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~ THE
DDY'STON

right up to the highest frequency, and the long horizontal scales aid frequency
resolution. Modern styling and a pleasing two-tone grey finish lead to a most
attractive receiver.

List price £62. 0s. 0d.

‘ , The Eddystone *'840c” is an inexpensive, soundly engineered communications
receiver giving full coverage from 480 kc/s to 30 Mc/s. It possesses a good perfor-
mance and is built to give years of reliable service. The precision slow motion
drive—an outstanding feature of all Eddystone receivers—renders tuning easy

THERE’S AN

The Eddystone ‘940" is a larger and more elaborate communications receiver, with Fa” ANY FREQUENGY
a correspondingly better performance. It has two fully tuned radio frequency stages
and two intermediate frequency stages; variable selectivity with a crystal filter; built-in BETWEEN
carrier level meter and push-pull output stage. Sensitivity is very high and outstanding
results can be expected. Workmanship, construction and finish are all to the usual 1 0 kc/s and
high Eddystone standards. Styling is modern, with two-tone grey finish.

List price £125. 0s. 0d. 1 ,000 M/GS

Please write for full Technical Specifications to the Manufacturers

STRATTON & CO. LTD.,, BIRMINGHAM, 3I
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AS A GAREER OR AS A FASCINATING HOBBY...

THERE IS AN 1 CS COURSE FOR YOU! PRACTICAL INSTRUCTION!

By taking an ICS specialised home study course
you gain a sound theoretical and practical know-
ledge of valve and transistor circuits and servicing
work while building your own 5-valve receiver, 1

transistor portable (or a.f. amplifier), signal gen-
erator and multi-test meter. All under expert
tuition !

ICS Construction Courses have been specially
written and designed by experienced radio engi-
neers to enable YOU to learn easily and quickly, Assembly and use of signal generator and multi-test meter
in your own home, in your own time. (especially valuable in servicing work).

ICS training will take you from basic principles
to advanced applications of various circuits, all
made up from the kits supplied.

With the ICS Complete Radio and Electronics

Construction Course you get SIX kits, including
testing instruments, tools and first class .com- 2

ponents. And, what is most important, a personal
library of Instruction Manuals.

If you are making a career in the Radio Industry,
you will be interested in the wide range of exami-  coneryction of 5-valve 2-waveband AC/DC superheterodyne

nation and SPFCIahSt diploma courses offered by receiver, and o number of instructional experiments, using testing
ICS. These include: instruments.

Radio and Television Engineering, Industrial
Television, Radio and Television Servicing,
Colour Television, Electronic Technicians,
Servomechanisms, Radio-Electronic Telemetry,

Instrumentation, Principles of Automation,
Calculus for Electronics, Digital and Analogue 3

Computers.

Specialised coaching for Grad.Brit.LR.E.,
C.&G.Telecommunication Technician’s Cert.
Radio & TV Servicing Cert.(R.T.E.B.), P.M.G.

b} Construction of 6-transistor (with semiconductor diode) 2-waveband
Certs.. an(.i Radio Amateur’s Exam portable, and a number of instructional experiments, including
Examination students coached until successful  a.f. amplifier with microphone pre-amplifier.

For full detail 1CS (DEPT. 248) INTERTEXT HOUSE i |
or futk detaits PARKGATE ROAD, LONDON, S.W.1t ADDRESS

of ICS Radio and ‘ . L . l
Electronics Courses
post coupon Y Nl

TobaY INTERNATIONAL CORRESPONDENCE SCHOOLS

Member of the Association of British Correspondence Colleges

MARCH 1964 505

~www.americanradiohistorv.com



=——— HI-FI AMPLIFIERS ——

S.33 'S-99

distortion at 2.5W/chnl., 20dB N.F.B. Inputs for Radio (or Tape) and Gram,
Stereo or Monaural, ganged controls, Sensitivity 200mV. £13.7.6

DE LUXE STEREO AMPLIFIER. Model S-33H. De luxe version of the
S-33 with two-tone grey perspex panel, and higher sensitivity necessary to
accept the Decca Deram pick-up. £15.17.6

HI-FI STEREO AMPLIFIER. Model §-99. 18W output. Ganged controls.
Stereo/Mono gram., radio and tape inputs. Push-button selection. Printed
circuit construction, £27.19.6

HI-FI 6W STEREO AMPLIFIER. Model §-33. 5 watts per channel 0.3% !
POWER SUPPLY UNIT. Model MGP-1. Input loollzov 200/250 \
40-60 cfs. Output 6.3V, 2.5A A.C. 200, 250, 270V, 120mA z
A wide range of American Audio equipment available,

See Dlrect Maxl
order scheme below. z

:Lzaih.n_..t.

DAYSTAOM

TUNERS ———

RECORD PLAYERS

GL-58

GOLDRING LENCO TRANSCRIPTION PLAYER. Model
GL-58. With G-60 pick-up arm and Ronette 105 cartridge. £18.19.2

GARRARD AUTO/RECORD PLAYER. Model AT-6. With
R 105 cartridge. £13,12.1 With Decca Deram pick-up £14.6.1

SUGDEN MOTOR UNIT “CONNOISSEUR CRAFTSMAN’.
Heavy duty motor operating at 334 and 45 r.p.m. Very heavy 12"
turntable. Virtually no rumble. £16.6

HI-FI MONO AMPLIFIER. Model MA-5. A general purpose 5W
Amplifier, with inputs for Gram., Radio. Presentation similar to S-33.

£10.19.6
HI-FI MONO AMPLIFIER. Model MA-12. 12W output, wide
freq. range, low distortion. .18.0

[llllllllIllllllllllllllllllllll[lIIﬂllIIIIIIIIIIIIHHllﬂllllﬂlllllllllllllllllllllﬂlllll'l[l]IIIIl]lllllllII]Illl!Il!!llll!lllll’lﬂIlillllll|I!HI{IIIIHHIﬂlllllﬂllllﬂlllﬂl'ﬂ TR IIIIIlmlIil[[lIIHIHﬂ!lﬂlllllIlll|lll|ﬂlllﬂﬂ!lllll|lll!IlIllIIIIllIIIlIIIllIIlll!IllIllIllllIIllIIIII!IIIlIllIIIllﬂllllII]llIlIlIII[IIIlIlIlI[lIIIllIIIIIIIIIIIIIIIIlIIIIIIIIIIllllII||I|llllIIIllIIlllIIIllIlIIlllIHllIlIIllllllIlIIlI!ﬂ

njoy Yourself and Save Money

TEST INSTRUMENTS

CAPACITANCE METER. Model CM-1U. Direct-
reading 44” scale. Full-scale ranges 0-100p.pF, 0-1,000pp.F
0-0.01p.F and 0-0.1pF. £15.15.0

VALVE VOLTMETER. Model V.7A. 7 voltage ranges
d.c. volts to 1,500. A.C. to 1,500 r.m.s. and 4,000 peak
to peak. Resistance 0.1 to 1,000M ) with internal battery.
D.C. input impedance 11MQ. dB measurement, has
centre-zero scale. Complete with test prods, lead and
standardising battery. £13.18.6

NEW! DE LUXE VALVE VOLTMETER, Model
IM-13U. Circuit and 'specification based on the well known
V-7A but with many refinements. 6” Ernest Turner meter.
Unique gimbal bracket allows instrument to be used in
many positions., Modern styling. Please send for details,

8.18.0

MULTIMETER. Model MM-1U. Ranges 0-1.5V to
1,500V A.C. and D.C.; 150p.A to 15A D.C.; 520 to 20MQ).
41" 50y.A meter. £12.18.0

R.F. SIGNAL GENERATOR. Model RF-1U. Up to
100 Mc/s fundamental and 200 Mgc/s on harmonics and
up to 100mV output on all bands. 13.8.0

5" OSCILLOSCOPE. Model 0O-12U.

Has
amplifiers, essential for TV servicing, FM alignment, etc.
Vertical frequency response 3 cfs to over 5 Mc/s, without
extra switching T/B covers 10 cfs to 500 kcfs in 5 ranges.
£35. 10 0

23" SERVICE °SCOPE. Model OS-l. Light, compact

wide-band

pomble for service engineers. Dim. 5° x 8" x 144" long.
Wt. 104 Ib. £21.18.¢
ELECTRONIC SWITCH. Model S-U (Oscilloscope
Trace Doubler). Enables a single beam oscilloscope to
give_simultaneous traces of two separate and independent
signals. Switching rates approx. 150, 500, 1,500, 5,000
and 15,000 cfs. Sig. freq. response 0-100 kcs iidB
Sepmte gain controls and sync. output. Sig. mput range
0.1-1.8V r.m.s. £12.18.0
AUDIO SIGNAL GENERATOR. Model AG-9U,
lO cfs to 100 kcfs, switch selected. Distortion less than
.12, 10V sine wave output metered in volts zléd2 ilg’

'RESXSTANCE/CAPACITANCE BRIDGE. Model C-3U.
Measures capacity 10pF to 1,000uF, resistance 10002 to
Z 5MS) and power factor. 5—450V test voltages: Wlth safct&
Cc3U  switch.

A RANGE OF

TRANSISTOR RADIOS

LATEST MODEL! “OXFORD”
LUXURY PORTABLE. Model UXR-2.
Specially designed for use as a domestic,
car or personal portable receiver. - Many
features, including solid leather case.
£14.18.0

TRANSISTOR PORTABLE. Model UXR-
1. Pre-aligned LF. transformers, -printed
circuit. Covers L.W. and M.W. Has 7°
x 4” loudspeaker. Real hide case.

£12.11.0

TRANSISTOR PORTABLE RECEIVER.
Model RSW-1. In a handsome leather case,
it has retractable whip aerial and socket for
car radio use. Covérs Med., Trawler and
two S wave bands. £19.17.6

JUNIOR TRANSISTOR RADIO. Model _’ i
UJR-1. Single transistor set. Excellent
introduction to radio. £2.7.6 UIR-1

O A
FOR THE MUSICIAN

PA AMPLIFIER PA-1. The
ideal compact unit for VOCAL-
ISTS, INSTRUMENTALISTS,
RECORDS, with 50W (100W
pk ‘output), 2 Heavy Duty
Speakers. Variable TREMOLO
Elegant modern cabinet. Send
for full specification.

£54.15.0

Legs optional extra 17/6 set of 4.

ELECTRONIC ORGAN

(fully transistorised)
Ideal for Soloists, Home use, Groups. Full 20 WATTS VOLUME.
Matching bench £14.10.0 extra. £187.10.0

250 AMERICAN HEATHKIT MODELS
Now obtainable for direct. delivery from U.S. plant
to your UK. address. Illustrated catalogue and full
details of mail order scheme can be obtained from us
for the nominal charge of 1/~ post paid.

506

*

*
§ Money-back Guarantee

Daystrom Limited unconditionally guarantees that each Heathkit
product assembled in accordance with our easy-to-understand
instruction manual must meet our published specifications
for performance or the purchase price will be cheerfully
refunded.

*

THE RADIO CONSTRUCTOR
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———TAPE DECKS

COLLARO D-83

COLLARO “STUDIO"” TAPE DECK. The finest buy in its price
range. Operating speeds: 137, 33" and 74" p.s. Two tracks “‘wow”
and ““flutter” not greater than 0.15% at 74" p.s. £17.10.0

TRUVOX D92/2 & D83/4 TAPE DECKS. High quality mono/
stereo tape decks.

D92/2, 2 track, £36.15:0 D83/4, 4 track, £29.8.0

HI-FI AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold separately. Tuning heart
(AFM-T1—£4.13.6 incl. P.T.) and LF. amplifier (AFM-Al—
£21.16.6). Printed circuit board, 8 valves. Covers LW, MW,
S.W., and F.M. Built-in power supply Total £26 10. 0

e e

Building these Heathkit models

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model SSU-1:
Ducted-port bass reflex cabinet “in the
white”. Twe speakers. Vertical or horizontal
models with legs £11.12.0 without legs
£10.17.6.

THE “COTSWOLD”. This is an acoustic-
ally designed enclosure 26" x 23" x 154"
housing a 12" bass speaker with 27 speech
coil, elliptical middle speaker together with
a pressure unit to cover the full frequency
range of 32-20,000 cfs. Capable of doing
justice to the finest programme source, its
polar distribution makes it ideal for really
Hi-Fi Stereo.

COTSWOLD “‘MFS’’ SYSTEM. Specially
developed to give best possible results in
small rooms. This minimum floor space
g:odﬁll is based on ta.mii;d gotswold Size:
6” high x 1647 wide x ee

MFS = Either Model £23.4.0

000 O
Hl Fl EQUIPMENT CABINETS

A wide range of equipment cabinets
are available to meet the differing
needs of enthusiasts. Designed for
max. operating convenience or for
where room space is an overri
consideration this range includes
kits, ready assembled cabinets or
fully finished cabinets, and has at
least one model to suit your require-
ments. Send for full details.

Other models from our wide range include

NEW! SELF SUPPORTING AERIAL TOWER, Model HT-1.
for Commercial TV, fringe TV reception, Radio Amateur use,
32 f. high, square section (full erection instructions), HT-1G
(gal finish) £35.15.0. HT-1 (red oxide finish) £29.15.0. Range
of accessories, TV, VHF, FM aerials, etc.

All models also available assembled

Deferred Terms over £10

Send coupon for FREE illustrated British catalogue
of Heathkit range to:

DAYSTROM LTD 2I00&Ster

MARCH 1964

———=CONTROL UNITS——

TAPE AMPLIFIERS
L ey

FM-4

§ HI-FI FM TUNER. Model FM-4U. Also available in two units, R.F.
tuning unit (£2.15.0 incl. P.T.) with LF. output of 10.7 Mc/s, and amplifier
unit, with power supply and valves (£13.3.0). Total £15.18.0

TAPE RECORDING/PLAYBACK AMPLIFIER. Thermometer type
) recording indicators, press-button speed compensation and input selection,
Mono Model TA-1M, £19,18.0 Stereo Model TA-1S, £25.10.0

MONO CONTROL UNIT. Model UMC-1. Designed to work with the
MA-12 or similar amplifier requiring 0.25Y or less for full output. *5 mputs

Baxandall type controls. £8.12.6
STEREO CONTROL UNIT. Model USC-1. Push-bytton selection,
accurately matched ganged controls to 4+1dB. Negative foodback, rumble
and variable low-pass filters. Printed circuit boards. £19 10.0

OAYSTROM

AMATEUR EQUIPMENT

SINGLE SIDEBAND ADAPTOR. Model SB-10U.

May be used with most A.M, transmitters. Less than

3WR.F. \nput power required for 10W output. Operation

%nsag , 20, 15 and 10m bands on U.S.B., L.S.B. or
£

AMATEUR TRANSMITTER. Model DX-40U. Covers
all amateur bands from 80 to 10 metres; crystal controlled.
Power input 75W C.W., 60W peak controlled carrier
phone. Output 40W to aerial. Provision for V.F.O.
Filters minimise TV interference. .19.0
New Model RG-1
COMMUNICATIONS TYPE RECEIVER.

A high performance, low cost receiver for the discrimin-
ating listener. Fre uency coverage: 600 kcfs—1.5 Mc/s
‘and 1,7 Mc/s— cfs.

Send for full spcmﬁcauon. £39.16.0

DX-10U VARIABLE FREQUENCY OSCILLATOR. Model
VF-1U. Calibrated, 160-10 m. Fundamentals on 160
and 40m. Ideal for our DX-40U and similar transmitters.

£10.17.6

AMATEUR BANDS RECEIVER. Model
RA-1. To cover all the Amateur Bands
from 160-10 metres. Many ial features,
including: half-lattice crystal filter; Bvalvu,
signal strength ‘S meter; tuned
plifier’Stage. Send for spec. £39.6.5
THE “MOHICAN” GENERAL COVER-
AGE RECEIVER. Model GC-1U. With
4 piezo-electric transfilters, variable tuned
B.F.O. and Zener diode stabiliser, this is
an excellent fully transistorised general
purpose receiver for Amateur and Short
wave listeners, Printed circuit boards,
telescopic whip antenna, tuning meter and
large slide-rule dial, 10 transistors. £39.17.6
AMATEUR TRANSMITTER. Model DX-
100U, The world’s most popular, compact
and completely self-contained = Amateur
Transmitter. Covers all amateur bands:
160-10 m. 150W d.c. input. Careful design
has achieved the stability and high per-
formance -for which the DX-100U is noted
and no less than 35 disc ceramic capacitors
reduce TVI to a minimum. £79.10.0

A wide range of American amateur equipment. See Mail Order Scheme.

Wlthout obligation please send m (Tick here)
I FREE BRITISH HEATHKIT CATALOGUE Rt . ey S

FULL DETAILS OF MODEL(S).

1

|

I (Please write in BLOCK CAPITALS) I
| NAME I

ADDRESS.

| DEPT. RC.3 '
(s WY TR S e W TR IR L {
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3 FOR THE FINEST RANGE O

F

TRANSISTOR RECEIVERS

o
DIO We consider our- construction parcels to be the fin

if on receipt you feel not competent to build the set,
when the sum paid will be refunded, less postage.

l,'%SK YS

est value on the home constructor market:
you may return it as received within 7 days,

THE SKYROVER

and the SKYROVER DE LUXE

GENERAL SPECIFICATION. 7 transistor plus 2 diode super-
het, 6 waveband portable receiver. Operating from four | .5V torch
batteries. The SKYROVER and SKYROVER DE LUXE cover the
full medium waveband and short waveband 31-94 M, and also 4
separate switched band-spread ranges, 13M, 16 M, 19 Mand 25 M,

with band-spread tuning for accurate station selection. The coil

B pack and tuning heart is completely factory assembled, wired and
tested, The r ini bly can be c leted in under three
THE SKYROVER hours from our easy to follow, stage by stage instructions.

P | SPECIFICATION: Superhet, 470 kcfs. All Mullard transistors and
Controls: Waveband _Se ectorf;' diode. Uses 4 U2 batteries. 57 Ceramic Magnet P.M. Speaker.
. Volume _ Control w'tlh lo“{° Easy to read Dial Scale. Band-spread Tuning. 500mW Qutput.
fi‘:lgrl;'in-g:msri’fecl%w;oé*”nxp3:-’s’- Telescopic Aerial and Ferrite Rod Aerial.
| | with metal trim and carrying WAVEBAND COVERAGE: 180-576 ™, 31-94 M, and band-
l handle. spread on 13, 16, 19 and 25 metre bands.

Can be built for All components available separately. Four batteries included

free. Data far each receiver, 2/6 extra, refunded if you pur-
‘Io.l’.& chase the parcel. -

]
l P. and P. 5/- extra

8 THE SKYROVER DE LUXE

Tone Control circuit is incorporated, with separate Tone Control
in addition to Volume Control, Tuning Control and Waveband
Selector. In a wood cabinet, size | 137 x 64” x 3”, covered with
a washable material, with plastic trim and carrying handle. Also
car aerial socket fitted.

Can be built for ‘Izo I906 P. and P, 5/~ extra - L}
READY BUILT BARGAINS | LOOK t-LASKY’S NEW SCOOP 1

BOY’S TRANSISTOR RADIO. Ready The “Sixteen’’ Multirange

buile, 2-transistor pocket radio. in
attractive plastic case. Size only 4” x 24" x M E T E R
17, Fitted with 24" loudspeaker. Socket

for personal earpiece and telescopic aerial. 3
Works from single PP3-type battery. i K | T
Fully tunable over full Medium waveband.

Supplied complete with earpiece, telescopic
aerial, carrying purse and 9 volt
battery. Ideal Birthday Present.
LASKY’S PRICE 42/-

with all accessories. Post Free.

This outstanding
meter was featured by
Practical Wireless
in the January
1964 issue. Lasky’s
are now able to ofter
the complete kit of
parts as specified by
the designer. The
Sixteen’” Multirange offers the home constructor
and serviceman an instrument that will meet most
speaker. Uses single PP3-type | of his requirements for voltage, current and

. . resistance measurement. There are |6 switched
battery. Supplied complete with personal ear- ranges: 9 for voltage measurement, 4 current
piece and leather case. Tunable over full Medium ranges and 3 resistance ranges. All British com-
waveband, LASKY'S PRICE 79/6 ponentsare used throughout. The instrument case

built. 4”7 x 24" x |7, with 24" §

) is supplied with the meter movement buiit-in.
complete with all accessories. Post Free. The two scales are clearly printed in black on
white and are very easy to read.
TRANSEILTERS by BRUSH CRYSTAL CO. RANGE SPECIFICATION

D.C. volts: 0-2.5-25-50-250-500 at 20,000Q/V.
TO-0IB 465 kcfs 3= 2 kefs A.C. volts: 0-25-50-250-500 at 1,000Q/V.

TO-01D 470 kc/s & 2 kefs D.C. current: 0-501LA, 0-2.5-50-250mA.

TO-02B 465 kefs + 1 kcls 6/6 -ah Resistance: 0-2,00082, 0-200k Q2, 0-20M Q2.
TO-02D 470 kefs + 1 kefs P. & P. 6d Basic movenient: 40mA f.s.d. moving coil. Withuni-
TF-01B 465 ke/s + 2 kefs % iy versal shunt full scale deflection current is 50mA.
TF-01D 470 kc/s + 2 kefs Sizeffinish: Black plastic case 32" x 53" x 13-,

Controls: 12 position range switch; separate slide

TAPE DECKX MOTORS switch for A.Cv olts—D.C. ohms; ohms zero

Motors for the Collaro 5tudio adjustment pot. meter; meter zero.

Deck — new and unused. lExt;rrlml connections: Two 4mm sockets for test
. » i ead plus.

33?,,37532,‘!] l:f,'sn:.akf;:tza r:t Power requirements: One 15V and one 1.5V

£2 5s. each. LASKY’S PRICE batceries. Complete with all parts and fuli

14/tE each. P. & P. 2/6. con_structlon_detanls. .

Set of three 35/, P. & P. 6/-. This offer is exclusive to Lasky’s!

1
| |
|
|
|
[ |
|
[ |
i
|
|
|
| :
. 6-Transistor Pocket Radio.Fully |
i
[ |
1
[ |
[ |
|
i
a
[ |
|
|
n
a
]
il

DISTLER MINIATURE MOTORS ’L‘Q|Sé(EY's ‘5.'9-6 P. &P, 5/-

Data and circuit available separately 2/6, refunded
ol by epartsk [ 2 7I11 if all parts bought. Pair of batteries. 2/5 extra.

REALISTIC SEVEN

% 7-transistor Superhet. 350 milliwatt
output into 4” high flux speaker. % All com-
ponents mounted on a single printed circuit
board, size 54" x
+” in one com-
plete bly.
% Plastic cabinet
with carrying
handle, size 77 x
10” x 34”, in Red)
Grey, Blue/Grey
or all Grey. %
Easz to read Dial.
% External socket
for car aerial.
% I.F. frequency
470 kefs. % Ferrite rod internal aerial, Oper-
ates from PP9 or similar battery. “ Full
comprehensive data supplied wix each re-
ceiver. % All coils and |.F.s, ete., fully wound
ready for immediate assembly.

An Outstanding Receiver, LASKY’S PRICE
for the complete parcel including Transistors,
Cabinet, Speaker, etc., and Full Construction

E.a::.d :a;;:e built for: ‘5.'9.6

PP9 Battery, 3/9. Data and instructions
separately, 2/6. Refunded if you purchase
the parcel.

REALISTIC ‘Seven’ De Luxe

With the same specification as standard model -
—PLUS a superior wood cabinet in contempor-
ary styling. ALSO a full vision circular dial

FOR ONLY £1
P. & P. as std. model EXTRA

THE SPRITE
g::.'rsioa 79/6 57:23&;

% Six-Transistor Super=
het Miniature Per-
sonal Pocket Radio

% Long and medium
wavebands

% Ferrite Rod Aerial
% I.F. Frq. 470 kcfs
. % 37 speaker
% Printed circuit 23” x2”
% In Plastic Case. Slze 4" x2{"x .

In order to ensure perfect results, the SPRITE
is supplied to you with R.F. and L.F. stages.
Driver and output stages ready built with all
components mounted on the printed circuit.
The SPRITE pre-assembled, plus cabinet,
speaker and all components for fmal construc-
tion, can be built for 79/6. Postage and
package 3/6 extra. Data and instructions
separately 2/6. Refunded if parcel is purchased,
Real calf leather case, wrist strap, personal
earphone and case for earphone and battery,
12/6 the lot extra. Make no mistake, this is a
SUPERHET receiver of genuine commercial

quality. It is not a regenerative circuit,

HEADPHONES
S. G. Brown type F earphones—moving iron
2,0000). Hand-held type, but a headband could
easily bf, fitted,

ASKYS 14/6 paIr ¢ 2r. 16

TRANSISTORS
All New and Guaranteed
GET.S!, GET.S5, GET.S6-2/6; 837A, 874P—
3/6; OC.45 OC7l, OCBID—4/6; OC.44,
0C.70, OC.76, OC.8] (matched pair 10/6)—
50/% Gg.lﬂ. ocC.72, ©C.75, OC.170, OC.171,

2 mins. Oxford St. Nearest Station: Goodge St. Few yards from Praed St.
MUSeum 2605 PADdington 3271/2

33 TOTTENHAM COURT ROAD - Wi 207 EDGWARE ROAD * W2 152/3 FLEET STREET - EC4

(ELECTRONICS Fieet St. Ltd) FLEet 2833,
Open all day Thurs. Closed 1 p.m. Sat.

Tottenham Ct. Rd. & Edgware Rd. addresses open all day Sat. Close | Thur. Please address atl Mail Orders to Dept. W at above Edgware Road address

508
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THE SMALLEST BATTERY IN THE WORLD

(MALLORY ZM-312)

GIVES LIFE TO THE
WORLD'S SMALLEST
RA“I“ (SINCLAIR MICRO-6)

Leakproof Mallory batteries come in
two types—Mercury and Manganese
Alkaline—and a full range of powerful
miniature and standard sizes. They
pack many, many times more energy
per volume than ordinary batteries,
give a far longer, more stable life. For
that extra, sustained performance,
remember MALLORY batteries . . .
and ask for them by name.

—
M ALLO RY for new ideas in batteries

. : MALLORY BATTERIES LTD CRAWLEY SUSSEX

MARCH 1964 509
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A fantastic development in micro-miniaturisation

The Sinclair Micro-Six is the smallest radio
set in the world. Its six-stage circuit gives it
the power and sensitivity that make recep-
tion possible under the severest listening
conditions so that you can have radio at your
command no matter where you are, in car or
bus, at home or at work. Just look at the re-
markable specification of this latest Sinclair
micro-electronic design—and then look at its
size. It is by the use of micro-components,
originally developed for use in space and
computer electronics, that a set with these
proven standards can be contained within a
case considerably smaller than a matchbox.

Brilliantly designed by the Sinclair research
and development team, the Micro-6 is years
ahead of anything the Americans, Japanese
or Germans have yet produced. For within
its minute dimensions, just 1# x 1" x ¥,
it incorporates the features of a de luxe re-
ceiver. The professionally styled case and dial
give this set outstanding appearance and make
it a delight to use. Building the Micro-6 will
be the most fascinating experience you have
ever had in electronics. Send for yours today
and you will have for your pride and lasting
pleasure the smallest and most efficient
receiver of its kind on earth,

A WORLD-BEATING BRITISH DESIGN

SINGLAIR MIGRO-6

One of a series of specialised micro-electronic transistor designs by

SINGLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE
#
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SET IN THE WORLD

Six stage sensitivity

® Unique circuitry gives immense
power and quality

Plays in car, train, bus or plane

Self-contained ferrite rod aerial
and batteries

CHASSIS VIEW
ACTUAL SIZE

This life-size illustration of the Micro-6 shows the in-
genious printed circuit board layout which makes it such a
delight to build. By following the well-presented instruc-
tions, building could not be simpler.

TECHNICAL DESCRIPTION

The Micro-6 uses Micro-Alloy Transistors (MATs) in a2 com-
pletely new circuit comprising six stages. Two stages of R.F,
amplification are followed by an efficient double-diode detector
which drives a high gain three stage A.F. amplifier. Powerful
A.G.C. is applied to the first R.F. stage to ensure fade-free
reception of the most distant station, and tuning covers the
entire medium waveband. This is widened out at the high
frequency end to provide improved separation of Continental
stations. The tiny ferrite rod aerial and earpiece socket were
both specially designed for this set. This socket incorporates a
switch which operates automatically on inserting the earpiece
plug, and switches off when the plug is withdrawn. Listening
is by means of the high-impedance lightweight earpiece pro-
vided. Quality of reproduction is outstandingly good.
Instructions for building the Micro-6 set a new standard of
clarity and simplicity. The diagrams are a masterpiece of
technical illustration and the text contains all the information
you require.

Totat cost of all parts, including ’
earpiece, case, dial and instruc- 59 6
tions, come to

Mallory Mercury Cell Type ZM312—1/11 each

MORE SINCLAIR DESIGNS ON NEXT PAGE

ACTUAL SIZE
ONLY 145" x 13,0" x '/,

A.G.C.
l F
1st R.F. 2nd R.F.
Amp. o Amp. Detector ]
l_ 1st A.F, |, |2nd A.F. 3rd A.F.
Amp. 1 Amp. Amp.

BLOCK DIAGRAM OF THE SINCLAIR MICRO-6
Advanced design techniques result in six-stage circuitry shown above, and
it is this that ensures the wonderful standards of performance of this set.

SINCLAIR GUARANTEE
If you are not completely satisfied with your purchase (we are con-
fident that you will be delighted) your full purchase price will be
refunded instantly and without question.
FULL SERVICE FACILITIES AVAILABLE TO ALL
SINCLAIR CUSTOMERS

If you do not wish to cut coupon, please mention RC.3 when ordering
I______—__—-—______-‘

0 SINCLAIR RADIONICS LTD., ** <3sRioce

Please send parts for building ... Micro-6 Receiver(s) and

.. Mallory Cell(s) Type ZM321 at 1/11 each for which | enclose

= d.

NAME ..

ADDRESS

RC.3 A

— — —— o ——
i
—— e — —— ——

.
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THE MOST AMAZING TRIBUTE EVER
PAID TO A CONSTRUGTOR'S SET

The success of the Sinclair “Slimline” has been demonstrated Tt N
again and again in the letters we have published from among %
the many hundreds sent to us by enthusiastic builders of this
famous receiver. Of these, none surpasses the one we publish
below. It typifies better than anything the ease with which
the “Slimline” can be built and also the excellence of the
performance it offers. Newcomers to micro-transistor set

building cannot do better than start right away with the
“Slimline” now.

SINGLAIR ‘Slimline’ . . .
simplicity itself to
build

Catford,
60A Bromley R°ad’LoaNDoN, SE.6

3.12.63

e Sir . . fine little
Dea: Snj, ou have received many tnbutres to ;'lu‘sl ]Zomplete
o ould sill like to ad e T attempted anytler®
S ill now s the Jir
duj,fet‘ ?lf olrezrst?g::zn;'ce. I am still ignorant 0.

through shé

sgi re-
i hours of sitting PP
e .adio, but within w0 ¥ e s
prmc"plle; Z{ ,:lhd; ,table’ to study tl:ie t;:str':a'i‘y Jf repro-
hensive mme an @

i i t progrd : rice.
et o 0 Ty s 0

uctio

Yours faithfully,
: R
(Signed) HAROLD F. B. CARTE

It gives you Europe in
the palm of your hand

The Sinclair “Slimline” is a micro-miniature
receiver with self-contained ferrite rod aerial
and accommodation for a standard PP5
battery. Using Sinclair MAT Transistors and
special circuitry, it provides great power and
quality, tuning over the whole medium wave-
band, and will play in car, bus or train.
With all components, gold-trimmed

blue case (size 243" x 1H” x 3”) and ’

A facsimile copy of the original of this letter has lightweight earpiece, to build “this 49 ﬁ

been shown to the Editor of this and other set costs
technical magazines.

SINCLAIR MICRO-PROBE

Injects a test signal at any frequency from
1 kefs to 30 Mc/fs into radio or amplifier for
rapid location of faults. Smallest and most
sfﬁcient of all. Only 14” x 145"

x 3”. Probe 27,6
Parts come to

SINCLAIR MICRO-AMPLIFIER

Smaller than a 3d. piece! From 30 to
50,000 c/s +1dB; 60dB power gain.
Makes a good R.F. broad band amp.

or will even drive a loudspeaker. 28,6

Parts come to

Built and tested 32/6

TRS COMBINED PRE-AMP
'_I________——__—_____' AND '/,W. AMPLIFIER
|

0 SINCLAIR RADIONICS LTD., ‘¢ erinae.

With tone control circuit and 3
watt output (transformerless) into
1S ohms. Sensitivity 0.5mV. Sup-

plied ready built, with
instructiorrs 59/6
BOOKS FOR CONSTRUCTORS

22 Circuits using MATs, 5/6. Tested Short Wave Receivers using

MATs, 5/6. Tested Superhet Circuits for Short-Wave and Com-
mut...ation Receivers using MATs, 6/6. All three together, 16/6.

CAMBRIDGE

Please send

for which | enclose £.........

LA SINCLAIR MICRO-6—SEE PREVIOUS PAGES
ADDRESS =1 SINCLAIR RADIONICS LTD
Il_B = TR - ' 69 HISTON ROAD, CAMBRIDGE

o
S
e — v v ——

If you do not wish to cut out the coupon, please quote RC.3 when ordering

1
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7 VALVE AM/FM RADIOGRAM CHASSIS

Three Waveband & Switched Gram
positions. Med. 200-550m. Long 1,000
2,000m. VHF/FM 88-95 Mc/s. Phillips
Continental Tuning insert with perme-
ability tuning on FM & combined AM/FM
IF transformers. 460 kc/s and 10.7 Mc/s.
Dust core tuning all coils. Latestcircuitry
including AVC & Neg. Feedback. 3 watt
output. Sensitivity and reproduction' ofa
very high standard. Chassis size 134"x/6%".
Height 74”. Edge illuminated glass dial
114" x 34”. Vert. pointer Horiz, station
names. Gold on brown background, A.C.
200/250V operation. Magic-eye tuning.
Circuit diag. now avaijlable,

Yalve line-up ECC85, ECH8|
EF89, EABCS80, EL84
EM8I, EZ80

Aligned
and teste

hies d ’COI'IS'}&
rexay for £13,40,0 I 5

Comp. with 4 knobs—walnut or ivory to choice. Indoor FM aerial 3/6 ex, 3 O
P.M. Speaker only required. Reclnmmended Quality Speakers 10” Elac H/D, 30/—.

134" x 8” E.M.l. Fidelity, 35/-.

2" R.A. with cone Tweeter, 42/6. Carr. 2/6.

TAPE DECK BARGAINS!

BSR MONARDECK COLLARO STUDIO
Type TD2 3-SPEED DECK
Twin-track £7. 7.0 Twin-track ... £10.10.0
Four-track ... ... £9.10-0 Four-track ... ... ... £13.10.0
Carr. 5{- Carr. 7{6
Electrolytics All Types New Stk.
Boxed VALVES g, Feguced | "FURULAR | (EAN TYPES
25/25V 1/9 | 84-8/450V 4/6
1T4  3/6/ECCB3 7/-|PCC84 8/ | 50,12y 1/9 | 16+16/450V 5/6
RS  6/-|ECLB2 10/-|PCF80 8/ § 5050y 2/- | 32432/275V 4/6
185 6/-ECL80 9/-|PCL83 10/6 100/25V 2/- | 50450/350V 6/6
384 7/-|EF80  7/6/PCL84 10/ 8/450V 2/3 | 604250/
3v4 7/-|EF86  8/6|PL81 9/6 4350V 2/3 275V 12/6
DAF96 8/-|EL84  7/-|PL82 9= 16+416/450V 5/6 | 1004300/
DF96 8/-1EY51 9/-|PL83 8f= 32432/450V 6/6 5V 12/6
DK96 8/—{EY86 9/-1PY32 10/6 1000/25V 3/9 200044009/
Blac §East foier 5 S
81 7/~ 9/6|PY /= Ersin Multicore Solder 60/40 4d.
ECCB27/-|EM84 8/6]U25 10/6 per yard, Cartons 2/6, etc. :

NEW BRITISH RECORDING TAPE
Famous Mfr. Bulk Purchase—Genuine recommended Tape Bargain.
Uncond. Guar, Fitted Leader & Stop Foils (except 37).

3”Standard ;PVC base)

).
Long Play (PVC base} D’ble Play (Myiar base)
225ft. .. 4/9  300ft. .. 6/6

150fc, ...  3/9
5 600ft. ... 11/6  900ft. 15/- 1,200ft. 25/-
54"  850ft. ... 14/6 1,200ft, 17/6 1,800fc. 32/6
77 1,300fc. ... 17/6 1,800ft. 22/6 2,400ft,

Each additional Reel 6d.

... 42{6
Post and Packing—3” Reels 6d. Each additional Reel 3d. 4” to 7” Reels 1f-.

EMPTY TAPE REELS (Plastic): 3” 1/3; 57 2/-, 5§ 2/-, 7" 2/3.
PLASTIC REEL CONTAINERS :{C»settes): 57 1/9, 537 2/, 77 2[3

Soldering Irons.
or 230/250V. Solon 25 watt Inst.,

Mains 200/220V

Yolume Controls—5K-2 Meg-
ohms, 3” Spindles Morganite Midget
Type. 13" diam. Guar, | year. LOG
or LIN ratios less Sw. 3/-. DP. Sw.
4/6. Twin Stereo less Sw. 6/6. D.P.
Sw. 9/6 (100 k. to 2 Meg. only).

4+ Meg. VOL Controls D.P. Sw.
4+” flatted spindle. Famous Mfrs.
4 for t0/- post free,

COAX 80 OHM CABLE

High grade low loss Cellular air
spaced Polythene — {” diameter,
Stranded cond. Famous mfrs. Now
only 6d. per vyard. Bargain
Prices—Special lengths:

20 yds. 9/—. P, & P. 1/6.

40 yds, 17/6. P. & P. 2/-.

60 yds. 25/—. P. & P, 3/-.
Coax Plugs /. Sockets /-
Couplers 1/3.  Outlet Boxes 4/6.

Condensers—S$/Mica all values 2pF to
1,000pF 6d. Ditto Ceramic 9d. each,
.005, .01 and .I, etc., I/-. Paper
Tubular 450V .001 mfd to .01 mfd and
.1/350V 9d. .02—.1 mfd 1/—, .25 mfd }/6,
.5 mifd 1/9.

Ciose Tol. S/Micas—10% S5pF-500pF
8d. 600-5,000pF 1/-. 1% 2pF-100pF
9d. 100pF-500pF I1d. 575pF=5,000pF
1/6. Resistors—Full Range |0 ohms—
10 megohms 20% 4 and W 3d., ditto
10% 4d., #W 5d. (Midget type modern
rating) {W 6d., 2W 9d. Hi-Stab 5%,

W 100 ohms | megohm 6d. Other
values 9d. 1% 4+ W 1/6. W/W Resistors
25 ohms to 10K 5W 1/3, 10WV 1/6, I5W
2/-. Pre-set T/V Pots. W/W 25
g/hms—SOK 3/-. 50K-2 Meg. (Carbon)

TRANSISTOR BARGAINS
Brand New—BVA Ist Grade
OC44 8/6 OC70 5/6
QC45 8/— Qc71 6/—
ocCsiD 1//6 GEX34 2/9
2/0C8I 15/6 OA70 2/9
GETI 14 6/6 OAB| 2/9
C72 16 GEX13 2/9
AFI17 9/6

Speakers P.M.—3 ohms 24” E.M.l.
15/6. Goodmans 3%” 16/6. 5” Rola
15/6. 6” Elac 16/6, 7” x 4” Goodmans
15/6. 8” Rola §19/6. 10” R, x A. 25/—,
9” x 6” Goodmans 22/6. E.M.L.
Tweeter 22/6,

Speaker Fret—Expanded gilt ano-
dised metal }” x ” diamond mesh,
4/6 sq. ft., multiples of 6”7 cut. Max.
size, 4ft. x 3ft, 47/6. Carr. extra.

TYGAN FRET (contemp. pat.) 127 x
1272/, 127 x 18" 3/-, 12" x 24" 4/,
18” x [8” 4/6, etc.

BONDACOUST Speaker Cab. Acous-
tic Wadding, superior grade, 1” thick, 12”
wide, any length cut 1/6 per ft, 4/—per yd.
ENAMELLED COPPER WIRE—~
4lb reels, 14g-20g, 2/6; 22g-28gz, 3/—;
36g-38g, 4/3; 39g-40g, 4/6, etc.
TINNED COPPER WIRE—|4-22g,
2/6 § Ib.

PYC CONNECTING WIRE—I|0
colours ( or chassis wiring, etc.)—Single
or stranded conductor, per yd., 2d.
Sleeving, Imm. and 2mm., 2d. yd., etc.

KNOBS—Modern Continental types:
Brown or lvory with Gold Ring, 1” dia.,
9d. each; 11", /- each; Brown or Ivory
with Gold Centre, |17 dia,, 10d. each; 1§,
1/3 each. LARGE SELECTION AVAILABLE.

TRANSISTOR COMPONENTS

Midget |.F.’s—465 kcfs %" diam. 5/6
Osc. Coil—%” diam. M{W, 5/3
Osc. coil M. & L.W. 5/9
Midget Driver Trans. 3.5:1 6/9
Ditto OfPut Push-pull 3 ohms 6/9

Elect. Condensers-—Midget Type 15V
Imfd-50mfd, ea. §/9. 100mfd. 2/—.
Ferrite Aerial—M. & L. W. with car
aerial coupling coil, 9/3.
Condensers—|50V. wkg. .0l mfd, to
04 mfd., 9d. .05 mfd,, .I mfd.,, 1/=.
.25 mfd., 1/3. .5 mfd., 1/6, etc,

Tuning Condensers, J.B, “00” 208+

176pF, 8/6. Ditto with trimmers, 9{6.

365pF single, 7/6. Sub-min. #” DILEMIN

100pF, 300pF, 500pF, 7/-.

Midget Yoi, Control with edge control

knob, 5k with switch, 4/9, ditto less

switch, 3/9,

Speakers P.M.—2” Plessey 75 ohms,

15/6. 24" Continental 8 ohms, 13/6.

7” x 4” Plessey 35 ohm, 23/6,

Ear Plug Phones—Min. Continental
pe, 3ft. lead, jack plug and socket,
igh Imp. 8/—. Low Imp., 7/6. High

sensitivity M/coil 8=10 ohms, 12/6.

Brand New. Mfrs. surplus st grade.

| OC44 & 2 OC45, I5/6.

1 OC8ID & 2 OC8l, 15/-.

All above and OA8I, 32/6, post free.

JASON FM TUNER UNITS
Designer-approved kit of parts:

FMTI, 5 gns. 4 valves, 20/—.

FMT2, £7. 5 valves, 35/-,

JTY MERCURY 10 gns.

3 valves, 22/6.

JTV2 £13.19.6. 4 valves, 28/6,
NEW JASON FM HAND-
BOOK, 2/6, 48 hr, Alignment
Service 7/6. P, & P, 2/6,

TRIMMERS, Ceramic (Compression
Type)— 30pF, 50pF, 70pF, 9d.; 100pF,
1S0pF, 1/3; 250pF, 1/6; 600pF, 1/9.
Philips Concentric Type—2-10pF, 1/—;
3-30pF, 1/-.

METAL RECTIFIERS- STC Types—
RMI, 4/9; RM2, 5/6; RM3, 7/6; RM4,
16/—; RMS, 21/—; RM4B, 17/6.

Jack Plugs. Standard 24” lgranic
Type, 2/6. Screened Ditto, 3/3.
Miniature scr. 14%, 2/3. Sub-min. 1/3.

Jack Sockets. Open lgranic Moulded
Type, 3/6. Closed Ditto, 4/~ Minia-
ture Closed Type, 1/6. Sub-min. (deaf
aid) ditto, 1/6. Stereo Jack Sockets, 3/6,
Stereo Jack Plugs, 3/6

Phono Plugs, 9d. Phono Sockets
open), 9d. Ditto (closed), I/—. Twin
hono Sockets (open), 1/3.

Grundig Continental,

3 p.or5p.
plug, 3/6. Sockets, 1f6. 2

22/6. Spare Elements, 4/6. Bits, 1/—
65 watt, 27/6 etc.

Alumin. Chassis. 18z. Plain
Undrilled, folded 4 sides, 2” deep,
6” x 4”, 4/6, 8" x 6", 59, 107x 7"
6/9,12” x 67, 7/6, 12" x 8", 8/~ etc,
Alumin. Sheet. 18g. 6” x 6”, 1/-,
6” x9”,1/6, 6” x 12", 2/-, 12" x 12”.
4/6 etc.

RECORD PLAYER CABINETS

Contemporary style, rexine covered cabinet
In two-tone maroon and cream, Size 1537 x
141" % 84", ficted with all accessories including
baffle board and Vinair fret. Space available
for all modern amplifiers and auto-changers,
etc. Uncut record player mounting boar:

144" x 123" su/pplied Cabinet Price 59/6.

Carr, and Ins. 5/—-

2-VALVE 2 WATT AMPLIFIER

EZ80 and Twin stage ECLB2 with vol. and neg.
feedback tone control. A.C. 200/250V with

knobs, O.P. T
above cabinet,

£3.40. P. &P, I/6.
Speaker 15/6,

P. & P. 2/-.

COMPLETE R/PLAYER KIT. As ill.
inc. BSR UA14 Unit. New Bargain

Price Now Only £11.10.0, 7/6 carr,

fr.,, etc., ready wired to fit
7" % 4%

Now Available !

De luxe Record Player Kit

Based on Mullard’s 3-watt amplifier with printed circuit and Bass Boost and

Treble Controls and 8" x 5

Cabinet size, 174" x 16” x 8”,

" High Flux Speaker and Garrard Auto-Slim Unit.
Send for full details; 3d, stamp.

Complete Kit £1 3.1 9.6 carr, 10/~

MARCH 1964

MULLARD “3—3”’ HI-FI AMPLIFIER
: 3 VALVES 3 WATT

3 ohm and |15 ohm Output.
A really first-class Amplifier
giving Hi-Fi quality at a
reasonable  cost. Mullard’s

TECHNICAL SPECIFICATION—Freq.

Tone controls, max, treble cut 12dB
80 c/s sensitivity: 100MV for 3W output. Output Power (at 400 cfs); 3W

at 1% total harmonic distortion.
below 3W,

COMPLETE KIT (inc!. valves, ail
components, wiring diagram and
special quality sectional Output Trans.)
BARGAIN PRICE £6.19.6 carr. 4/6,
Complete wired and tested, 8 gns.
Wired power OfP socket and addi-
tional smoothing for Tuner Unit,

10/6 extra,

Hum and Noise Level: At least 70dB

1atest circuit. Valve line-up:
EF86, EL84, EZ8]. Extra H.T.
and L.T. available for Tuner
Unit addition. This is the ideal
companion Amplifier for FM
tuner units,

Response: + I1dB. 40 c/s-25 kcfs.

at 10 kecfs. Max, Bass Boost |4dB at

Bronze Escutcheon Panel, Print-
ed Yol,, Trebie, Bass, On-Off,
supplied with each kit.
Recommended Speakers—R. Allen
12” with tweeter 42/6, WBHF|0-12
£4.7.6,- Goodmans Axiette £5.5.0,
Axiom 10 £6.5.0, Audiom 51 £8.10.0.
Carr. extra.

wWww.americanradiohistorv.com

Send for detailed bargain lists, 3d. stam
facture all types
O/P Trans., etc. Enquiries invited for Specials, Proto-
types for small production runs.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey
THO 2188 Hours; 9 a.m.~6 p.m., |
C.W.0. or C.0.D, Post and Packing up to 4 Ib. 9d., | Ib.
113, 31b, 2/3, 5 Ib. 2/9, 8 Ib. 3/6,

p. We manu-
Radio Mains Transf. Chokes, Quality

tation by return.

p.m., Wed. Terms
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Printed Circuit
| 4 - Transistor

F.-G. Rayer, ASSOC. BRIT. L.R.E.

Amplifier

AF. amplifiers are always of interest to the home-constructor, and the transistorised design

described here is particularly attractive since it employs a ready-made printed circuit board

which allows a very neat and compact layout to be achieved. The design is versatile, in that it

allows the use of transistors which may already be on hand, and the alternative component
values needed with such transistors are fully discussed in the text

HIS AMPLIFIER IS CONSTRUCTED COMPLETE ON A
circuit board measuring approximately 2% x
41in, and it can be operated from any 9 volt

battery. A 7% volt supply is also satisfactory, with
slightly reduced output. Both high impedance and
low impedance input points are provided.- The high
impedance input is suitable for a crystal pick-up
and other high impedance sources, while the low
impedance may be used with a transistor tr.f. or
superhet tuner.*

* The high impedance input is at 470k}, and-this may cause a
small amount of bass-cut with crystal pick-ups. Such bass-cut need
not be a disadvantage, particularly when small speakers and en-
closures are employed.—EDITOR.

The amplifier, as constructed on the circuit
board, has optional connecting points for TR;
input, and does not include the volume control.
Though the amplifier is of small size, a relatively
large output is obtainable. It is intended that the
volume control and speaker shall depend on the
equipment in which the amplifier is fitted. With a
battery driven record player, a 7 X 4in or other
fairly large speaker can usually be accommodated,
and the volume control can be mounted near the
turntable or other controls. Alternatively, for
general purposes it may be preferred to place the
amplifier in the speaker cabinet with the volume
control. A 2-3 ohm speaker is required, and a
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Fig. 1. The circuit of the 4-transistor printed circuit amplifier

516

THE RADIO CONSTRUCTOR

www.americanradiohistorv.com



Emitter.__ Collector Emitter

Base Base

Dot
Collector Heat sink /Clip

a

/

vd

Yellow Red {]

RS

2

‘Ef[f{ ;

L)

Speaker

O

4 Gmn Blue i / / d

3
@ mOa) @

7 T e Y
/
/

TRI Heat sink Clip

Fig. 2. The components fitted to the circuit board. In some instances it may -be preferable to mount R; away from
the board

miniature unit can be employed if a small overall
size in the equipment makes this necessary.

Circuit Board

This is available complete with printed conductors,
and it is ready to take all components. Construction
is thus much simplified and speeded up, and the
chance of making wiring errors is small.

It is only proposed to give brief details of circuit
board construction, as no difficulty is likely to be
experienced. Components are placed on the
insulated side of the board, with wire ends projecting
through to the foil side. A small soldering iron
with a #in or $in bit is most satisfactory, and 20
or 22 s.w.g. radio-grade cored solder is necessary.
The solder is always applied to the point where the
junction between lead and printed conductor will
occur, and rot to the iron.

Only a little solder is used on each joint, as excess
may spread to other conductors. Lengthy applica-
tion of the iron is not needed and should be avoided,
because overheating may damage components.

All components and their positions on the board
are shown in Fig. 2, and it is as well to leave the
transistors until last. The electrolytic capacitors
have positive and negative lead-outs, which are
positioned as shown. Resistors can of course be
inserted either way round, but care should be taken
to see that ¢ach value is correct for its circuit
position.

The wire ends of capacitors and resistors are
bent over so that they can pass through the appro-
priate. holes. Extremely sharp bends, which may
fracture the wires, should be avmded and leads
should not be bent immediately against the com-
ponent body.

MARCH 1964

Resistors and capacitors rest on the board, and
the protruding wire ends are bent out sllghtly, to
keep the components in place. The board is then
turned over, and the joints soldered. A good joint
should be made in a few seconds, after which the
iron is removed at once. Excess projecting wire is
snipped off.

Resistors Rs and -Rj; stand vertically. One
lead is left straight, and the other given two right
angle bends.

Transformer Tp is held by its leads, which are
bared and shaped to pass down through the holes
indicated. T, is secured by projecting lugs, these
being soldered to conductors on the foil side of the
board.

Fig. 3 shows the underside of the board. Flexible

Below-chassis view
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Speaker

%
Lug
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Fig. 3. The connections appearing on the copper side of the board

leads of appropriate length are taken from the
connecting points indicated, these comprising twin
flex from T, secondary to the speaker, and red and
black flex for battery positive and battery negative
connections. No on-off switch is incorporated in
the board wiring. For many purposes, the switch
can be provided by the volume control in the usual
way, and both miniature and ordinary volume
controls are available with a single pole switch for
this purpose. However, some turntable mechanisms
have a switch incorporated, and the amplifier can
then be wired in parallel with the turntable motor.
Both motor and amplifier are then switched on by
raising the pick-up arm.

Various igput circuits are possible, to suit the
equipment, and these are explained later.

Transistors

Special care is needed when soldering the transis-
tors, as lengthy heating will cause damage. All
transistor leads can be at least 3in long, and this
reduces the chances of excessive heat reaching the
body. A heat shunt must be clipped on each lead

AMAA
YYYy
(o}
[oe]

Diode
————

AAAAR

VWYY
W
5

E?
AAAAA
V\Vv
AAAAA.
YYYY
g?

-

Fig. 4. An alternative input circuit for use with
transistor tuner units. The 5k} potentiometer may
also be the diode load
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before soldering. The iron should have reached
its proper temperature before attempting soldering,
and it should be removed as soon as the joint is
made.

Transistor wires must not touch each other, or
other parts. Sleeving can be placed on leads, if
necessary. Fig. 2 shows connections for Mullard
and Newmarket transistors. TR; and TR are
supported by their wires.

TR; and TRy are fitted in clips bolted to the heat
sink plates. This is best done by arranging the
transistors in the clips, with collector, base and
emitter wires passing through the appropriate
holes, and then soldering the leads after the sinks
and clips are finally secured. Leads should not be
under tension, or bent near the transistor body.

Various alternative transistors can be used with
success, but in some cases resistor values have to
be changed to suit. The most important point is
generally the ratio between the values supplying
the base (such as Rs and Rg for TRz, or Rg and Ry
for TR4 and TRs).

With an OC71 or equivalent for TR;, R, and
VR; may be 47kQ and 5kQ respectively, as shown
in Fig. 1. For fixed values (volume control in tuner)
R; may be 68 kQ with 10kQ between points X and
Y. A good quality transistor is necessary in the
TR, position, as noise will be amplified by following
stages. Many surplus transistors work well with
these values, though with some it may be preferable
to reduce R to 56kQ or 47kQ (when 10kQ is used
instead of VR,) to obtain a collector current of
about 1mA.

TR, is an OC81D or equivalent, driving two
OC81s or equivalents in the TR3 and TRy positions.
Tn these circumstances, and with a 9 volt battery,
up to 500mW may be obtained without heat sinks.
The relative values of Rsg and Ro are important.
Rg should be 4.7kQ 5%, and Ro 82Q 5%. With the
transistors in clips as described, a somewhat higher
output may be obtained. For a 1W output, recom-
mended values are: Rs 47kQ, Rgs 12k, Ry 680€,
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Rg 2.2kQ 5%, Ro 39Q 5%, and Ry; 3.3Q.

If OC72s are to hand, they may be used for TRj3
and TR4, with an OC71 driver (TRj;). Resistor
values for transistors other than those mentioned
will be found in published circuits and the maker’s
data. For many purposes an output of 250mW or
so, into a high efficiency speaker of reasonable size,
will be-adequate.

Inputs

Referring to Figs. 1 and 3, it will be seen that
various input connecting points are provided. The
unit can be wired up as shown, or the input circuit
may be connected to suit the purpose in view.

Points X and Y allow an external volume control
to be located near the turntable or elsewhere. In
all cases screened wire is required for input connec-
tions, the outer braiding forming the ‘‘earth” or
positive line conductor. With the volume control
near the turntable, it is convenient to solder R;
directly to the control itself, as a junction point
for the pick-up leads. If not, R; may be located
as in Fig. 2. The input impedance is about 470k<2,
and can be reduced to about 250kQ by changing
R; accordingly. Sensitivity is sufficient for the
usual crystal pick-up, at about 300mV.

The amplifier must not be switched on with VRy
disconnected, unless a fixed resistor is wired to
points X and Y. Fig. 4 shows input connections for
use with the usual transistor superhet or t.r.f.
tuner incorporating a diode detector.

The low impedance sensitivity is around 5SmV
or better, and is easily adequate for excellent
volume from a transistor tuner.

Current Drain

Current drain depends on actual transistors and
resistor values, especially Rg and Rg. With no
signal, or with low volume, a meter in one battery
lead should show about 8mA to 12mA or so. As
volume is increased, current peaks will rise to some
20mA to 25mA with good volume, and approximately
34mA to 40mA or more with considerable volume.

If the same battery is used to power the turntable
unit, the meter should be included in one battery
lead to the amplifier only, or it will indicate both
motor and amplifier current.

Negative Feedback

If an alternative transformer is used instead of
Ti, and oscillation arises, the amplifier should be
switched off at once, and the secondary leads of
T, reversed, or Cg and R transferred to the collector
of TR3.

The feedback circuit is frequency sensitive, and
is generally satisfactory. -An alternative, giving
increased feedback at lower frequencies, consists
of removing C4 and Cg, and of changing R;¢ from
220kQ to 560kQ, it being wired from TRy collector
to TR; base. An 0.25uF capacitor and 120Q
resistor are then wired in series, and connected
across the primary of T, to suppress high frequencies.
The amplifier may also be operated without feed-
back, whereupon it gives slightly increased gain.

MARCH 1964

Printed circuit—compare with Fig. 3 opposite

Components List
See text for alternative transistors and resistor

values

Resistors
(All fixed resistors 10% +W unless otherwise stated)

R; 470kQ

R, 47kQ

R; 4.7kQ

Ry 1kQ

Rs 33kQ

Rg 10kQ

R; 1kQ

Ry 4.7kQ 5%.

Ro 82Q5%

Rip 220kQ

Ry 4.7Q

Rz 680Q

VR; 5kQ volume control, log track, with switch
S; (see text)

Capacitors
C;  100pF 6V wkg.
C,  30uF 6V wkg.
C3  100pF 12V wkg.

Cs 560pF
Cs 100uF 6V wkg.
C¢ 60pF

C; 100upF 12V wkg.

‘Transistors

TR; OC71 or NKT252
TR, OCS81D or NKT252
TR;, TR4 matched pair OC81 or NKT251

Switch
S;  s.p.s.t. ganged with VR; (see text)

Miscellaneous
4-transistor amplifier circuit board (Osmor)
T1 Driver transformer type QXD1 (Osmor)
T2 Non-miniature output transformer QXO2
(Osmor)
Two heat sinks approximately 14 x 3in with clips
(Osmor)
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The circuits presented in this series have been
designed by G. A. French, specially for the enthusiast
who needs only the circuit and essential data

suggested circuits
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N LAST MONTH’S CONTRIBUTION TO
this series the author described
an expanded scale voltmeter

which was capable of monitoring
mains voltage, and of thereby giving
warning of excessive voltage drops
due to power cuts and similar cir-
cumstances. The voltmeter circuit
employed a zener diode to provide a
reference voltage, and a milliam-
meter and series resistor to measure
the potential difference between this
voltage and a fraction of the a.c.
mains voltage after full-wave recti-
fication. With correct component
values, the circuit was then capable
of indicating a small range of volit-
ages over the entire scale of the
meter. Thus, an input voltage of 210
could cause zero deflection of the
meter, whilst 250 volts could result
in full-scale deflection. By presenting
mains voltages in this manner, small
variations become much more evi-
dent to the observer than occurs with
a conventional linear instrument,
and the entire scale of the meter is
devoted to the range of voltages
which are of importance.

After this article had been written
and despatched, the writer considered
further, and more complex, applica-
tions for expanded scale voltmeters.
A typical instance might, for instance,
occur when it is required that a piece
of equipment be provided with a
supply voitage which should lie
within certain limits. Alternatively,
it may be necessary to ensure that
the output voltage of an item of
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No. 160 An Expanded Scale Voltmeter with
Compressed Centre Section

equipment does not go either above
or below a certain range. In both
these cases all that needs to be shown
by a monitoring meter is the amount
by which the voltage passes outside
the specified limits. For the meter
to, offer maximum information, the
space taken up on its scale by the
safe” range of voltages should be a
negligible proportion of the whole.

To take an example, let us assume
that a device is designed to offer an
output voltage which lies between,
say, 90 and 110 voits. If a fault con-
dition arises, it is possible for the
output to fall below the 90 voit
figure to 70 volts, or to rise above
the 110 volt figure to 130 volts. How
can this particular information be
most satisfactorily displayed by a
monitoring meter? In the writer’s
view, the best method would consist

50 110
80 120
L ﬁ%m
VOLTS
—_—

Fig. 1. A typical example of an
expanded meter scale with a
compressed central section
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of having very nearly one-half of the
meter scale calibrated from 70 to 90
volts, a negligibly small proportion
of the scale calibrated from 90 to
110 volts, and the remaining part of
the scale calibrated from 110 to 130
volts. The resulting meter scale
would look like that shown in Fig. 1
and, as may be seen, this offers
maximum information with respect
to the voltages which exist under
fault conditions.

Not only does the meter scale of
Fig. 1 have an expanded scale, but
it also has a compressed section at
the centre as well. The writer investi-
gated the possibilities of producing
meter readings of this type, and he
found that these could be obtained
very easily by simply taking advan-
tage of an attribute of the zener
diode which is usually ignored. In
order to present a practicable circuit
for publication, tests were then car-
ried out with a prototype which was
capable of monitoring mains voltages.

The Basic Principle

The basic manner in which a zener
diode may be employed to provide
an expanded meter scale with a com-
pressed central section is illustrated
by the circuit of Fig. 2. In this
diagram a zener diode is connected
in series with a centre-zero milliam-
meter and a resistor, the latter two
components constituting a voltmeter.
Also provided is a fixed reference
voltage, which could be given by a
neon tube or similar device. The
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voltage to be monitored is applied
to terminals' A and B . with the
polarity indicated.

When the reverse voltage across a
zener diode exceeds a certain figure
the diode passes a reverse, or zener,
current. This effect is analogous to
reverse voltage breakdown with a
normal semiconductor diode. The
zener diode is, however, especially
designed to pass a continuous zener
current, and it offers the advantage
that the reverse voltage which
appears across it remains substanti-
ally constant for all zener currents
within its safe operating range. In
consequence, the zener diode can be
employed as a voltage stabiliser or
as a voltage reference device. Apart
from this property, the zener diode
is just the same as any other semi-
conductor diode. If a forward volt-
age (i.e. in the conducting direction)
is applied to it, forward current
flows. Advantage is taken of this
fact in Fig. 2.

Let us assume that the positive
potential at terminal A of Fig. 2 is
higher than that offered by the refer-
ence voltage. Conventional current
(from positive to negative) then flows
from terminal A to the positive ter-
minal of the reference voltage. This
current is in the forward direction
for the zener diode which, acting in
the same way as any other semi-
conductor diode, then conducts.
Under this condition the zener diode

can be considered as presenting what

is very nearly a short-circuit, where-
upon the meter gives an indication
of the voltage difference existing
between the voltage applied to ter-
minals A and B, and the reference
voltage.

Since terminal A is more positive
than the positive terminal of the
reference voltage, the needle of the
centre-zero meter is deflected to the
right.

If we next decrease the voltage
applied to terminals A and B we
are, at the same time, decreasing the
voltage difference between terminal
A and the positive terminal of the
reference voltage, whereupon the
meter deflection decreases also. This
process continues until the voltage
at terminals A and B becomes equal
to the reference voltage. Under this
condition the meter needle remains
at the centre of its scale, to indicate
zero, and the zener diode ceases to
pass current. If we continue to de—
crease the voltage at terminals A
and B the meter will still indicate
zero, because the zener diode is now
biased in the reverse direction and
it passes no current.

If the voltage across terminals A
and B is decreased still further, the
voltage difference between terminal
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Fig. 2. A zener diode meter circuit which provides both an expanded scale
and a compressed central section

A and the positive terminal of the
reference voltage eventually becomes
equal to the zener voltage for the
diode. The diode now commences
to pass zener current. In this case,
however, conventional current flows
from the positive terminal of the
reference voltage to terminal A,
passing through the zener diode in
the reverse direction. The meter
will now give an indication which is
proportional to the potential differ-
ence between the voltages, minus the
zener voltage which is dropped across
the diode. Since this current flows
in the opposite direction to that
which flowed previously, the needle
is deflected to the left. The meter
needle will suffer increased deflection
to the left as the voltage across ter-
minals A and B decreases further.

As may be seen, we now have the
necessary conditions for a meter to
offer an expanded scale with a
compressed central section. The ex-
panded scale results from the use of
a reference voltage, whilst the com-
pressed centre is the result of employ-
ing a zener diode and a centre-zero
meter. When the difference between
the voltage to be monitored and the
reference voltage lies between zero
and zener voltage, the needle stays
in the central position. We have,
therefore, a circuit which is capable
of producing a meter scale similar to
that shown in Fig. 1.

Practical Considerations

The actual meter calibration ob-
tained with the circuit of Fig. 2
depends upon the sensitivity of the
meter, the value of the series resistor
and the zener voltage of the diode.
If the set-up is to be used to monitor
direct voltages, these components
can be chosen accordingly. It may
also be necessary to step down the
voltage to be monitored by means of
a fixed potentiometer in order to
bring the compressed central section
of the meter scale within the limita-
tions offered by a practical zener
diode. The experimenter who under-
stands the principle of operation of
the circuit of Fig. 2 will be quite
capable of working out the required
external circuitry needed under such
conditions.

To carry out a practical check on
the zener diode circuit, the writer
made up the prototype shown in
Fig. 3. The function of this proto-
type was to monitor a.c. mains volt-
ages above and below an arbitrary
central range. In Fig. 3 the a.c.
mains voltage is applied to the rec-
tifier circuit given by D;, the limiter
resistor R;, and reservoir capacitor
C;, whereupon a rectified voltage
proportional to the mains voltage
appears across C;. A reference
voltage is provided by the VR105/30
regulator tube, this stabilising at
approximately 105 volts. A fraction

Ry
5 D + 6!
/%A'A':'A'A - = >
otoured dot
BY 10O Ro ; = Ry
12k Centre-zero =18k
S 5W S, | 3w
QQ C Aty

Do —Zener diode WW.

Fig. 3. Employing the basic circuit of Fig. 2 to monitor a.c. mains voltages
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Fig. 4. The results given by the circuit of Fig. 3 when an OAZ212 is used,
and R3 has a value of 6.8kQ

of the rectified voltage appears at
the junction of Ry and Rs and is
applied to a series combination of a
resistor (R3), a meter and a zener
diode in the same manner as occurred
at terminal A in Fig. 2. In the
prototype, the variable resistor, Rg,
was set up so that, at an a.c. voltage
approximately midway between 210
and 250, the voltage at the junction
of R4 and Rs was equal to the
reference voltage appearing across
the VR105/30.*

The voltage appearing at the
junction of R4 and R is proportional
to the a.c. mains voltage. Since the
VR105/30 stabilises at about 105
volts, the voltage at the junction of

R4 and Rs is approximately % of

the applied a.c. voltage. The curves
given in Figs. 4, 5 and 6 were taken
against mains voltages, and the cor-
responding direct voltages at the
junction of R4 and Rs will be

approximately % (nearly %) of the

a.c. voltages indicated.

The first curve taken is-shown in
Fig. 4. An OAZ212, which has a
zener voltage of 9.1 +£15% at 1mA,
was employed in the D, position,
and R; was given a value of 6.8k(Q.
As is shown by the curve, the com-
pressed central section appeared be-
tween 233 and 218 volts. The differ-
ence between the onset of forward
and zener current is, therefore, 15
volts. Scaling down by a factor of
} (to obtain the corresponding
voltages at the junction of R4 and
Rs) this corresponds to some 7.5
volts, which is what would be
expected from an OAZ212.

It was next decided to increase the

*As the curves of Figs. 4, 5 and 6 show,
the actual a.c. voltage was about 233 volts.
However, the purpose of the experiment was
to prove the results which could be given by
the zener diode circuit of Fig. 2, and it was
only necessary to have an arbitrary setting
in Rg to achieve this end.
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sensitivity of voltage indication, and
to narrow the compressed central
section of the meter scale. Accord-
ingly, R3 was reduced to 3.9kQ and
an OAZ210 (6.2 157 zener volts
at 1mA) fitted in the D, position.
This resulted in the curve shown in
Fig. 5. The compressed section now
appears between 234 and 224 volts,
the difference between these voltages
scaling down to some 5 volts, as
would be expected from an OAZ210.
The a.c. voltages corresponding to
+1mA and —ImA now become 253
and 198 respectively, instead of 256
and 191, as in Fig. 4.

To obtain a further increase in
sensitivity, R3 was next reduced to
2.2kQ, giving the curve shown in
Fig. 6. In this curve the central
compressed section is approximately
the same as for Fig. 5, and the a.c.
voltages corresponding to +1mA
and —1mA become 248 and 203
respectively.

The practical result indicated by
the curve of Fig. 6 is that the left-
hand half of the meter scale indicates
a.c. voltages from 203 to 224, whilst

222‘
2

24
Mains

Rg =3%n
Dy =OAZ 2I0

\oitage

190 ¥

Zener

Panha
current

the right-hand half indicates a.c.
voltages from 223 to 248. Both 224
and 233 volts appear at the same
point at the centre of the scale, this
representing the compressed section
of the range.

It will be noted that, in Figs. 4, 5
and 6, the parts of the curves which
correspond to forward current and
zener current are shown as being
linear, with a small amount of curva-
ture near the zero current section
only. So far as could be judged,
within experimental error, this high
degree of linearity was achieved with
the prototype circuit, although the
published forward and zener charac-
teristics for the zener diodes em-
ployed would lead one to expect
more pronounced curvature, parti-
cularly near the zero current points.
Between the points at which forward
current and zener cuiTent commence,
the curve is quite definitely a straight
vertical line, since the meter simply
indicates zero over the corresponding
range of voltages!

The zener current sections of the
curves have a greater slope than the
forward current sections. This is
doubtless due to the fact that zener
slope resistance is greater than for-
ward slope resistance.

Practical Points

The circuit of Fig. 3 represents
one application of the principle illus-
trated by Fig. 2, and it can be
employed in practice to monitor
mains voltages above and below any
arbitrary preferred range. This being
so, there are several points which
need to be discussed.

The reference tube employed for
the circuit need not necessarily be a
VR105/30, and any other voltage
regulator having a maximum current
of the order of 30mA could be em-
ployed in its place. A running cur-
rent of some 10 to 20mA would be

Forward

current 253V

-0 -08 06 04 02 0O t02 t04+06+t08+IO
Meter reading(mA)

Fig. 5. The compressed section is narrowed with an OAZ210, and sensitivity
is increased by reducing R3 to 3.9kQ

p,
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adequate. The potentiometer offered
by R4, R5 and R¢ should draw some
10mA or so, and should offer a
voltage to R3 which is equal to the
reference voltage when the a.c.
voltage is at the uppermost end of
the range to be compressed. It is
helpful to insert a pre-set potentio-
meter in the Rg position for final
setting up.

The width of the compressed
range depends upon the characteris-
tics of the zener diode chosen for the
D, position. ‘Sensitivity is con-
trolled by the value of Rj.

If the zener diode is reversed the
circuit will still function. However,
the potential at the junction of Ry
and Rs should then be equal to the
reference voltage when the a.c.
voltage is at the lower end of the
range to be compressed instead of
at the higher end.

The circuit of Fig. 3 employs a
reservoir capacitor, whereas it is
normal in measuring instruments to
use full-wave rectifying circuits with-
out a reservoir component. How-
ever, the zener diode cannot function
correctly in the presence of the heavy
ripple following an unsmoothed full-
wave rectifier, and some form of
smoothing is essential. If the circuit
of Fig. 3 is adopted, accuracy should
be maintained quite well with time
if the reservoir capacitor has a value

260,  Ry=22kn

250/ D2 =0AZ20

240
Mains
230

Voitage
220

210

——203V
200
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current

——
current

190

—0-08 -06-04-02 O 402 t04406 +08-HO

Meter reading (mA)

Fig. 6. Sensitivity is further increased by employing a 2.2kQ resistor in
the Ry position

considerably higher than that needed
to cause the peak voltage to appear
after the rectifier. There is, then, a
reserve in hand before loss of reser-
voir capacitance causes the device to
read low. The time constant of C;
and the associated components of
Fig. 3 is of the order of 0.5 seconds,
which seems to be reasonable in this
respect.

Capacitor C, was included to
ensure that the voltage applied to
the zener diode circuit was well
smoothed. It is possible that the
circuit would function as well, or

nearly as well, without C,, but this
point was not checked in practice.

Two switches are employed, one
controlling the a.c. mains input and
the other the zener diode and meter
circuit. It is preferable to switch S,
on after S;, and to switch S; off
before S;. This prevents charging and
discharging currents from the elec-
trolytic capacitors passing through
the meter. Whilst these currents are
not excessively high they may cause
the meter needle to travel beyond
full-scale deflection for short periods
of time.

Fault Finding

in Home Constructed Equipment

JOHN D. BENSON

Our contributor, who is a professional radio and television engineer of many years’ standing,
recounts a case-history which will be of interest both to the beginner and the advanced constructor

TTRACTED BY THE APPARENT SIMPLICITY OF
constructing a stereo amplifier using printed
circuits, a friend, whose only qualification

for tackling the job was a limited amount of experi-

ence with soldering, purchased a complete kit of
parts for building the unit, complete with power
pack and control panel.

The building instructions were religiously followed
and eventually “the moment of truth” arrived,
when the completed amplifier was to be tested.
The results were chaotic, and the writer was hastily
called in to sort out the troubles.
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First Checks

First reactions were to check the control panel
connections and circuitry, and several errors
were found which could have accounted for the
behaviour of the amplifier. These were corrected
and a text was run. Results were poor with the
output at ‘“mouse-power’’—certainly not up to
the 10 wat