/6; 11 x3in. 6/6; 11 x7in. 7/8;
13 x @in. 9/6; 14 x1lin. 12/8; 15 x 14in,, 15/-,
ALUMINIUM PANELS 18 s.w.g. 12x12in. 5,
4/6; 12 x 8in. 8/6; 10x 7in. 2/9; 8 x8in, 2/-;

% RADIO BOOKS ¥ (Postage 94.)

Radio, T.V, Valves, Diodes, Transistor equivalents
High Fidelity Speaker Enclosures and Pllnl
Transistor
Mullard Audio Amplifier Manual ..........
Radio Valve Guide, Books 1, 2, 3, 4,0r 5
Practical Radio Inside Out

Transistor Audio Amplifier Manual .

International Radio Stations Lis
Modern istor Circuits for
Sub-lmmturo Transistor Receivers .
Wireless World Radio Valve Data
At a glance valve equivalents

RESISTORS Pnlerred vllnel. 10 ohms to 10 meg.

tw 1w., d.; 1! w. 8d.; Sw. 1/-; 3 w: 10% 6.
KIGE STABILXTY 4 ow. 19 2/- Preferred values.
10 ohms to 10 meg. Ditto 5°,, 10 ohms to 22 meg., 8d.

watt 1 0.5t0 8.2 obm 3 w. 18
10 watt WIKE-WOUND RESISTORS 19
WBwatt J 10 obms to 8,800 ohms 2/
10K, 15K, 20K, 25K, 10W. 8-
MAINS D DROPPERS. Midget. With sliders. 0.3 a., 1K.
2 a., 1.2 K, 0.15 a,, 1.5 K., 0.1 &, 2 K., 6/- each.

0.
LINE CORD 100 ohms 1. twin plus resistance, 1/- ft.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
14 dh nin 250v, or 9v. input. Ready built with Mu Metal

STELLA RECORD PLAYER AMPLIFIER
4 watt, 2 stage. 3 to 7 ohm. Neg. feed back. UCL82. UYSS5.
£00-250v. A.C. tapped input. Chassis size 8 x 2! x 4in. high.
Gold/Walnut knobs. Volume and Tone controls on separate
Polished Wood Panel 6 x 2in. Brand new with
makers’ guarantee, BARGAIN PRICE P. & P. 1/6.

ADD-ON BABY ALARM UNIT
i For any make of T.V. or Radio. Ouly three

ANT

TV REMOTE CONTROL

For Philips 19TGI11A,

121A, © 125A, 1404,
23TG1114A, 113A 121A,
1 Stella 8'1‘1033A
30A, 434, 53A

Free

lncludel 114t 7-wly uble
ts., switches,

RETURN OF POST DESPATCH M:mmum P.P. Charge 1/6 per order unless otherwise stated. Full Lis

RADIO COMPONENT SPECIALISTS

R.G.D. and Regentone, Cim:it
o

connections. Made by K.B.,
provided and instructions for use with all makes,
battery required. Ready built and guaranteed,

With microphone. BARGAIN PRICE. Post Free.
THE INSTANT

RECORDING HEAD
DEMAGNETISER

Leaflet §.A.E,
200/250 v. A.C. =

35/-

for Mikes, Pick-Ups, Tuners. I 5 /_
Instructions and circnit supplied. Post Free.

WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT
POTS. Miniature T.V. STANDARD SIZE POTS.
Values 10 chma to 30K., 3/3, LOKG SPINDLE VALUES
Carbon 30 K. to £ meg., 3/-. 50 OHMS to 100 K., 7/86,

Al A. !
D3085, 7.3 CT : 1 Push Pull to 3 ohms for 0C72, OC81.. 11;-

D3034, 1,75 : 1 CT. Pusah Pull Driver for 0C?2, 0C81 .. 11/-
D3058, 11.5: 1 Output to 3 chms for OC72, OC81... ... 11/-

C.R.T. BOOSTER TRANSFORMERS
for beater cathode short or failing emission. 25°. nd 50°,
boost, 200/250v. AC input. State tnbe voltage /6
roquired, SorBor13v.

U —
EXT!NSION LOUDSPEAKER ——
In ‘p cabinet
mth 20K, Jead an .uwm For
any transistor radio, intercom, =
maing radio, tape recorder, etc. J
3 to 15 ohm 3 o, Post
Sixe: 73" x 53" x 3" Free

t 1/-, C.0.D. 2/6 extra. CALLERS WELCOME

337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase. (Export: Send remittance and extra postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn. Sglhunt. Tel.: THO 1663

¢
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Wit GENEROUS BUSSIAN GOODWILL OFFER!

/vor ./037'4

RADIO BYT
TECHNOLOGICAL

mAaelc!

Gers wom.o wmsnecw'nou
> THOUSANDS OF STATIONS &MNSMISSIONS |

S AMERIC

Take advantage of this incredible Russian radio offer! To promote trade and goodwill this
fantastic radio is offered to the British public at the amazing cash price of only £10.19.6, box
and post 4/6, or send £3 dep., balance 18 fortnightly payments of 11/11 (total credit sale price
274/6) + post. The impossible has been done! The Russians have triumphed in producing this fantastic
8 wave band Radio that YOU can have for hardly more than the cost of an ordinary single wave cheap
Transistor! Another proof of the fantastic ability of Russia in the f‘eld of electronics! 'H & G' Britain’s great
discount house, has secured a huge quantity zlloc:ted to the U.K, Fe just arrived! Brand spanking new
d_ready for use. YOU GET THIS AMAZING SET FROM US AT A PR CE THAT BEARS NO RELATION TO
ITS TRUE VALUE! Yes, 8 separate wave bands, including Standard Long, Medium and Short to cover
the entire world Unique side control wave band selection unit gives incredible ease of station
tumng! Hurry and test for yourselfl—thousands of stations and different transmissions at your fingertips 24 hours a day, even including amateur ‘Hams,’
‘Pirate’ radio stations, ships, etc.—truly nothing is secret! The Radio enthusiast can have the world in the palm of his hand! You must hear it for yourself to
believe it! Listen to the superb sweet tone! Control it from a whisper to a roar that will fill a hall! Runs economically on standard batteries—take it anywhere.
Perfact also for use in your car—any spead, any direction! SIZE 10{"X 71" ><3‘ Made to give years of perfect service. Beautifully designed. Attractive
contrasting colours. Complete with internal ferrite rod aerial and ‘built-in’ pic aerial ing to full 38" length. Also coloured Radio manual,
including simple operating instructions, and circuit diagram. Can also be used as extension amplifier for record player, radiogram, tape recorder or publlc
address. 12 months’ guarantee. (D:gt. )PE/IO). 196-200 Coldharbour Lane, Loughboro. Junc., London, S.E.5.
)

. 7 Hi. Holborn (Thurs. 1), 267 Oxford St {Wed. I, Thurs. 8, Fn 6), 166 North
Headquarter & General Supplies

End, Croydon (Wed. 1), 149 High St." Guildford (Thurs. 7). IZI :gh St., Colchester
(sThursF 1), 93 High St., Bromley, 66 South St., Romford (Thurs. I.). Stores 6 p.m.
at., Fri.

DAVIS & WHITWORTH LTD.

THE FIRST IN GREAT BRITAIN WITH
‘PACKAGED DEAL’' SEMICONDUCTORS

NEW RANGE UH.F. AERIALS FOR TRANSISTOR

Mounting rays, (‘omplete, 7 element,
72/6; 11 element, 80/-; 1+ element, 87/6; 18 element,
95/-, Compiete assembly instructions with every
unit. Low Loss Cable, 1/6 yd. U.M.F Pre-
amps from 75-/. State clearly channel number
required on all orders.

BBC : ITV * F.M. AERIALS
BBC (Band 1). Telescopic
ioft, 21/-, External §/D, 30/-.
“H”, £2.10.0.

ITV (Band 3). 3 element loft
array, 23-/, 5 element, 35/-.
‘Wail mounting, 3 element, 35/-.
5 element, 45/-.

Combined BBC/ITV. Loft
143, 41/3; 1435, 48/9; Wall
mounting 1+ 3, 36/3; 1+5,83/9;
Chimney 143, 63/9; 145, 71/3.
V’ll‘ transistor pre-amps from
73, e

F.M. (Band 2). Loft §/D, 12/¢, *“H”, 36/-. 3

element, 52/6. External units available. Co-ax.

cable, 8d, yd. Co-ax. plugs, 1/3. Qutiet boxes. 4/6.

Diplexer Crossover Boxes, 12/6. .W.0. or C.O,

P.&P. 4/6. Send 6d. stamps for illustmted llsts

Quotations for special arrays available
on request

K.V.A. ELECTRONICS (Dept. P.E.)
27 Central Parade, New Addington
Surrey
LOD 2266

by Lytel. 17/-

Practical Oscill pe Handbook, by
Rufus Turner. 26/-

Tr Specificati and Sub
;l;tzon Handbook, new ed., by Techpress.
/

Radio and Audio Servicing Handbook,
by King. 31/6

I1:,r}amiston in Logical Circuits, by Altes.

Circuits for Audio and Tape Recording,
by Judd. 8/é

ABC's of Electronic Organs, by Crow-
hurse. 17/-

How to build Proximity Detectors
and Metal Locators, by Shields. 21/-

Irti)f;( Ups, the Key to Hi-Fi, by Walton.

All prices include U.K. postage
Where possible 24-hour service guaranteed

UNIVERSAL BOOK GO0.

12 LITTLE NEWPORT ST., LONDON, W.C.2
(Leicester Square Tube Station)

BBC 2 (625) line transmissio
PocKET BooK Pack No. POUND PACKS 20/-

All U.H.F. aerials now fitted with tilting bracket A- 1. €-silicon rectifiers BY 100 type.
and 4 element grid reflectors. By Hibberd, 26/ 2 % 10-Relays, Mixed types and voltages all new.
{ioeflte lgct)unt/‘l.nzua\frm =t 7 elenlxgntl 35/-. 4 ’ AlS %_?r:‘:%a?sflcgnp::::rlz&!:‘o%ll? |Mv:ls

ment, 42/6, elemen . lement, B
57/6. Wall Mounting with Cranked Arm, Radio Valve Data, new 8th ed., by A6 1o Pmeﬁ plus high freq. 10 Wates 100 Mc/s
7ve/lemir81t. lMJ/- . ‘151) elem‘en(, 67 nl' 14‘elemem. Wireless World. 10/3 A. 7. 1-500 Mc/s Epitaxial Mesa, PNP. 2N700.
ii,n-'clam; e?ere‘lemer/:: le/gstulgllég:en?‘ gvai/!_n R - lled R ” : g 6-Subminiature zeners 3.3 volt tc 13.5 voit.
14 element, 62/-; 18 element, 70/-. Chimney ABC’s of Silicon Controlle ectifiers, AllQ) 8-—2(3':'»5 boﬁi’é'a%?ll?.'; ?v?m:‘:lks' 190 wacts.

TEN SHILLING PACKS 10/-
50-Mixed, unmarked and untested transistors.
4-Solar cells inc. book of instructions.
4~OAS Gold bonded dnades Mullard.
16-Germ. diodes. 50 PIV. 2 Mc/s.
6-Matched set | OC44 2 OC45 1 OC8ID,
2 OCsl.

I5-AF red spot or RF white spot all tested.
2-Power transistors OC35, OC26 type.
I~Light sensitive cell ORPI2 ty|
8-50 volt transistors germ. PN Felatest type.
2-NPN, PNP, comp. pair. ACI28, ACI76.

PEBOE PEEEE
~OVEe VAWN=

ANOTHER FIRST FROM DAVIS & WHITWORTH
TD., THE ‘ TACHO BLO
This encapsulated block will turn any O ImA meter
into a perfectly linear and accurate rev. counter for
any car. State 4 or 6 cyl. Cost 20/-.
FIRST EVER LOGIC KITS

Learn for yourself how computers work, even make
one for yourself. Full instructions for a ncuzhts and
crosses machine, binary counters, timers, etc. L.l.
5 lns. L.2. 10 gns. No need to purchase both kits,

ou_ can scart with L.2, which incorporates L.1.
DETAILS FREE.

OTHER BARGAINS

Unuuncnon transistors 2N2160 15/- each.

T Audio Set 3AN2 4 trans, 15/-.
BSY95A transistors 10/- each.
Silicon controlled rectifiers 100PIV 7-amp 10/6,
400PIV 7-amp 30/-, 600PIV 7-amp 45/-, 400PIV l-amp

200PIV 16-amp 28/-, 300PIV 16.amp 30/,

2008y 16-amp 40/-, 600PIV '16-amp 55/,
“FREE" One IOI- gack of ycur own choice on
orders over £4 ¢
For complete lists ud substitution charts nml 1= in

stamps, sdd 1/- post and packing per order.

202/4 WEST ROAD, WESTCLIFFE-ON-SEA, ESSEX

Tel.: Southend 46344

822



detached

TRANSISTORS FOR A SONG ?

The development of plastics is one
of the key factors in modern life.
So often the word is thought of as
being synonymous with “‘cheap”—in
not merely the economic sense, but as
a term of disparagement. On the
other hand a good example of plastics
lowering the price of the commodity
while at the same time enhancing its
quality is to be found in transistor
manufacture.

The familiar metal canned transis-
tors seem likely to be superseded by
plastic-capped types within a few
years, according to a report issued by
the General Electric Company of the
U.S.A. Itisstated that new processes
enable micro-miniature high per-
formance plastic-encapsulated tran-
sistors to be mass produced at low
cost.

Apart from the cost aspect, it
appears that the plastic encapsulation
permits semiconductors to withstand
pressures strong enough to crush
conventional metal transistors. This
feature is likely to be extremely useful
in deep sea equipment and other
arduous applications.

The low price will encourage the
further use of electronic systems for
such domestic appliances as washing
machines, and of course one can
expect the price of radio and audio
equipment to be appreciably affected
once these cheaper transistors get in
circulation. As for the amateur
constructor—well the price of an
individual transistor may eventually
be no more than that of a resistor!

This new trend in transistor
fabrication is an interesting example
of how the physical construction of
many devices tends to become
simpler and more basic as the statc of
the art progresses.

An almost parallel case exists in
the development of the vacuum
valve. The earlier types had glass
envelopes of generous volume with
substantial bases moulded on to carry
the pins. As manufacturing tech-
niques advanced and became more
precise, electrode assemblies becamc
more compact, the envelope reduced
drastically in size, and the moulded
base, eliminated altogether.

particles

JOHN VALENCE

included in the system to allow for
breaking of the beam by ships passing
under the bridge.

The increasing use of computers
for road planning is further illustrated
by Birmingham’s new Five Ways
Underpass Scheme. Detailed plans
for this complex project have been
calculated to one hundredth of an
inch with the aid of a KDF9 com-
puter. The more time consuming
alternative would have been the
employment of a team of mathe-
maticians sweating it out over a vast
number of simultaneous quadratic
equations.

The latter was discarded not
principally for cost reasons but to
improve performance at high fre-
quencies by reducing to the minimum
the capacitance losses between pins.

By such evolutionary processes the
electronics industry has proved itself
an extremely economic consumer of
raw materials—even as its products
themselves increase spectacularly in
performance and efficiency.

EASING THE TRAFFIC FLOW

The new Severn Bridge is equipped
with what is claimed to be the first
computer based toll registration
system operating in Europe. Vehicles
using the bridge are classified accord-
ing to the number of axles, and these
are counted by sensing devices in the
road surface. Apart from recording
the tolls paid by vehicles, the com-
puter, an ARCH 1000, will keep an
hourly log of the temperatures of the
road surface. This data will be more
grist to the mill for road designers and
engineers as they plan more of
Britain’s new roads and motorways.

Another interesting application of
electronics found on the Severn
Bridge is a long-range fog warning
device. A beam of modulated infra-
red light is transmitted from a unit
installed on one of the piers below the
superstructure of the bridge, and is
picked up by a receiver on another
pier some 3,250ft distant. Fog of
sufficient concentration will interrupt
the beam and so trigger off warning
devices. An internal process timer is

RADAR TRAP

Can’t seem to get off the road this
month. A news item concerning
the prosecution of several people for
betraying the presence of a police
radar speed trap to approaching
motorists reminds me of a rather
wonderful story of the engineer
“‘being hoist with his own petard”.

The central figure in this case was
none other than the Father of radar
himself, Sir Robert Watson-Watt.
While motoring in Canada some
years ago, Sir Robert was stopped by
the police and charged with exceeding
the speed limit in a controlled area.
A little mystified by this sudden
appearance of the ““law”, he enquired
if radar was responsible for his
detection.  **‘No”; categorically
asserted the police officer “*—it was
not radar, it was an electronic speed
meter”. Sir Robert’s wife, who was
accompanying him at the time,
volunteered the information that her
husband had been knighted for
inventing radar. The officer
remained strangely unmoved, and
Sir Robert had to pay up!

IT'S THE TREND

The miniaturisation trend is not
exclusive to electronics as anyone who
takes the slightest heed of female
fashions will confirm.. After the
reign of the mini skirt, we are
promised the micro skirt. With the
adoption of this terminology I am
curious to know what follows—the
nano or perhaps the pico skirt?
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A SELECTION FROM OUR POSTBAG
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That car battery sysiem

Sir—I was very pleased to note the
appearance recently of several
electronic projects which were
designed for fitting to motor cars.
Unfortunately, there is a certain
lack of standardisation among
motor manufacturers about battery
voltage and polarity.

The six volt system has been
almost completely superseded by
the twelve volt system for private
cars, twenty four volts being more
normal with commercial vehicles.

The position with regard to
polarity is somewhat more con-
fused. The majority of British
manufacturers have standardised,
since before the war, on a positive
earth system. One of the reasons
for the adoption of this practice
was the possibility of reduced
contact breaker wear.

Now, however, the pattern is
changing. The introduction oftran-
sistorised ignition equipment has
called for very strict standardisation
to prevent possible damage to
expensive equipment. The negative
earth system was adopted as from
August 1965 and about 50 per cent
of present vehicle production agrees
with this. As new models are intro-
duced they will automatically be
fitted with the negative earth
system.

Perhaps this variety will empha-
size the need for alternative circuit
details to be published whenever
possible.

P. Harris,

The Volkswagen Owners’ Club
(Great Britain),

Toddington,

Beds.

Correspondence please!

Sir—I would like to correspond

with any of your readers who have

or are at the moment constructing

a radio telescope and/or auxilliary
equipment.

G. D. Wilson, M.L.S.T.

17 Wensley Drive,

Withington,

Manchester, 20.
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solve.

CAN YOU HELP?

Letters for inclusion under this heading should
be as brief as possible. Replies should be
made direct to the readers concerned.

Sir—I would be very grateful if any
reader could sell or loan me the
September 1965 issue containing
details of the Echo Unit design.

R. G. Palmer, 78, Wakefords Way,
Westleigh, Havant, Hants.

Sir—I am told that SmA meters are
available with 270 degree dials,
which are very nice for visual display.
If anyone knows where these can be
obtained I would be very pleased to
know.

H. A. Cook, 30, Wickfield Avenue,
Christchurch, Hants.

Back numbers are usually very quickly ex-
hausted. We strongly advise all our readers
that a standing order be placed with their news-
agent to avoid any future disappointment.

Cine/tape sync

Sir—May I suggest a practical
problem which one of your readers
or contributors might be able to
Namely, how to run a cine
projector at constant speed? Many
readers, like myself, have cine
projectors and tape recorders. The
tape recorders run at a remarkably
constant speed. The 8mm cine
projectors however do not run at
anything even remotely approach-
ing constant speed.

There are devices on the market
for coupling the projector and tape
recorder together but none of them,
in my opinion, work very well. 1
achieved best results by using a
stroboscope and holding the speed
at 16% frames per second. Although
the nominal speed is 16 f.p.s. the
slightly higher speed reduces flicker
and as the shaft of the mechanism
runs at three revolutions per frame
change, ie. 3 X 16% =50 r.ps.
running it at this speed requires a
stroboscope disc of very simple
pattern.

However, to keep the speed
constant by these means requires
constant hunting with the speed
control of the projector and
requires an assistant during record-
ing. Perhaps an electronic device
could be constructed to make the

adjustments automatically. I

imagine that devices for keeping

the speed of an electric motor

constant under slight variation of

loading probably already exist but

are not well known.

I am certain that a solution to
this problem exists, but where?

B. R. Flach,

B.Sc.,, AMICE,

London, N.2.

Sir—Regarding the A.C. Milli-
voltmeter published in the August
issue. I note that Mr. Hirst
claims the input impedance (with-
out the external probe) of this
circuit is better than five megohms.

However, it will be easily seen
from the circuit diagram on page
571, that the input impedance
cannot be greater than the com-
bined impedance of C1, R2, and
R3, ie. not greater than 700
kilohms.

I conclude that there is a printing
error in the circuit published? As
I am interested in this circuit I
would be glad to know what it is.

P. M. Smith,
Carnforth,
Lancs.

You may notice in the text that the term
“baotstrapping” is the operative word
when describing the input impedance of
the unit. This effect is too complex to be
able to describe the action in this reply
but, in fact, the feedback capacitor C2
promotes this condition in conjunction
with R2 and for a.c. considerations the
biasing may to all intents and purposes
not be in circuit. Therefore the input
impedance becomes a function of the
combined collector resistances of the first
two transistors and could, in an ideal
condition, be something in the order of 10
megohms.—R.H.

Tacho for 6-volt “iwin”

Sir—Could you please tell me what

alterations are needed to convert

the tachometer shown in the May

1966 issue so that it will fit a 6-volt
supply on a twin cylinder engine.

P. J. Bush,

Cheshunt,

Herts.

To convert the tachometer for motorcycle
use it is only necessary to delete R10 and
substitute OCI40 or OCI39's for the
OC71’s. The transistor changes are
necessary because of the polarity inversion
of most motorcycle battery supplies.



KEDOCO Adams-Norken

THERE IS AN ADAMS-NORKEN
SOLID STATE MODULE TO SUIT
ANY TAPE OR HI-FI APPLICATION

YES, THE ADAMS-NORKEN SYSTEM PROVIDES YOU WITH THE MOST UNIQUE AND UP-TO-DATE METHOD OF DESIGNING YOUR OWN
INDIVIDUAL TAPE AND HI-FI S8ET-UP. FROM A RANGE OF SEPARATE MODULES YOU CAN SELECT THOSE WHICH MEET YOUR OWN
SPECIAL REQUIREMENTS. SHOULD YOU, LATER, WISH TO CHANGE OR EXTEND VOUR SYSTEM THEN IT (8 SIMPLE TO REDESIGN
ARQUND THE MODULES YOU ALREADY HAVE AND ADD FURTHER ONES. A BASIC ALL TRANSISTOR TAPE RECORDER FOR
EXAMPLE CAN BE ASSEMBLED FOR AS LITTLE A8 £13.12.6 FROM FOUR MODULES. COMPLETE AND COMPREHENSIVE WIRING
INSTRUCTIONS ARE SUPPLIED WITH EVERY PURCHASE.

LEADERSHIP IN SOLID STATE ELECTRONICS

ILLUSTRATED I8 THE POWER OSCILLATOR MODULE. THE HEART OF ANY PROFESSIONAL TAPE RECORDER. IT
PROVIDES 55 Kc/s RECORDING BIAS, ADEQUATE ERASE POWER AND 75 VOLTS SMOOTH D.C. AT 1 mA FOR A
RECORDING AMPLIFIER. PRICE 69/- ASSEMBLED.

SEND 9d. TO COVER COST OF POSTAGE AND PACKING FOR
ILLUSTRATED BROCHURE DESCRIBING THE WHOLE RANGE OF
TRANSISTORISED PRODUCTS TO:

KEDOCO ELECTRONICS, DEPT. PE, GUARANTEE

SUBSIDIARY OF ADAMSNORKEN LTD. ALL OUR PRODUCTS ARE GUARANTEED AND

SALES AND MAIL ORDER DEPT.
76 VICTORIA ROAD. SWINDON. WILTS | SHOULD YOU NOT BE SATISFIED WITH YOUR
TEL: SWINDON (OSW3) 27660 PURCHASE YOUR MONEY WILL BE RE-

PERSONAL CALLERS WELCOME FUNDED WITHOUT QUESTION.
9.0 2.m.—6.30 p.m. Sats. included. Weds. early closing
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Practical Electronics Classified Advertisements

I

N—

The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number

1/6 extra.

Semi-displayed setting £3 . 5. 0 per single column inch. All cheques, postal orders,

etc., to be made payable to PRACTICAL ELECTRONICS and crossed “ Lloyds Bank Ltd.”

Treasury notes should always be sent registered post.

Advertisements, together with remittance,

should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue.

TAPE RECORDERS, TAPES, ETC.

MISCELLANEOUS

TAPES TO DISC—using finest professional
eqllvxipmenb——45 r.p.m.  18/-. S.A.E. leaflet.
DEROY, High Bank, Hawk Street, Carnforth,
Lancs.

SERVICE SHEETS

SERVICE SMEETS for all makes Radio, T/V,
Tape. Recorders, 1925-1966. Prices from 1/=.
Catalogue 6,000 models, 2/8, Free fault-
finding guide with all sheets. Please send
stamped addressed envelope with all orders/
enquiries. HAMILTON RADIO, Western Rd.,
8t. Leonards, Sussex.

CIRCUIT, COMP., VALUES, Avo model 7. 2/8
lus ; S.A.E. TELRAY, Maudland Bank,
regton.

Ex N.EV. C.CT.V. Camera and Monitor
Circuit Diagrams. S.A.E. for list. LOWE, 62
Brownswood Road, London, N.4.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in the
country. Speedy Service.

To obtain the Service Sheet you
require, please complete the at-
tached coupon:

From:

Name:

To: S.P. DISTRIBUTORS
30 Baker Street, London, W.1
Please supply Service Sheets for the
following :
Make:

Model No.: . Radio/TV
Make: ...cooccccieeceriniirenniniiiniensie.

Model No.: Radio/TV
Make: ......

Model No.:.......cooveiieens RadiolTV
| also require the new 1966 list of
Service Sheets at 1/6 plus postage.
(please delete items not applicable)

I enclose remittance of ...............
which includes postage

MAIL ORDERS ONLY nNov.pe
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CONVERT ANY TV SET into an Oseill

FOR SALE
(continued)

Diagrams and Instructions, 12/6. REDMON] D,
42 Dean Close, Portslade, Sussex.

200, Printed Circuit Boards, and Paxolin Sheets,
in varioussizes. Also large quantity of Extend-
able Telephone Leads. No reasonable offer
refused. MANSON, 24 Stephen 8t., Coventry.

BERNIESOUND (AUDIO ENGINEERS)
Design-Build- Repair-Modify
Al t?es of Electronic Equipment
'or estimates write to:—
Mr. Brown, 1 Effie Place, London, 5. W.6.

“PRACTICAL ELECTRONICS” Wien Bridge.

Oscillator. Tuned Amplifier (1kc/s) Push-Pull
200mW Amplifier. Beam Switching Unit, and
all constructional projects going back to Issue 1.
Send s.a.e. for your choice of itemised price
lists. AJAX ELECTROXNICS, 184 Rumbold
Road, Fulham, London, 8. W.6.

WANTED

VALVE scooP
EX-EQUIPMENT VALVES TESTED AND
GUARANTEED
‘VHEF: QQV03-20A — 10/-d.
QVO04-7 — 2/6d.
1T-15 — 7/6d.

2
MOBILE:

58255M — a/-d.

2E26 — 7/6d.

SPECIAL OFFER 4x1son VALVES 17/6

ret no valve bases available
POSTAGE 1/- PER VALVE EXIRA-S OR MORE POST FREE

112 GROBY ROAD, GLENFIELD, LEICESTER

FOR SALE

FOR SALE. Oscilloscopes — Galvanometers —
Evershed & Vignolles Meggers. Also other
items and components. Free list. Stamp
please. R. & E. MART, Box 9, G.P.O.,
Tunbridge Wells, Kent.

HAMMER PATTERN
HAMMERITE 55 :
PANELS, METM.VIORK
3/6 TIN @ JUST BRUSH O
WITHSTANDS 150°C, OIL, WATIR, Etc.

24 oz. tins 6 } gallon 35/-*

} pint 6 I galion 58/.*

I pint 15/« )
Cnrriase: Orders up to 5/-, 9d; up to 10/-, 1/9;
over {0/-, 2/9. Colours: Blue, Silver, Black or
Bronze. Return of post service, Monday to Friday.
From your component :hop or direct from the

FINNIGAN SP!CIAI..ITY PAINTS (PE)
Mickley Square, Stocksfield, Northumberland

Tel. Stocksfield 2280

ADHESIVE STRIP LABELS. }° embossed
Glossy, P.V.C. various colours, 13d. letter.
C.W.0,. and S.A.E. to: —Mr. BROWN, 1 Effie
Place, London, 8. W.6.

RELAYS. 8 assorted 12-24 volt Ex-Equip-
ment, 20/, p. & p. 4/-. We can supply most
mlays as recommended in this journal.

QOVERNMENT SURPLUS. Electrical and
Radio Equipment. Our new catalogue No. 16
now ready, 2/6 Post Free, cost refunded on
purchase of goods over £2. ARTHUR SALLIS,
Radio Control Ltd., 93, North Road, Brighton.

C. Core Transformers
Mains Prim; Tapped 200/240V. Sec.;
80, 140, or Ser.220 volts. 100 Milli-
amps, 6.3V, 1.8A, 6.3V, |A Terminal
Tags, Mu-Metal Screened.
Size: 3 X 3 X 3tins.
14/6 post paid.
A.E.l. Semi-Conductor Rectifiers
Type GJ5M, PVI 300 volts, 500 m.a.
at 2/6 each, post paid.

Cash with order (no C.0.D.)

(SEND S.A.E. FOR LISTS)

JACK PORTER LTD.
(Established 1928)

30/31 College Street, Worcester

FIVE-TON FACTORY CLEARANCE: Radio.
TV Electrical - Components in mixed parcels.
Example: 221b. mixed parcel £1, p.p. 7/6.
Speakers, grilles, valves, bases, i.fs. covers,
condensers, etc. Hundred other items. S.A.E.
list and postal orders to P. NEWTON, 16
Shalcross Crescent, Hatfield, Herts.

ELECTRIC
SOLDERING IRON

FANTASTIC

BARGAIN OFFER
ONLY

Lightweight Pistol
Grip handle. 40 -
watt, 240 - 250v,

A.C, detnchable

handle forms cover POST FREE
for iron when not in use, With
44ft. Safety 3I.core flax. Indis-
pensable for every home handy-
man., A boon to model makers and
a necessity for every electronics
enthusiost. Offered to you at this
new amazing price.

C. H. SERVICE (Dept. PE)
Lusted Hall Lane, Tatsfiald, Kent.

CRACKLE PAINT. Black or Grey, 1 pint tins
&/, t 8d. from the component specialists.
SERVIO RADIO, 156-8 Merton Road,
Wimbledon, London, S.W.19.



FOR SALE

{continued)

VENNER TIME SWITCHES. Reconditioned,
14 day clock, once on once off every 24 hours.
Jewelled movement, fully guaranteed, 15 amp.
37/8. P. & P. 2/6, A, R. BATCHELOR,
(Xi.M. Dept.) 4 Park Road, Bromley, Kent.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 4/6 P.P. éd
1155 set Circuit and Notes . 4/6P.P. 6d
H.R.O. Technical Instructions .. 3/6 P.P. éd

38 set Technical Instructions.... 3/6 P.P. 6d
46 set Working Instructions .. 3/6 P.P. 6d
88 set Technical Instructions.... 5/- P.P. 6d
BC. 221 Circuit and Notes ...... 3/6P.P. &d
Wavemeter Class D Tech. Instr. 3/6 P.P. 6d
18 set Circuit and Notes ...... 3/6 P.P. 6d
BC.1000 (31 set) Circuit & Notes 3/6 P.P. 6d
CR.100/B.28 Circuit and Notes 8/6 P.P. 9d
R.107 Circuit and Notes........ 5/- P.P. 6d

A.R.88D. Instruction Manual ..18/-P.P. 1/
62 set Circuit and Notes 4/6 P.P, éd
Circuit Diagrams 3/- each post free.
R.1I16/A, R.1224/A, R.1355, R.F. 24, 25, & 26,
A.1134, T.1154 (all models) BC.342, BC.3(2,
BC.348.).E.M.P, BC.624. 22 set. 52 Rec, &
Sender 6/-.

Resistor colour code indicator I/é P.P. 6d.
S.A.E. with all enquiries please.

Postage rates apply to U.K. only.

Mail order only to:
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8

EDUCATIONAL

B.8¢.(ENG.), A.M.1.Mech.E., A.M.L.E.R.E,, City
& Guilds, ete., on * Satisfaction or Refund of
Fee' terms. Wide range of expert Home
Study Courses in Electronics, Computers,
Radio, T.V., etc. 132-page Guide—FREE.
Please state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124k), Aldermaston Court,
Aldermaston, Berks.

TRANSFORMERS

TELEVISION:!

From your OWN Car Battery

T
Famous DELCO TRANSFORMER trans-
forr;s 12 or 2lfltv suppm) tv(; mains Power
for TV, }” drills, etc.
C.0.D. 2/8 extra.  ONLY £5-10-0
VIBRATOR POWER-PAK. Stepl2v.up
to MAINS output. For Universal AC/DC
razors, small fluorescent fittings, 32 6
radios, etc. ......o.oooiniiennnll Onl
HOOVER ROTARY TRANSFORMERS.
8v. input, 250v.output. 12v. input, 25 -
490v. output. 32 watts.
GENERATYING 8ETS. Brand New. TINY
TIM. 12v. 300 watts. In packing case.
SELF STARTINQ. Normal List £35
Price £76. Price Delivered

Send NOW— Delivery by return

JAMES WALKER, ELECTRONICS DIVISION
8chool House, Wood Walton, Huntingdon

Phone Abbots Ripton 368. 9am.to10pm.

SITUATIONS WANTED

ENGINEER with 30 years' experience in all
branches of electronics, manufacturing and
retail, seeks servicing or installation post in
N.W. London or Herts. Rox 6.

SITUATIONS VACANT

SITUATIONS VACANT (continued)

RADIO TECHNICIANS

A number of suitably qualified
candidates will be required for training,
leading to permanent and pensionable
employment. (In various parts of the UK.
including London, but primarily Chelten-
ham. Also opportunitiesfor service abroad.)

Applicants must be 19 or over and be
familiar with the use of Test Gear and
have had Radio/Electronic workshop
experience. They must offer at least Q"
level GCE passes in English Language,
Maths and/or Physics, or hold the City
and Guilds Telecommunications Technician
Intermediate Certificate or equivalent
technical qualifications.

Pay according to age;, e.g. at 19 £747,
at 25 £962 (highest age pay on entry)
rising by four annual increments to £1,104.
Prospects of promotion to grades’ in

salary range £1,032—£1,691. There are a
few posts carrying higher salaries.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regulations
apply.

Apply
Recruitment Officer (RT/54)
Government Communications Headquarters

Oakley

Priors Road
CHELTENHAM, Glos.

TECHNICAL TRAINING by

1CS

TELEVISION SERVICING
RADIOTELEGRAPHY RADAR
MAINTENANCE

Full and Part-time Training Courses

Apply:—Dirsctor, British School of Telegraphy,
20 Penywern Road, Earis Court, London, 8.W.5

STUDY RADIO, TELEVISION AND ELEC-
TRONICS with the world’s largest home
study organisation. I.E.R.}., City & Guilds,
R.T.E.B., ‘etc. Also Practical Courses with
equipment. All books supplied. Write for
FREE Prospectus stating subject to 1.C.S,
{Dept. 577), Intertext House, Parkgate Road,
London, S.W.11.

HOME STUDY COURSES in Practical Eleg-
tronics. Free Brochure without obligation
from: BRITISH NATIONAL RADIO
SCHOOL, Reading, Berks.

A.M.l.Mech.E.,, A.M.L.E.R.E., City & Guilds,
G.C.E., etc. Become a Technician or Techno-
logist for high pay and security. Thousands of

asses, For details of Exams and Courses
n all branches of Engineering, Building,
Electronics, etc., write for 132-page handbook
—FREE. B.LE.T. (Dept. 125k), Aldermaston
Court, Aldermaston, Berks.

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | € S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

1 CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized-training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS

* C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.

¢* C.& G. SUPPLEMENTARY STUDIES.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS’' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO COURSES.

Build your own 5-valve receiver, transistor portable, signal generator and multi-
test meter—all under expaert tuition.

POST THIS COUPON TODAY and find out how ! C S can help YOU in your
career. Full details of | CS courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES.

INTERNATIONAL

CORRESPONDENCE NAME

International Correspondence Schools
(Dept. 152), Intertext House, Parkgate Road,

D T Rt oD WM e G GAe W S P E G Gwuy W Sy G Sy — w— S——

London, S.W.1I.

ADDRESS

Block Capitals Please

A WHOLE WORLD
OF KNOWLEDGE

]
I
I
|
scioos I
|
I
[
I

11.66

AWAITS YOU !

L——— S — ettt S — et e ) t— . G S S S S b e f—

Ponn o e ——— S — t—r
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RECEIVERS AND COMPONENTS

TRANSISTORS AND COMPONENTS

OC7i, OC72, OC44, OC45, OC8t, OC8ID,

3/- each (post paid). OC83, 6/- + 4d. p.p.

Any quantity. AFl16, AFII7, OCI70, 3/6

(post paid). AFI14, AFI15, 4/- (post paid).

SILICON RECTIFIERS

BYIOO 800 P.LV. 550 m/a 5/- each + 4d.
p. any quantity.

BYZI3 200 P.I. V 6 amps. 5/4 (post paid).

BYZ {5200 P.1.V. 40 amps. £2.17.0 (post paid).

800 P.I.V. 5 amps. 6/6 each (p.p.)

100 P.1.V. 500 m/a 2/6 each 4d. any quantity.

800 P.IV. 400 m/a 4/- each 4d. p.p. any

quantity.

TEXAS TRANSISTORS

2N1302 ~ 8 6/6.

2G302 = GETB72 7/6.

2G301 = GET873 6/6.

2N1304 = ASY29.

2G339A = ACI127 2/6.

2G374 = OC75 2/4.

GM290 cut of freq. 700 Mc/s 19/6.

MULLARD TRANSISTORS

ASZ21 19/6. ASY28 8/6. ACI26 8/-.

OC75 8/-. AFI186 cut of freq. 800 Mc/s 27/6.

MULLARD THYRISTORS

BTY-79400R, 400 P.ILV., 47 amps.,

£1.16.9. Other types available on request.

S.T.C. TRANSISTORS

BSY95A 10/6 + 4d. p.p. any quantity.

NEWMARKET TRANSISTORS

NKT271 8/-. NKT773 10/-.

NKT278 6/6. NKT275 6/6. NKT224 6/6.

NKT214 6/6. NKT279A (diode) 3/6.

M.A.T. TRANSISTORS

MATIOO0 7/9. MATI20 7/9. MATIOI 8/6.

MATI2t 8/6.

Acos Record Player Cartridge Replacements

for Collaro, Garrard B.S.R. with needles

12/6 + 6d p.

Mazda ECCBS Valves 4/6 + 4d. any quantity.

MULLARD ZENER DIODES

OAZ200 4-7v. 260 M/W 12/6 + 4d. p.p.

OAZ204 68v. 260 ,, 9/6 + ,, ,,

OAZ206 82v. 260 ,, 9/6 + woon

OQAZ207 9-1v. 260 ,, 10/6

ORPI2, ORPSO 7/9 each 200 HW Transi¥

tor for king babY

alarm 35/- (post paid).

Loudspeaker21” round (suit above amplifier)

7/6 4+ 1/- p.p. 3 watt amplifier single valve

(EL84) suitabie for record player 45/- + 2/6

p.p. Viking 50 amplifier, complete in

cabinet £38.0.0.

ACOS MICROPHONES

MIC 39-1 33/6 + 2/- p.p.

MIC40  16/6 + 1/6 p.p.

MiIC45 18/6 + 1/6 p.p.

MIC52 10/6 + 1/6 p.p.

MIC60  18/- + 1/6 p.p.

TEST EQUIPMENT

CABY Al0, CABY MI, CABY B40, CABY

D100, CABY D200 (leaflets on request).

TRANSISTOR SET EAR PIECES

Magnetic Type 160 ohm with 3-5 M/M plug

5/6 + 44. p.p.

Magnetic type 80 ohm wi:h 25 M/M or

3-5 M/M plug 3/6 + 4d.

| Magnetic :ype 8 ohm wlth 35 M/M plug

3/6 + 4d.p

Crystal type wnth 2-5 M/M or 3-5 M/M plug

5/6 + 4d. p.p.

Miniature Transistor type volume controls

5K log shaft dia. 5/32in. by }in.long7/6 1 4d.

p.p.

20 watt loudspeaker [2in. dia. freq. re-
sponse 50 cycles—6,000 cycles 15 ohm imp.
4 gns.

12in. speaker cabinets 35/~ + 5/- p.p.

J. ROBINSON
(Radio T.V.)
4 Highcliffe Road,
Blackley

Manchester 9
(Mail Order Only)

RECEIVERS AND COMPONENTS
(continued)

NEW (OMPONENTS

* TIANSISTOIS—Matched Qutput Klt
OC81D and 2.0C8I ’/0
R.F. Kit: OC44 and 2.0C45
OC44, 45, 70, 72, 8! and 8ID Equlvl-
lents, CACH e vrerererteeereremrteernestoseenaen 3-

% RESISTORS—5% Hi-Stab Carbon_ Film
750 to IMQ (4 watt), 10 off, one preferred
value 4.

* CAPAgITORS—Polyester Foil: 160 VDC/

33 pF to JuF:S off, one preferred value 3/6
.1SuF to .47uF:S off, one value .... 5/-

% ASSORTED CAPACITORS — New
Paper, Polyester, Electrolytic, etc., 100 off 9/6

% ASSORTED RESISTORS—Hi-Stab.
300 off (5% or better, worth £3) ......... 18/-
(P. & P. 1/6 per order, C.W.0.)

ELMBRIDGE INSTRUMENTS LTD.:

Island Farm Ave., West Molesey, Surray

!CONOMY SEMICONDUCTORS
Type B Vee* Ic* Pt* Price
C52926 SN §5-110 18 {00mA 0-3w 3/6

90-180 !8 100mA 0-3w 3/9

N over 50 I5 25mA 03w 2/9
25 -

501 3
2N3390 SN 400-800 25 100mA 02w 7/6
40250 SNH 25-100 50 4A 16w 17/-
2N3702 SP 60-180 25 200mA 02w 4/9

150 5
2N1304 GN 40-200 20 300mA 0'ISw 4/3
2N1305 GP  40-200 20 300mA 0-I5w 4/3
Sﬁslllcon G-=germanium, N=NPN_ P=PNP,
=Pt @ l00°C case, * = maximum.
Matched complementary pairs: 2N1304 and
2N1305 or 2N2926 and 2N3702 9/- pai
Rectifiers: BY238, 850V PIV | A 4/6. 40267 200V
P! inct. :oolmg clip 1/9 Resistors iw 5%
:arbon film high stabs, 470 t010MQ, 2/3 doz.
17/3 per 100. Specifications and price Ilst 6d.
ELECTROVALUE
6 Mansfield Place, Ascot, Berkshire

RECEIVERS AND COMPONENTS
{continued}

COMPONENTS BONANZA! S.A.E. for big list!
A. J. BASSETT, 28 Park Road, Chorley,

Lancs.

SPECIAL OFFER

I Wate S.T.C. 300 MC/S N.P.N.
Silicon Planer. Transistors. With
data. Limited Stocks. £I for 6.

3/- each. OC44, OC45, OC70,
OC71, OcCsl, OCs8iD, 0C200,
Get 16, Get 20.

4/- each. AFI14, AFII5, AFII6,
AFI117, OCI170, OCI7I.

5/- each. OCI39, OCI40, Get
7, Get 8, Get 9, XCl4l, BY100,
OA211.

ZENER DIODES
3.9v. to 26 volt, iw. 3/6 each,
1.5w. 5/-, 7w. 6/- each.

Send éd. for full lists: inc. S.C.R.
Zeners.

Cursons
78 Broad Street

Canterbury
Kent

BI-PAK SERICONDUC]

8 RADNOR HOUSE
93/97 REGENT STREET
LONDON, Ww.!

ORS

OoOwW COST SILICON CONTROLLED RECTIFIE(IS ‘(JTD;!YRISTOIS) FACTORY TESTED

l AMP (TO-S can) AMP (STUD) 16 AMP
PIv H 134

Free SCR Literature including
Circuit Diagrams for Light
Dimmers, Speed Controllers,
AC Power Switch, etc., with
SCR orders or on request.

45/- 600 .
25 PIV Power SCR 50 Amp, Spe:nal Pruce ............... 35/-

valued £4 or over

One 10/- Pack of your own LOGIC MODULES
choice free with orders FREE and/ﬂr. Gates, Memary Units, FREE

Timer Units, etc., details free

VALUE PAK 50 TRANSISTORS Io/

U NTESTED

10 SCR’s A B 120/ -

3 OCI39 Trans. NPN Mullard ........... /- 3 High vit. AF Trans. PNP ACYI7 ... ..... 15/-
2 Drifc Trans. 2N225 100 M/Cs ......... | /- 5 Sil. Rect. 750mA 100 PIV TEXAS ....... 15/~
6 Matched Trans. OC44/45/81/81D . 10/- 3 BSY95A Sil. Trans. STC ............... 15/-
4 OA10 Diodes Mullard ... . 0/~ 3 Sil. Trans. OC200 Mullard ............. /=
15 Red Spot AF Trans, PNP. . . 10/- 2 Sil. Power Rect. § Amp..200 PlV BYZI3. I5/-
15 White Spot RF Trans PNP . 10/~ i AFI139 GERM. Trans. IS00M/Cs ........ —
4 Sil. Rects. 3A 100/400 PIV . 10/ I Sil. Power Trans. 100 M/Cs STC suYIll, 15/~
4 NPN Trans. OCI39 2N|308 ETC. ..... 10/- 6 Zener Diodes 3—15vits. Mixed 400mW .. !5/~
2 10 Amp. Sil. Rect. 50/|0 .......... 10/- 5 OAS5 Gold Bonded Diodes Mullard ..... 15/-
8 Diodes 4 OA70,40A79 ......... 10/~ 1 2N1132 PNP PLANAR Trans. Sil........ 15/
) 3AMPSCRIOOPIV ..... 10/- 2 2N697 NPN PLANAR Trans. Sil ....... 15/-
3 Sil. Trans. 25303 PN 10/- 4 GERM, Power Trans.eqvt.OCI6 Mullard. 15/~
5 2G344A Trans. Eqvt. OC44 10/~ 1 UNUUNCTION Trans. 2N2646 G.E. . ... 15/~
10 Assorted Computer Diode: 10/~ 2 Sil. Trans. 60VCB 200 M/Cs. ZT8: e f-
4 ZenersS,68,10,12Vies ... . 10/- I Sil. PLANAR Trans. BSY25 NPN 100M/Cs 15/~
4 2G417 Trans. Eqvt AFIIIS/T.....ovee 10/~ 1 Sil. Trans ISI04 150 M/Cs HFE 200 NPN. 15/~
2 200 M/Cs Sil. Trans. BSY26/7 .......... 10/~ 2 SCR* PIV | Am ﬁ O=5¢can ......... 15/-
2 Bi-directional Trans. ASY66....... < 10/~ [} Tunnel D-odelNJ 0(TD—5)G E ....vt 15/-
4 High Current Trans, OC42 . 10/- | 2N2160 UNUUNCTION Trans, TO-5 can 15/~
2 Power Trans, OC26/35 .. 10/- 2 Sil. Rect. S Amp. 400PIVStud ...... 1

5 Sil. Rects. 400 PIV 250mA 10/~ I Tunnel Diode JK198 STC. 1200 M/Cs

3 OC71 Trans. Mullard ... 10/- 2 GERM. Power Trans. OC28/29 .........

3 OC7?75 Trans. Mullard ... 10/~ | INI74 Power Trans. I50W, PNPIc 15A

3 NPNSil. Trans. 70M/Cs .............. 19/~ 6 Sil. Rect. Type BY |00 B0OO PIV 550mA

| Power Trans, OC20100Vits ........... 10/~ 8 Sil. Rect. 400 PIV 200/500mA ,.........

5 QOA47 Gold Bonded Diodes  ..... e 10/= | Transistor Manual by G.E. 648 pa&es e

4 OA202 Sil. Diodes Sub-Min . 10/- 1 Silicon Controlled Rect. Manual

3 OC77 Trans. Mullard .. 10/-= | 25 Mixed Sil. & GERM. Trans. New Marked. 30/~
8 OABI Diodes Sub-min .. 10/~ | 40 Mixed Semiconductors New Marked ... 40/-
3 Sil. Rects. 400 PIV 500 mA’ 10/- I Logic Module Handbook & Catalogue ... 17/6

Our vast stocks change danly with hundrads of

bargains ust
send 2/6 to cover 3 months mailing of our latest
stcck lists, eqvt. charts, circuits, ete,

Minimum Order 10/-. CASH WITH ORDER
PLEASE. Add 1/- postage and packing per
Order. GUARANTEED by return postal service,
Overseas add extra for Airmail,
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RECEIVERS AND COMPONENTS
(continued)

BY100 rectifiers 4/- each any quantity, Post
id. BLAKE, 52A Runcorn Road, Birming-
am 12.

R.&R.RADIO & TV SERVICE

Dept. P.E.

44 Market Street, Bacup, Lancs. Tel. 465
Salvage Valves Good Emission Guaranteed
EF80 16 30P4 7/- 30FLI 5/-
ECCe2  3/- EB9I V- usol 7/6
ECLBO )6 EF8S 5/- PL82 4/6
30F5 5/~ 30PLI 5/- PL36 7i-
PCF80  4/- EY86 4/~ PCCB4  4/-
PLBI 5/- SU4GT 8/~ PY8I /e
PZ30 5/- PY13 6/ U300} 6/-

SPEAKERS Ex TV 3 ohm imp, 5" Rnd. and 6" X 4°
3/6. 8" Rnd. 6/-. Post 2/6.

BY100, Rectifiers complete with 10 watt res. 6/-,
Post 6d. Fireball Tuners, less cover cans 9/- post
paid.

Video, printed circuit panels, ideal for stripping 5/6.
Post 1/6, 5 for £1 post paid.

TV Tubes from £4, callers only.

Line output transformers, Scan coils, tuners, etc,
S.A.E. for prompt reply.

FIRST GRADE SEMICONDUCTORS
2N2926 B 55-110 @ 4/3 B I50—300 @ 49
2N2926 3 90-180 @ 4/3 8 235-470 @ 4/9
2N3702 5/6 2N3704 5/6 2N3663 14/- OC83 5/6
2N 1304 5/9 2Ni305 5/9 2N708 8/6 OC16 10/6
S CON F.E.T . N-2N38i9 28/~ P-2N3820 25/~

NPN 60V, I5A, 65w/i00°C f.ase 21/6
u. IT 2N2426 ll/t scnoino 400V 35/~

t Ullnwntor Road, Leverstock G resn
Hemel Hempstead, Hertfordshire
C.W.Q. Post Free. S.A.E. List Mail Order Only

REGULATED POWER SUPPLIES

0-25 volts  amp £22.10.0
0-25 volts | amp £29.10.0
0-25 voits 2 amp £39.10.0
0-75 volts + amp £42.10.0

All these Transistorised supplies are fully
variable over their whole range. Current
and Voltage is read on two separate clear
meters, Re;ulatlon is less than 20 mv. and
output impedance is less than -4 ohms up
to | Mcefs. Al pplies have au

. overload cutout. Ripple and Noise is less
than | mv. RMS

ELECTRO PROCESS
6d SUN STREET, HITCHIN, HERTS.

Due to recent colossal purchase from
Ministry and other sources we have avail-
able for callers only, large quantity of
Transistors 8 Diodes, 1412 TX, Pye Fixed
TX/RX, PTC 102, TX/RX, 1426 RX plus
power units, 1392 RX. 1131 TX, Pulse Units,
Signal Generators by Marconi, Advance,
Taylor, Federal, Measurements Led., US,
Army. Oscilloscopes by Cossor 1035,
1049 Mk. 1Il, 1049 Mk. |V, Mutlard 3155,
E 805, L 101, Furzehill, Solartron & Philips.
Stabilised Power Units by Solartron,
Philips, Mullard, Applied Electronics, Air-
mec, also power units for Klystrons and
Ma;ne:rons

‘'S" Band, Decade and B.F,Q. Oscillators.
Wavemeters by S.T.C. and Marconi.
Oscilloscope Cameras by Cossor. Radar
Scanning Aerials. Universal Impedance
Bridges by Marconi and others. Also many
other items too numerous to mention.

M.A.C. (MORLEY) LTD.

TROY ROAD, MORLEY
Phone 2334
also at 38 Meadow Lane, Leeds 1

RECEIVERS AND COMPONENTS

(continued)

COMPONENTS, VALVES, TRANSISTORS, otc.
ROGERS, 31 Nelson

Call or send 6d. for list.
Street, Southport.

POWER TRANSISTORS 3/- EACH!!!

Genuine OCI6 equivalents at lowest price ever.

PNP SILICON transistors 25302 @ 3/6d or 25306

(higher gain) @ 5/6d.
PNP/NPN pair type 2G345/B @ 5/- pair.

MULLARD :partof our extensive range AF | 14/5/6/7
OC75 ACI128 all at 4/- each OCI70 @ 4/~ & the low

noise version OCI71 @ 7/6d.

DIODES OA70 81 95 @ 1/3d each, OA91 OA202 @
2/- & Special TEXAS sil. recnﬁer 15100 @ I/6d

(takes 100 volts piv @ 750 m:
SPECIAL

15/6d. Cheapest anywhere!!
BARGAIN PACKS : 6 NPN Silicons ngh
;oltale 10/-. 25 Audio Transistors 2G371/81 IO/-

WER PACKS. Building one? You'll need 225
volt double smooting capacitor 1500 + 2000 MFD @
3/- each. Transformers 12 vaolts @ 3 amps. Mains input

anly 26/- post paid.

OT’S: Bargain wir s 2.5k
ahms @ /- each or 3 for 2/64 (wuh spmdle locks

included).
L.8S.T. COMPONENTS
23 New Road, Brentwood, Essex
See us at STAND No. |, SEYMOUR HALL
October 26th to 29th.

ITIES: ORPJ2 9/- "400 volt 7 amp SCR's
2 /6d & Bargain offer 400 volt # ampere SCR's @

COMPTON ELECTRONE 1948.
stops. 3 speakers. Fair order.
Martin's Vicarage, Hull.

2 man, ped. 34
Offers. St.

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

The 7’”//

ou need !

HOLE PUNCHES

Instant Type

3" diameter 6/10 ea,
Screw-up Type
18” diameter Toggle switch ... ... 8/6
i 8/6
$ " B7G e 9=,
3" " BBA, B9A .. 96
27 " .. 1oj2 ,,
b " ... lo/8
i N 117
Ii diameter Int. Octal .. 13/4
" . .. 16/2
;” ; ... 18/10 ,,
1y " B9G ..oy,
I}" " ... 24/4
23", Meter ... .. 332

Complete Set £9.3.6.

No extra charge for postage and packing in the U.K.

Now supplied by:

TOMPKINS & LONGMAN LTD,

237 GIPSY ROAD
WEST NORWOOD, S.E.27
Tel.: Gipsy Hill 5000

CRESCENT RADIO LTD.
TELEVISION & ELECTRICAL SPECIALISTS
40 MAYES ROAD

WOOD GREEN, N.22
Telephone: BOWes Park 3206
BEST QUALITY — KEEN PRICES

DlGﬂ'AL COMPUTER CIRCUIT
A simple digital Adder/ using itch
and lamps only. A fascinating demonstration of
Binary arithmetic. Full circuit, wiring diagram
and notes on the Binary system, /6.
NOUGHTS AND CROSSES MACHINE CIRCUIT. Uses
standard miniature switchea and lamps only, This
machine cannot be beaten. Full circuit, wiring
diagram and lns'r\lchom 3/8.
> High Stability Resistors

$ watt 1"0, 8/- each, Full range 10 ohms to 10
Meg. Many special values for meter multipliers,

1% Wirewound Resistors
1% 1 watt, 1 ohm to 5K, 3/8; to 20K, 4/8; 1%

d 34, Your value wound to order.

100 Resistors, 1, 2 and 59, assorted, 9/,
Football Pool €
Cy Q

0 v Aultiplylng/L g

Solver circuita available mid-November,

PLANET INSTRUMENT CO.
28 (W) DOMINION AVENUE, LEEDS 7

BATTERY ELIMINATORS
The idea! way of runnm%your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc, Types available: 9v; 6v: ﬂv
(single output) 39/6 each. P. & P. 2/9.
9v +9v; 6v + bv; or 4iv -L 4iv (two separate
outputs) 42/6 each, P, & P. 2/9. Please state
output required. Al the above units are
completely isolated from mains by double
wound transformer ensuring 100%; safety.

R.C.S. PRODUCTS (RADIO) LTD.
{Dept, P.E.), 1| Oliver Road, London, E.17

These Transistors are all new & unused
2G381A 1/6  OCI70 3/6 NKT26!1 3/8

2G339A 1/6  OC71 3/6 NKT262 }/8
2N397 2/6 OCBI 4/6 NKT271 3/8
GETA73 3/- OC70 3/6 NKT213 4/
GETI14 5/- OC72 4/6 NKTI62 5/
GETII3 6/- OC20! 10/- NKTI23 5/8
DIODES and Zener Diodes
S 3/- Ferranti KS39/A 6/-
OA70 2/6 KS41/A 6/~
AAI19 2/- AEL. VR9-F II/G
OA95 2/6 ” VR9-E 13
OA210 9/6 I2/’
M3 2/6 Mullard gAZZOO 12/6
”» 7/-
" OAZ206 9/-
Special Llnu
E.M.l. Tweeters 31" 3 ohms t3/6
" 4" 3 ohms 96
3" inch 26 ohm Speakers 9/6
! w 3w " 12/6
6x4,, ”» ” 12/6
Small 5k. Volume Controls 9d each
| Meg. Skeleton Pre.set Contro's 3d each
Low Impedance Ear Pieces less plugs /6
Crystal Pick-up Cartridges 8/6

Cadmuum Sulphide Photo Conductive C-Ils

10/=
| Mfd 4’00\' Paper Cnndensers 9d each
MES Pilot L M £ 4d each
Silicon Diodes 125v @ 250M/a 1/6 each
Tubular Extension Speakers with lead 16/6
150 feey 3 inch Standard Tape 3/9
Sinclair Micro Kits
Micro 6 Kit 59/6
Micro FM Kit £5/19/6
X10 Amplifier Kit 10 Wate u/u/o
v Built 45/19/6

We have large stocks of electronic components
and feel thata visit to our premises would be
to your advantage.

Send 1/- for Catalogue showing our stocks of
Mullard, Texas, Mazda Transistors and vast
components stock.

Please include postage with your order.
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VARIABI.E VOLTAGE TRANSFORMERS

INPUT 230240v. AC. 50601 | |GHT SENSITIVE SWITCH

y-.. OUTPUT VARIABLE, 0-260v.

- Kit of parts, including ORPI2 Cad-
BRAND NEW Carr.nge Paid.% iim pSulphlde Photocell, Relay,
Buy direct from the ""po"'e'-l Transistor and Circuit, etc., price

keenest prices in the country.| 75/ pius 2/6 P. & P. ORP 12 in-
All Types (and Spares) from cludmi circuit, 10/6 each, plus

4+ to 50 amp. from stock.
|A .C. MAINS MODEL

OPEN TYPE (Panel Mountmg)
tamp, £3.3.0. | ‘"‘r Incorporates Mains Transformer, Rectifier
24 amps, 2. and special relay with 3, 5 amp mains c/o

SHROUDED TYPE

contacts. Price inc. circuit 47/6 plus 2/6
1 amp, £4. 10. 0, 2.5 amps,
1.0 damen, o 76 L i o e VBB 5
5amps, £9. 0. O, Bamps, CELL MOUNTING

£13. 10. 0.
12 amps, £19. 10. 0.

10 amps, £17. 0, |
£€22. 0, 0. 20 amps, tn 10. I

-
50 AMPS Precmon engmeered light source with
y and ventilated lamp

housing, to take MBC bulb Separate photo

10 ohm, 3 a.; 25 ohm, 2 a.; 50 ohm,
1.4a.; 100 ohm, | a.; 250 ohm, .7 a.;
500 ohm, .45 a.; | 000 ohm. 280 m
1,500 ohm, 230 mA; 2,500 ohm, .2
Dlame:er 3¢in. Shalt length }m s
dia, }fin. All at 27/6 each. P. & P. | reduction 'e'rl 5 r.p.m.

25 WATT :box & pulleys.

8 Bank arranged to give 4 bank, 50 wiper

Mounted in anti-
carefully

vibration cradle. ¥ These switches have been
Supplied com. I removed from equlpmen:

37.5 amps, “Esés 0. 0. 50amps,| . mlfunn:g assembly for OBRPI:Z or simi-
Py lar cell, with optic window. Both units are
P?:I:E'-ilz:f £’ v 6 single hc;lea:'xmg Price per pair £2.10.0
—— .L’_ — — plu526
100 WATT POWER < 130 V. A.C. l ISELEC OR SWITCHES
RHEOSTATS NEW) MOTOR and 75 ohm coil 24 v. D.C.
( REDUCTION 36 Bank 25 position, 5§ non-bridging |
AVAILABLE IN THE §§ 3 GEAR BOX |Bndgmg Wiper
FOLLOWING VALUES I |Fige,-s,b|. % hp. grlg:?nk 33 position, 4 non-bridging 1
” g iper
| ohm, 10 a: 5 ohm, 47 a; re.m ¥ |6 Bank arranged to give 3 bank, 50 wiper

|d|a t” long shaft,

plete with J Al at JS‘- each. P & P (

precision 20-1 ¥230 yvOLT A.C. GEARED MOTORS
17 b, inch £0.9.6. P. & P. 2/6
13 r.p.m. 1-45 Ib. inch £2.17.6. P. & P.2/6

.m. 26lb inch £2.2.0. P & P. 2, !
METERS
24” Flush Round

A.C. AMMETERS
0-1,0-5, 0-10, 0I5,

POWER RHEOSTATS £5.0.Rarprle 6 1b in
10 ohm, 1.5a.; 25 ohm, 1 a.; 50 ohm, 1 SOUND POWER OPERATED '

J75a.; 100 ohm, 5a; 250 ohm.. a; -
500 ohm, .2 a; 1,000 ohm, .15 a; 1,500 | EX-ADMIRALTY HEAD

ohm, .12a.; 2,500 ohm, .l a; all at | AND BREAST SETS

_“_/‘_P_&P 1/6. s — — g | WO stlnch sets connected 0—2'? Ar;p. All 24)-
- up will provide perfect each, p. & p. extra,
“CABY” MULTI-RANGE TEST, . om. No batteries A.C. VOLTMETERS

g!gdve.l 245()v'3=::|°"'8(|)3 required. Will operate-

ohm per volt. ldealforl up to § mile. Price I7/6

METER 0.25, 0-50, 0-150 V.
All lebfass,\?. & p.

H P _J each plus P, & P, 3/- or extra A.C.
ransistor circuit feet ] 32/6 per per pair. P. 4 P. 5/6. Im/c Rectifier £1.9.0.

volt, 10v.,50v,,250v., UNlVERSAL DEMONSTRATION TRANSFORMER
500 v., 1,000 v. at 4,000 A complete composite apparatus, com-
ohm per volt. Resis- §Stenzyl Type Slaull  prising a Transformer and electro-
tance, 2K ohm, 200 K magnet with removable coils and
o ohm, 2 meg., 20 meg. pole pieces, Coil tapped for
Repa:rserv:ce available 230v, 220v, 110v, I E5v; 6, 12,
Pnce includes Test Leads, Battery, 36, 110v. A.C. These coils are
Instruction book, Packing and Post also used for D.C. experi-
(U.K.). £6.2.8. 3 additional models ments. Complete with all
available from 54/- to £14.14.0. accessories as shown, £17 +

Leaflet iladl sent on request, { 10/- carriage. Leaflet on
5 Amp. AD/DC VARIABLE VOLTAG e e o e —

QUTPUT UNIT
Input 230v. AC
Output 0-260v. AC
Qutput 0-240v. DC
Fitted large Scale
Ammeter and Volt-
meter, Neon Indicator, Fully Fused. Strong
wnmv;ﬂ?eﬂll FC“GI'V +b'8i + o FR$300 Series
eight s. Infinitely Variable, smoot -
ans over full range, § 100 v. P.LV. 4/-, RS$330, 300 v. P...V. 6/-, R$340, 400 v.
ey ot ags Variad riultrange. | N7/, RS3%0, 500 v. P.L.V. 8~ RS360, 600 v. P.LV.
S ———— T 9/-, RS380, 800 v. P.L.V. 10/-. 4 can be used to
make 3 amp. bridge. Not Seconds. Brand New
SENSITIVE Stock. Post paid.
COMPACT HEAVY DU volt DCR
gf"t" Z;‘: h 300-0.300. 6-9 volt DC operation 30 ohm coil 2 x 10 amp
icro amp. ohm. approx. c/o contacts, will handle up to 250 voit AC.
Calibrated 30-0-30 in clear Size 13" high x 24" x 14", Price 7/6 plus 1/-
divisions. Mounted in sturdy
sloping front case with tqp

P. & P. 3 for 20/- post pald
—
terminals. Price £4.10.0. P. & P.

Matching volt meter calibrated O-g and 0-15 v. WNSTANT V["'TAGE TRANSFBRMER

D.C. £4.10.0. P.&P.2/6. Input 185-250 v. A.C. Output230 v. A.C.
D.C. Ammeter 0-6a and 0-3a. £4.10.0. P. & P. 2/6. | Capacity 250 watt. Actractive metal case.

Set of 3 matching instruments. £12.19.0 p. & p. 4/6 7'7“,;‘: ":nsg“z: lhlnowo. ’},Ub:;r ';'-o.zt_ Weighe
— —— —— —— —— ww m— v ol — o s m—

SERVICE TRADING co

All Mail Orders — Also Callers — Ample Parking Space — CLOSED SATURDAY
57 BRIDGMAN ROAD, LONDON, W4. Phone 995 1560
Personal cailers only: 9 LITTLE NEWPORT STREET, LONDON, W.C.2. Tel.: GERrard 0576

VENNER 14-DAY CLOCKWORK TIMESWITCH

S amp. 230 v. contact | on/off every 24 h. Fitted in
metal case with key. Used but guaranteed. 47/- -+ 3/-
P.

S.T.C. SILICON POWER RECTIFIERS
All types 1.5 amp. wire ended.

NEW
BOOKS

published on
SEPTEMBER 23

ABC's OF COMPUTERS 16/-
by Allan Lytel.
Case Bound. 128 pp. lilus.

ABC's OF RADAR 18/-
by Alan Andrews.
Case Bound. 128 pp. liius.

HAVING FUN WITH TRANSISTORS
20/-
by Len Buckwaiter.
Case Bound. 128 pp. lllus.

SOLVING T.V. TOUGH DOGS 24/-
by Robert G. Middleton,
Case Bound. 128 pp. lilus.

to be published on
OCTOBER 21

ABC's OF ANTENNAS 16/-
by Allan Lytel.
Case Bound. 96 pp. lilus.

COMPUTER BASICS 30/-
Introduction to Analog Computers
by Technical Education and
Management inc.

Case Bound. 288 pp. Ilus.
SERVICING TRANSISTOR T.V.
30/-

by Robert G. Middleton.

_Case Bound. 224 pp. lifus.

BASIC PIEZQELECTRICITY 20/-
by J. Potter Shields.
Case Bound 128 pp. Illus.

to be published on
NOVEMBER 22

ALTERNATING CURRENT
FUNDAMENTALS 42/-
by Arthur P. Dililow.
Case Bound. 416 pp. llus.

COMPUTER BASICS. 30/-
Digital Computers, Mathematics
& Circuitry
by Technical Education &
Management inc. .

Case Bound. 224 pp. llius.

SMALL GASOLINE ENGINES
TRAINING MANUAL 40/-
by Ted Pipe
Case Bound. 224 pp. |Hus

from Booksellers or, plus 8d.
postage from the Publishers.

Write for complete catalogue of
over 100 titles

FOULSHAM SAMS
TECHNICAL BOOKS

Dept. P.E.11, YEOVIL ROAD

SLOUGH. Bucks.. England
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PRINTI
AMPLIFI
Type TAI
®Peak
output in
excess of
14 watts,
@ All_stan-
dard British
components.
Built on
printed circuit panel, size 6 x 3in.
@® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and |5
Shm speakers. @ Transistcrs (GET 114 or Sl
Mullard OCBID and matched pair ¢f OCBI o/p).
@® 9 volt operation. @ Everything supplied,
wire, battery clips, solder, etc. omprehen-
snve easy to follow instructions and circuit diagram
6 (Free wuth Kit). All parts sold separately.
SPECIAL RICE 45/ - P. & P. 3/-. Also ready
built and tested 52/6. P. & P. 3/-. A pair of
TAls are ideal for stereo.

STEREO AMPLIFIER

Incorporating 2 ECL86s and { EZB0, heavy duty,
double wound mains transformer. Output 4 watts
per channel. Full tone and volume controls. Abso-
{utely complete.

ONLY

£4.19.6

Super De-
fuxe version
with ECL86
valves, sep.
bass, treble and balance con-
trols, full feed back. 8 gns.
P. & P. 6/6

WELL-KNOWN MAKERS' SURPLUS!
ONE TRANSISTOR PRE-AMP,

Suitable for use with Medium or High Impedance
mikes, guitars, gram pickups, tape decks, etc. For
operation from 200/300 voit H.T. rail or 9 volt
battery. Gain approx. 14:1, Fully isolated |nput
by Mu-Metal screened transformer. Size 41"

X1~ Readybulltcomple(ewlthfullcnrcu:td:agram
and instructions. ONLY 15/-, Post free.

SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Mc/s IF. Biscuits
for Channel | to 5 and B and 9. Circuit diagram
supplied. ONLY 25/.each. P.&P.3/9,

GORLER F.M. TUNER HEAD

88-100 Mc/s 10.7 Mc/s. LF., 15/, plus 2/- P. & P.
(ECCB8S5 valve, 8/6 extra).

TAPE DECKS
B.S.R. MONARDECK (Single speed) 3din.
per sec., simple control, uses 5}in. spools, £6/15/-.
LATEST COLLARO MAGNAVOX 163 TAPE
DECK DE LU XE, Three speeds, 2 track, takes up
to 7 in. spools. 10 gns. Plus 7/6 carr. and ins. on
each. (Tapes extra on both.)

QUALITY PORTABLE TAPE RECORDER

CASE, Brand new. Beautifully made, Few only at
49/6. P. & P. 5/-.
ACOS CRYSTAL MIKES. h i unp For desk
or hand use, High sensitivity, |l/g & P. /6.

TSL CRYSTAL STICK MlKE.

Lnsted at 45/-,
Qur price, 18/6. P.&%P. |

VYNAIR AND REXINE SPEAKER AND
CAIINIT FABRICS app. 54 in. wide. Usually 35/-
‘ our price 13/6 per yd. length (min. lyd)
&p. 2/6. S.A.E. for samples.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
was used in a 29 gn. record player, employs heavy
duty double wound mains transformer, ECCB83,
ELB4, EZBO valves. Separate Bass, Treble and
Volume contrels. Complete with output trans-
former matched for 3 ohm speaker. Size 7in. w.
x2}| d. x 5%in. h. Ready built and tested. PRICE

69/6. P. & P.4/9.

ALSO AVAILABLE mounted on board with out-
put transformer and 6in. speaker ready to fit
into cabinet below. PRICE 89/6, P. & P. 5/9.

QUALITY PORTABLE R/P CABINET
Uncut motor board. Will take above amplifier
and B.S.R. or GARRARD Au:ochanger or Single
Record Player Unit. Size 18 x 14 x 8} in

PRICE £3/9/6. Carr. 7/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker's original packing.
SINGLE PLAYERS
B.S.R. TU/2 .. .._£3/9/6. Carr. 5/6.
GARRARD SP25 De Luxe... £12/10/6. Carr. 5/6.
8.5.R. GU7 with unit mounted pickup arm,
£4/18/8. Carr. 5/6.
AUTO. CHANGERS
Latest B.S.R. UA2S Super shim 2 6
GARRARD IOOO with special 6
Carr. 6/6 on each.

ridge
GARRARD AT6 £9.10.0,
All the above units are complete with t/o mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra,

BRAND NEW CARTRIDGE BARGAIN !
ACOS GP67-1. Mono complete. List price 21/-.

Our price 13/6, P. &P, i/-.
BRAND NEW, IZ' 15w. H/D Speakers. 3 or I5
ohm. Current b ritish

4
maker, Offered gelow list price at 89/6. P, & P 5/-.
Guitar models : 25w. £5.5.0; 35w. £8.8.0.
BRAND NEW 3 OHM LOUDSPEAKERS

5 in., 12/6; 6} in., 15/-; B in.,, 21/=; 10 in.,, 25/-;
7Zin.x 4in., 15/-; 10in. xém,l e
E.M.1. 8in. x5in. with high flux ceramic magnet
3 ohm 13/

13} x 8 in. wnzh high flux ceramic magnet,
42/- (ISohm 45/-). P.& P. 4" & 57 2/-, 6" & 87 2/6,
10" & 12~ 3/6 per speaker
\E.M.1. PLASTIC CONED TWEETER.
'24". 3 ohm. Limited number: 12/6 each, P. & P. 1/6.

7-10 watt OUTPUT TRANSFORMERS to
match pair of ECL 86’s in push-pull to 3 ohm out-
put. ONLY 11/, P.& P. 2/6.

7-10 watt  ULTRA LINEAR OUTPUT
TRANSFORMERS to match pair of ECL 82's in
push-pull to 3 ohm output, ONLY 15/-. P. & P. 2/6.
MAINS TRANSFORMER for transistor power
supplies. Tapped pri 200-250v. Sec. 40-0-40 at |
amp (with electrostatic screen) and 6:3v, at -5amp for
dial lamps etc. Drop thro mounting. Stack size (}”
x 31" x 34" 27/6, P. & P. 4j6.

SMOOTHING CONDENSER. 2800 mifd. 25v°
11" dia. X 3" high 3/, P.&P. |/..

MATCHED PAIR OF Z‘W'ATTTRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
,Stack size 11 x I} x { in. Output trans, tapped lor 3
ohm and {5 chm output. 10/~ pair plus 2/- P.

SPECIAL OFFER! FM/AM TUNER HEAD
Beautlfully designed and
precision engineered by
Dormer and Wadsworth
Led. Supplned ready fitted
with twin .0005 tuning con-
denser for AM connection.
Prealigned FM section
covers 86— 102 Mc/s. L.F.
output 10.7 Mc/s. Complete
with ECCBS5 (6L12) valveand
full :|rcu|! diagram of tuner

Another special bulk
purchase enables us to offer
these at 27/6 each. P. & P.

3/-. Order quickiy!
Limited number also avail-
able with precision geared
3: | reduction drive.

30/-. P.&P.J/-,

3.VALVE AUDIO AMPLIFIER
MODEL HAM

Designed for Hi-Fi repro-
duction of records. A.C.
Mains operation. Ready
built on plated hea\? gauge
metal chassis, size 74in. w.
x 4in. d. x 4%in. h. Incor-
porates ECC83, ELB4, EZ80
valves, Heavy duty, double
wound mains transformer
and output transformer matched for 3 ohm speaker,
separate iBass, Treble and volume controls.
Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for
remote mounting of controls.

The HA34 has been specially designed for us and
our quantity order enables us to offer 4 5 o
them complete with knobs, valves, sWa
etc., wired and tested for only P. & P. 6/-,

HSL ‘FOUR' AMPLIFIER KIT
A.C. Mains 100/250v., 4 watt, using ECC83,

EL84, EZO0 valves
* Heavy duty double-
wound mains transformer
with_elecrrostatic screen.
Y Separate Bass, Treble
and volume controls, giving
fully variable boost and cut
with minimum insertion
joss. Y Heavy negative
feedback loop over 2 stages
ensures high output at
excellent quality with very low distortion factor.
% Suitable for use with guitar, microphone or

record player. Y Provision for remote mounting
of controls or direct on chassis’ Y Chassis
size only 7} in. wide x 4 in. deep. Overhaul height
4%in. Y All components and valves are brand
new. Y% Very clear and concise instructions enable
even the -nexperienced amateur to costruct
with $00°, * S d ! with
valves, output transformer (S ohms only), screened
fead, wire, nuts, bolts, solder. etc. (No extras to
buy) PRICE 79/6. P.& P. §/-.
Comprehensive circuit dia ram,
and parts lists 2/6 (free with

This kit although similar m appewance to HA34
employs entirely different and advanced circuitry.

10/14 WATT HI-FI AMPLIFIER KIT

practical layout

A stylishly fin-
ished monaural
amplifier with an
outpucof H4watts
from 2 EL84s in
push-pull. Super
reproduction of
both music and
speech, with neg-
ligible hum. Sep-
arate inputs for
mike and gram
allow recordsand A
announcements to follow each other, Fully shrouded
section wound output transfurmer to matc
3-15Q ker and 2 ¢ | controls,
and separate bass and treble controls are provided
giving good lift and cut, Valve line-up 2 ELB4s,
ECCB3, EF86, and EZBO rectifier. Simple
instruction bookler /6. (Free with parts.) n
parts sold separately. ONLY £7/96. P, & P. 8/6.
Also available ready built and tested complete
with std. input sockets, £9/3/-, P. & P, B/l
Carrying Case for above 28/6. P, & P. 7/6.

MINIATURE PRECISION AIR SPACED 2-
GANG TUNING CONDENSER. 176 + 176pF.
Size I}i"w, X {"d, X I"h wuh vanes open. Builtin
|_trimmers. I-. &P

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19 CHErrywood 3985
Open all day Saturday

A few minutes from Wimbledon Tube Station.
OVERSEAS P. & P. CHARGED EXTRA.

Eorly closing Wed., | p.m.
{Please write clearly)
S.A.E. with all enquiries

WENTWORTH RADIO

GENUINE HIGH QUALITY COMPONENTS

GENUINE LOW PRICES

1a Wentworth Court, Alston Road, Barnet, Herts

BAR 3087

RETURN OF POST ORDER AND QUOTE SERVICE

NKTI2? &5 NKT3s 14 ocis 2 AFllz e

6 AFII6 4/6
NKTIE 55 NKHR) 3 OCR e ARIIZ ¥¢ | BARGAIN OF THE MONTH

AFI18 6/-
Nkrizs 7 Nkries 368G 30 Ocal 1§ | DUE TO DEMAND WE ARE
NCEZ B NCHG b6 oo 4 Sc 1 | AGEIN BEPEATING THIS
NKTI62 4/l NKTI2 36 O€Tye 32 ADI40 o FANTASTIC OFFER
NKTIE43s 40 NKTard 3 QCIZ1 6= Lantal7ie
L‘ﬂ%:l ;/Z NKT275 3/6 ggg ;}: MATI01 afs II8 EACH OC7I 1,8 EACH
[3 NKT676 4/4 MATI20 7, c

NKT3I7 8 NKTTi3 &6 OC20l 10/6 MATI2! /¢ | ONE DOZEN OR MORE POST FREE
NKT218 4/4 NKT773 5/~ ACI28 3/9 OA9S5 1/~
NKT221 4/l NKT774 5/- AFll4 4/6 OA70 2/- 250MW ZENERS 4]~

FULL RANGE TEXAS AND NEWMARKET TRANSISTORS.
We welcome enquiries for all types of components.

MINIATURE POTS. LIN. 2/-

Lists. S.A.E.

CERAMIC CAPACITORS 4d.

t - iW RESISTORS 10 - 22M  2d.
W 109 MINIATURE 100 - IM 6d.
30/- 100
SILVER MICA I0PF-1000PF 6d.
HI-STABS 1% W 1/-

MINIATURE TRANSISTOR ELECTROLYTICS,
FULL RANGE 1/2. MAGNETIC EARPIECES

WITH PLUG 3/-. CRYSTAL 4/4

LISTS AVAILABLE. 5K, 10K, 25K, 50K, 100K, 250K, 500K, IM, 2M, 2/- each
Terms, cash with order, P.P. odd 9d. for orders under £2
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(9) POWER AMPLIFIERS. [0 watts
RMS output. 100mV inpuc. 30 c/s to
20ke/s - 1dB. 6-Transistor Push-pull.
Panel size 4x 2} X lin. H/S 4 x 4in.
TPAI0/3 3-5 ohm spkr. £4.10.0, pp. 2/6
TPAILO/I5 12-16 ohm spkr.,
£5.5.0, p.p. 2/6
(Mains unit for | or 2 amplifiers,
59/6, p.p. 2/6)

The Finest High Fidelity at
Unbeatable Prices

10 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

(10) PREAMPLIFIERS. 8 input
selector. Treble, bass, volume, filter
controls. HmV to 300mV inputs.
Battery operated or from Mains Unit.
Output up to [50mV RMS.

MP2 Mono 9} X2} x2in. £5.10.0, p.p.
2/6 (grey and gold front panel 8/6)

SP4 Mono/Stereo, 9x 3% x §in.,
£10.19.6, p.p. 3/6 (front panel plate 12/6)

@ ALL UNITS BUILT AND TESTED

2§ WATT AMPLIFIER

New 8-Transistor design. Push-pull
output for 7} to 16ohm speaker. 150mV
input. 30c/s to 20kc/s -+ idB. For use
with valve or transistor preamplifiers
as-item (10) above. Size 2§ x 27 x 6}in.
PRICE BUILT £7 |9 6 P.P.
AND TESTED o8 e 3/-
(Mains unit 79/6, p.p. 2/6)

(13) MULTI-METERS

PT34 1kV39/6 TP5S  20kV £5.19.6

Mi 2kV 49/6 EP30k 30kV £6.10.0

TPIO 2kV75/- EP50k 50kV a.ls.z
0.0

EP10k 10kV 79/6 500 30kv £8.17.
1T1-2 20kV 69/6 EPI0OK 100kV £10.}
EP20k 10kV 99/6

(15) GARRARD BATTERY
2-SPEED TAPE DECK
Brand New with R/P head,
erase/osc. head, tape cassette
and instructions. 2 speed
2-track 9 volt operated.

List Price 13 gns.

PriCE £8,19.6

P. & P.3/6

. N 3 Thurs. | p.m.
4 Open all day Saturday -

COMPONENTS and Equipment.

Thae largest range in the country. 6/-
buys 150 page logue with di

(12) MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully tunable superhet with excellent
sensitivity and selectivity. Output up
to {1 volt peak. Complete with front
panel, etc. 9 volt operated. For use

with any amplifier or tape recorder,
TOTAL COST P.P.
TO BUILD £3' I9'6 2/6

(14 VHF FM TUNER
Supplied as 2 Preassembled Panels,
plus metal work Superhet design, 88-108
Mc/s, 9 volt operated.

Total cost to assemble £12.17.6 p.p. 2/6.

(16) NOMBREX TEST UNITS
150 ke/s—350 m/cs RF Generator

All Transistor £10.10.0
10 ¢/s—100 kc/s Transistor
Audio Generator £16.19.6

(7 5 WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms. 6émY
into IK. 12/I8V supply. 23x2x l}in.
BUILT AND TESTED 69/6 P.P.
(optional mains units 54/-) 2/-
14 watt version 59/6.

Matching  Preamplifier, 6 inputs,

vouchers.

SEE BACK COVER FOR MORE ITEMS OF INTEREST

;reblelbass/selector/volume controls. 6-
10mV o/put. 9-18V supply. 79/6, p.p. 2/-
For use with any Transistor Amplifier

10/~ BARGAIN SALE! 10/- ||BAKER I2in. SUPERB
A high-quality loudspeaker with remarkable
10/- 20 Assorted Transistor Electrolytics. low cone resonance ensuring clear
10/- 3 Television Smoothing Candensers. 200/100, 200/ | [ yeio i bomer 20 wtts Availabl
200, '25/300/50Uf-. 275 V. Bass Resonance 22-26 c.p.s. fva' a "e
10/- 50 assorted { Watt 59, Resistors. (Long leads). Flux Density 16,500 gauss  [rom a
10/- 100 assorted low wattage types (including printed ¥g:§§ Eg:l' ?r:fp"e‘ﬁ:en'ce s oh'ni; 5?‘:!"&
circuit). Voice coil material  Aluminium D'- II
10/- 100 assorted % watt to 3 watt (10 cards each of 10 gseful response 20-17.000”:-9-5» P:aceE's
resistors). one surround . lastic )
10/- 100 assorted Silver Mica/Ceramic Condensers (mixed). 8'32’,’;.‘. m::::elrsow alummf;f'” £1 5
10/- ggOAviftORTED PAPER CONDENSERS -00! to -Suf. Send for New catalogue and enclosure plans
10/- 100 miniature paper condensers (mixed).
10/- 50 untested transistors. ( ) Baker ReprOducerS Ltd (DEPT. PEIT)
10/- 6 Switching Transistors NPN type. Min. 200 . ey
IO;- 6 Switching Transistgr: PNP tYyPP: n m/cs Bensham Manor Road Passage, Thornton Heath, Surrey. THO 1665
10/- ACOS mono pick-up head.
10/- 3 miniature earpieces.
10/- 20 DIODES. VERY HIGH QUALITY. VYUKAWN SO PROFESSIONAL THE YUAAN
10/- Magnetic Lapel Microphone with plug and lead. LELF -SSP AEROSOL WAy —
10/- 3”, 4" or 5" loudspeaker. Low impedance. HAM MER
10/~ Signal Injector. Pa nd Circuit-to mak Get these AIR DRYING GREY
| /f Mg é 4 res a make.
- t . . i i
o/ m:t::). ar Rev. Counter. Parts and circuit (excl. or BLACK WRINKLE (CRAC I.E)Finishes
10/- 12 pre-set pots. 10 chm., S0K. ohm., IK. ohm., mixed. E{::‘:ﬁ::a:oysﬁ.'s':{{: Z:'rtaycor:‘l::;?év': ;z:i'ninr:g:iarli?: %%E%E";m
i i , blue, gold, bi X -
10/- FREE! 10/- FREE! 10/- FREE! 10/- FREE | |Modern Eggshel Black Whinkle (Crackje) ail at 14711 | Glea car acauer.
at our counter or 15/}, carriage paid, per push-|wrinkic'"
10/- ANY ELEVEN ITEMS FOR £5/-/-1 10/- FREE ¢ button seIBf-'splr(ahcan.rAlls%E:r;able, he# and water l(::ra_ckl':e).Ie:,nli.
resistant Blac att finis ozs. self-spray cans |larnish goid,
. i i B
Rush your order now! These prices cannot be repeated! SPECIAL OFFERES P plus optional transferable ften
snap-on trigger handle (value 5/-) for 18/11, carriage'
G. F. M ILWARD paid. Choice of 13 selfspray plaln colours and primer °
(Motor car quality) also available.
17 Peel CIOSE, Drayton Basse!i, Nr. Tamworth, Staffs. Please enclose cheque or P.O. for total amount to :
Phone: TAMWORTH 232t POST ONLY YUKAN, Dept. 307a Edgware Rd., London W.2.
Closed December Ist-December 3ist for Annual Holidays
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