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Eddystone

HIGH STABILITY

AMATEUR BANDS
COMMUNICATIONS RECEIVER

The Eddystone "EA12" receiveris specially designed and built to give the extremely
high performance, allied with ease of control, necessary for communications on
the amateur bands under present-day conditions. With the many refinements
included, this model will produce first-class results with all modes of signal.
The first oscillator is crystal controlled. The oscillator which is tuned simul-
taneously with the first intermediate frequency section has very high stability, as
is so essential with reception of s.s.b. and c.w. signals. The correct degrees of
selectivity for optimum performance are obtained in the second intermediate
frequency (100 kc/s) stages.

A more than adequate degree of bandspread is provided by the superb slow-
motion drive (140/1 reduction ratio) in conjunction with the wide linear scales,
each of which covers 600 kc/s. A crystal calibrator and cursor adjuster permit
accurate frequency resolution.

Other features to note—full coverage on six amateur bands; switched sideband
selection: fine tuning control (s.s.b.); crystal filter; deep slot filter; noise limiter
effective all modes; large ““S" meter; two AGC time-constants; independent gain
controls; stand-by sensitivily control; bright scale illumination; robust construc-
tion; modern styling and fine finish.

Comprehensive information obtainable from any Eddystone Distributor or from the Manufacturers

Eddystone Radio Limited

Eddystone Works, Alvechurch Road, Birmingham 31
Telephone Priory 2231 Cables Eddystone Birmingham Telex 33708

LTD/EDS

www americanradiohietory com
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SINCLAIR Z.12

INTEGRATED 12 WATT
AMPLIFIER AND PRE-AMP

For size alone, the Z.12 marks an important advance
in quality design, for its amazing compactness opens
up exciting new vistas in amplifier housing and applica-
tion. Combined with this are fantastic power and
superb quality which can provide an effortless output
of 12 watts R.M.S. continuous sine wave from the
unique eight transistor circuit used. Basically intended
as the heart of any good mopo or stereo hi-fi system,
the size and efficiency of this Sinclair unit make it
equally useful for a car radio (with the Micro-6 for
example), a high quality radio with the Micro FM,
in a guitar, P.A. or intercom system, etc. Other

applications are certain to suggest themselves to 12 WATTs R.M.s. ouTPuT

constructors. The manual included with the Z.12

details mono and stereo tone and volume control 15 WATTS RM.S. MUSIC POWER (30 WATTS PEAK)

circuits by which inputs can be matched (and switched 9k Ultra-linear class B output an
in) to the pre-amp. The size, performance and price generous neg. feed back. -
of the Z.12 all favour the constructor seeking the v Response—15 to 50,000 cfs
finest in transistorised audio reproduction—it is in +1dB.

fact today’s finest buy in top grade high fidelity.

SINCLAIR MICRO FM

COMBINED FM TUNER Ji RECEIVER
Less than 3" x 13" x " i

and professional in every
way, 7 transistor FM using
pulse counting discrimin-
ator for superb audio
quality., Low l.F. makes
alignment unnecessary.
Tunes 88-108 Mcfs. The
telescopic aerial suffices
for good reception in all
but poorest areas. Signal
to noise ratio —30dB at 30
microvolts. Takes stand-
ard 9 v, battery. Oneout-
let feeds to amplifier or
recorder, the other al-
lows set to be used as a
pocket portabie, Brushed
and polished atuminium
front, spun aluminium
dial. A fascinating set to

build.  ¢omplete kit inc. aerial,
case, earpiece and in- £5.I .6

structions.

SINCLAIR MICRO-6

The world’s smallest radio

Unequalied for power, selectivity
and quality. Six stage M.W.
receiver. 2 R.F. amplification,
double diode detector, 3 stage
AF. amplifier. A.G.C., etc. The
Micro-6 is completely self-contained
in white, gold and black case, 14/s”

o

Designed specially to obtain the very
finest results used with two Sinclair
Z.12’s for stereo. The best quality com-
ponents, individually tested before
acceptance, are used in its construction,
whilst the overall appearance of this
compact de-luxe pre-amp and control
unit reflects the professional elegance
which characterises all Sinclair designs.
The front panel is in solid brushed and
polished aluminium with beautifully
styled solid aluminium knobs. Mounting

HADL A BUILT, TESTED
x 13/10" x 1f2”. Plays anywhere. / AND Eg Ig 6 All you re
Easy to build, Complete kit of parts GUARANTEED ° L4 (ca,lys,o) .,.3

with earpiece and instructions.

G UARA NTE E (Ilf"y:l::’r;:::;:wﬁleuly satisfied when you receive your purchase from

be refunded at once in full and without question. PL3

TSINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 1

CONTINUOUS SINE WAVE

(24 W. PEAK)
Built, tested
and
15 ohm loads. Two 3 ohm guaranteed.

speakers may be used in parallel.
% Input—2mV into 2K ohms.

Y Signal to noise ratio—better 8 9/6
60dB.

Y% Output suitable for 3, 7.5 and than

SINCLAIR STEREO 25

De-Luxe Pre-amp & Control Unitfor Z.12 or other good stereo system

is simple, and the PZ.3 will comfortably
power the Stereo 25 together with two
Z.12's. When fitted, the Sinclair 25
will grace any type of hi-fi furniture,
Frequency response 25 c/s to 30 kc/s
+1dB connected to two Z.12%s.
Sensitivity Mic., 2mV into 50kQ:
P.U. —3mYV into 50kQ: Radio —20mV
into 4.7k(Q). Equalisation correct to
within 1+1dB on RIAA curve from
50 to 20,000 cfs. Size 61" x 24" x 24"
plus knobs.

A HI-FI STEREO ASSEMBLY FOR £22.18.0

uire is one Stereo 25 Unit (£9.19.6) two Z.12's
one PZ.3 (£3.19.6). As an optional extra, you could
include the Micro FM (£5,19.6).

FULL SERVICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS . SINCLAIR

Transistorised mains power _unit
specially designed for Z.)2. 79 6
Will power two Z.12’s and Stereo

with ease.

NAME !
ADDRESS |

Please send
SINCLAIR RADIONICS LIMITED | i
22 NEWMARKET ROAD, CAMBRIDGE value oo oD R i

Telephone: OCA3-52731

OCTOBER 1966
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10W POWER AMPLIFIER. Model MA-12, 10W output, wide freq. range,
low distortion. For use with control unit. Kit £12.18.0 Assembled £16.18.0
3 + 3W STEREO AMPLIFIER. Model $-33. An easy-to-build, low cost unit.
2 inputs per channel. Kit £13.7.6 Assembled £18.18.0
DE LUXE STEREO AMPLIFIER. Model $-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. Kit £15.17.6 Assembled £21.7.6

HI-FI STEREO AMPLIFIER. Model $.99. 9 4+ 9W output. Ganged
controls. Stereo/Mono gram., radio and tape inputs. Push-button selection.
Printed circuit construction. Kit £28.9.6 Assembled £38.9.6
TRANSISTOR PA/GUITAR AMPLIFIER, PA.2. 20W amplifier. Four inputs.
Variable tremolo. New Low Price Kit £39.19.0 Assembled £54.10.0

50W VALVE PA/GUITAR AMP., PA-1. Kit £54.15.0 Assembled £74.0.0

TUNERS RECORD PLAYERS
10W ‘ oo, GARRARD 204 20W
POWER ‘b t PLAYER § STEREO
AMP ; AT-60 AMP.
MA-12 AA-220

TRANSISTOR MIXER. Model TM-1, A must for the tape enthu-
siast. Four channels. Battery operated. Similar styling to Model AA-22U
Amplifier. With cabinet. Kit £11.16.6 Assembled £16.17.6

20+4+20W TRANSISTOR STEREO AMPLIFIER. Model AA-22U,
Outstanding performance and appearance. Kit /£39.10.0 (less cabinet).
Assembled £57.10.0 Attractive walnut veneered cabinet £2.5.0 extra.

GARRARD AUTO/RECORD PLAYER. Model AT-60.
less cartridge £13,1,7 With Decca Deram pick-up ,£17.16.1 incl. P.T.

Many other Garrard models available, ask for Lists,
HI-FI MONO AMPLIFIER. Model MA-5. A gencral purpose 5W

Amplifier, with inputs for Gram., Radio. Attractive modern styling.
Kit £11.9.6 Assembled £15.15.0

S

The World Leader in Quality Kitsets

Easy-to-follow instruction manuals show you how to build the models

[reatreie ]

INSTRUMENTS

3” LOW-PRICED SERVICE OSCILLOSCOPE.
Model OS-2. Compact size 5” x 73" x 12* deeE.
Wt. only 941b. “Y”’ bandwidth 2 ¢/s-3 Mc/siSd c
Sensitivity 100mV/cm. T/B 20 ¢/s~200 k¢/s in four
ranges, fitted mu-metal CRT Shield. Modern
functional styling.

Kit £23,18.0 Assembled £31.18.0

5% GEN-PURPOSE OSCILLOSCOPE. Model
10-12U. An outstanding model with pro-
fessional specification and styling. “Y”’ band-
width 3 ¢/s—4.5 Mc/s+3dB. T/B 10 ¢/s—500 kc/s.

Kit £35.17.6 Assembled £45.15.0

DE LUXE LARGE-SCALE VALVE VOLT-
METER. Model IM-I3U. Circuit and speci-
fication based on the well-known model V-7A but
with many worth-while refinements. 6” Ernest
Turner meter. Unique gimbal bracket allows
operation of instrument in many positions. Modern

styling.  Kit £18.18.0 Assembled £26.18.0

AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s to 100 kcfs, switch selected. Distortion less than
0.1%, 10V sine wave output metered in volts and dB’s,

Kit £23.15.0 Assembled £31.15.0

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 0.1Q to 1,000MQ with internal battery.
D.c. input resistance 11MQ. dB measurement, has
centre-zero scale. Complete with test prods, leads and
standardising battery.

Kit £13,18.6° Assembled £19.18.6

MULTIMETER. Model MM-1U. Ranges 0-1.5V to
1,500V a.c. and d.c.; 150pA to 15A d.c.; 0.2Q to 20MQ.
44" 50pA meter.  Kit £12,18,0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-1U. . - T
Up to 100 Mc/s fundamental and 200 Mc/s on
harmonics. Up to 100mV output.

Kit £13.18.0 Ascmbled £20.8.0

SINE/SQUARE GENERATOR. Model
IG-82U. Freq. range 20 ¢fs-1 Mc/s in 5 bands
less than 0.59%, sinc wave dist. less than 0.15p
sec. sq. wave rise time.

Kit £25.15.0 Asembled £37.15.0

TRANSISTOR POWER SUPPLY.

Model IP-20U. Up to 50V, 1.5A output.

Ideal for Laboratory use. Compact size.
Kit £35.8.0 Asscmbled £47.8.0

1G-82U

Prices and specifications
subject to change without
notice
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STEREO TRANSISTOR FM TUNER

{Mono version also available)

Designed to match the AA-22U
Amplifier, Available in separate units
comprising Models TFMT-1 RF Tuning
Unit £5.16.0 incl, P.T. and TFA-IM

(Mono) II' Amplifier, power supply, etc. ‘
£15.3.0 kit or TFA-1S (Stereo) IF Amplifier, etc, £19.2.0 kit. ~TFM-1
14 trausistor circuit. Pre-assembled and aligned ““front-end”. 4 stage IF
Amplifier. AFC. Printed circuit construction. Walnut veneered,
finished cabinet available as optional extra. Can be built for:

Total Price kit (Mono) £20,19.0 incl. P.T.

Total Price kit (Stereo) £24.18.0 incl. P.T.
Cabinet £2.5.0 extra. Send for full details.

O e

TRANSISTOR RADIOS

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

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

Kit £12.11.0 incl. P.T.
JUNIOR EXPERIMENTAL WORKSHOP.
Model EW.1l. More than a toy! Will make
over 20 exciting electronic devices, incl:
Radios, Burglar Alarms, etc. 72 page Manual. UXR-1
The ideal present!  Kit £7.13.6 incl. P.T.

Available shortly: CAR RADIO, Model
CR-1. A quality model with outstanding
performance. TOTAL PRICE: Kit (less
speaker) £12-l7-0 incl. P.T. Many access~
ories available as extras.

xeo ook
WELCOME TO OUR LONDON HEATHKIT CENTRE
233 Tottenham Court Road

We open MONDAY -SATURDAY 9 a.m.~5.30 p.m.
THURSDAY vee e 11 2.m.=2.30 p.m.
Telephone No: MUSeum 7349
WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE

* oo ]

THE RADIO CONSTRUCTOR
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CONTROL UNITS

TAPE AMPLIFIERS

g A

TAPE DECKS

[ — g

FM

TUNER MAGNAVOX TRUVOX

FM-4U DECK DECK
HI-FI FM TUNER. Model FM-4U, Auvailable in two units. R.F. TRUVOX D-93 TAPE DECKS. High quality stereo/mono tape decks. D93/2,
tuning unit (£2.15.0 incl. P.T.) with LF. output of 10.7 Mc/s, and LF. t track, £36.15.0 D93/4, 4 track, £36.15.0
amplifier unit, with power supply and valves (£13.18.0). May be used
free standing or in a cabinet. Total Kit £16.8.0 @ AVAILABLE SHORTLY. MULTIPLEX ADAPTER, SD-1. Self powered.

il FM , fully t istorised. Kit £8.10.
MAGNAVOX 363" TAPE DECK. The finest buy in its price Xvs‘sc;‘l’;:;%‘{‘é’s‘so Send for full details and delivery. £8.10.0
range. Operating speeds: 13", 33" and 74" ps. Two tracks, “wow” :
d “flutter” not ter than 0.15% at 74" p.s. 13.10. . .
aAGNuA‘e,roxnodei;e:ﬁe:}‘] 'raAn_[M K/?ta 17 ps. ££3l]:5-2 MONO CquL mT. l\tf?del UMC-1. ) Designed to work w1vth the
MA-12 or similar amplifier requiring 0.25V or less for full output. 5 inputs.

HI-FI AM/FM TUNER. Model AFM-1. Available in two units Baxandall type controks. Kit £9.2.6 Assembled £14.2.6
which, for your convenience, are sold separately. Tuning heart
(AFM-T1—£4.13.6 incl. P.T.) and LF. amplifier (AFM-A1—£22.1 1.6). STEREO CONTROL UNIT. Model USC-1. Push-button selection,
Printed circuit board, 8 valves, Covers L.W., M.W., S.W,, and F.M. accurately matched ganged controls to 4-1dB. Rumble and variable low-pass
Built-in power supply. Total Kit £27,5.0 filters. Printed circuit boards. Kit £19.19.0 Assembled £27.5.0
O

First in dependability - first in performance

o

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model SSU-1.
Ducted-port bass reflex cabinet “in the
white”, Two speakers. Vertical or horizontal
models with legs, Kit £12,12,0, without
legs, Kit £11.17.6 incl. P.T.

THE BERKELEY Slim-line SPEAKER
SYSTEM, fully finished walnut veneered
cabinet for faster construction. Special 127
bass unit and 4” mid/high frequency unit.
Range 30-17,000 cfs. Size 26” x 17” x only
7¢" deep. Modern attractive styling. Ex-
cellent value.

Kit £19.10.0 Assembled £24.0.0

COTSWOLD SPEAKER SYSTEMS. Out-
standing performance for price.
MFS: Size 36” x 164" x 14" deep.

Kit £25,12.0 Assembled £33.17.0
STANDARD : Size 26” x 23" x 144" deep.
Berkeley Kit £25.12.0 Assembled £33.17.0

o O
HI-FI CABINETS

A wide range available including:

GLOUCESTER. Kit
£18.10.0 incl. P.T.

MALVERN. Kit £18.1.0 incl. P.T.
CHEPSTOW. Kit £11.18.6 incl. P.T.
We can_also make available the well-

known RECORD HOUSING range of
fully finished cabinets.

*

! SEND FOR THE LATEST
3 FREE CATALOGUE
9

INSTRUMENT AND AMATEUR RADIO BROCHURES
[ AVAILABLE ON REQUEST
P

Convenient credit terms available in U.K. over £10

Prices quoted are Mail Order prices.

DAYSTROM LTD 2iCicicren

L O e e o

OCTOBER 1966

S

“AMATEUR” EQUIPMENT

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 circuits, telescopic
aerial, tuning meter and large slide-rule dial.

Kit £37.17.6 Assembled £45.17.6

AMATEUR BANDS RECEIVER. Model
RA-1. To cover all the Amateur Bands
from 160-10 metres. Many special features,
including: half-lattice crystal filter; 8 valves;
signal strength “S” meter; tuned R.F.
Amp. stage.

Kit £39.6.6 Assembled £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Careful design has achieved high
performance and stability.  Completely
self-contained.

Kit £81.10.0 Assembled £106.15.0

COMMUNICATIONS TYPE RECEIVER. Model
RG-1. A high performance, low cost receiver for the
discriminating listener. Frequency coverage: 600 kcfs—
1.5 Mc/s and 1.7 Mc/s-32 Mc/s.

Kit £39.16.0 Asembled £53.0.0

REFLECTED POWER METER and SWR BRIDGE.
Model HM-11U. Indicates reliably, but inexpensively,
whether the RF power output of your TX is being
transferred efficiently to radiating antenna.

Kit £8.10.0 Assembled £10.15.0

DAYSTRO

OUTSTANDING “AMATEUR” EQUIPMENT

A wide range of American Amateur SSB equip-
ment is now available in the U.K. Why not send
for full details of range, for example:

FILTER TYPE SSB TRANSCEIVERS.
Models for 80, 40 or 20 metre bands.

Model HW-12 (80M) £67.10.0, Kit. incl.
Model HW-22 (40M) £66. 0.0, Kit. duty,
Model HW-32 (20M) £66. 0.0, Kit. ectc.

Without obligation please send me

FREE BRITISH HEATHKIT CATALOGUE. . ... ...

80M Transceiver
H

(Tick her;-l

FULL DETAILS OF MODEL(S)
(Please write in BLOCK CAPITALS)

NAME

ADDRESS

DEPT. RC.

wWwWwW americanradiohistory com
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Scottish Insurance Corporation Ltd
38 EASTCHEAP * LONDON - EC3

Television Sets, Receivers and Short Wave Transmitters
are expensive to acquire and you no doubt highly

prize your installation. Apart from the value of your
Set, you might be held responsible should injury be
caused by a fault in the Set, or injury or damage

by your Aerial collapsing.

A “Scottish” special policy for Television Sets,
Receivers and Short Wave Transmitters provides the
following cover:

(a) Loss or damage to installation (including in the
case of Television Sets the Cathode Ray Tube)

TELEVISION by Fire, Explosion, Lightning, Theft or Accidental

External Means at any private dwelling-house.

(b) (i) Legal Liability for bodily injury to Third

S E TS 5 Parties or damage to their property arising
. out of the breakage or collapse of the Aerial

Fittings or Mast, or through any defect in

R E C E I V E R S the Set. Indemnity £10,000 any one accident.

(ii) Damage to your property or that of your
landlord arising out of the breakage or

AN D collapse of the Aerial Fittings or Mast, but
not exceeding £500.

TRANSMITTERS The cost of Cover (a) is 5/- a year for Sets worth £50
or less, and for Sets valued at more than £50 the

cost is in proportion. Cover () (i) and (ii) costs only

2/6 a year if taken with Cover (a), or 5/- if taken alone.

Why not BE PRUDENT AND INSURE your
installation—it is well worth while AT THE VERY
LOW COST INVOLVED. _If you write to the
Corporation’s Office a p**.  + will be submitted for
completion.

Write for full details, quoting reference 5304, to:—
THE MANAGER

SCOTTISH INSURANCE CORPORATION LTD,,
38 EASTCHEAP, LONDON E.C3

132 THE RADIO CONSTRUCTOR
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BOUND VCLUME No.19

of “The Radio Constructor”

FOR YOUR LIBRARY

Comprising
780 pages
plus index

Vofume 19 August 1965 to July 1966

PRICE 30/' Postage 3/6

Special discount of 10- for regular readers

Where the 12 monthly issues making up the
volume are returned, the price is only 20/—
plus 3/6 postage

Available only from:—

Data Publications Lid.
57 Muida Vale London W9

OCTOBER 1966

A Mullard inspiration

10 +10
STEREO

Here is the latest
from Mullard's
top designers

— the 10 + 10 Stereo

This remarkable pi-mode stereo amplifier has been
engineered by Tates to very high standards. Gain
experience and enjoyment in the thrill of constructing this
superb amplifier. Undoubtedly a piece of electronic
precision, the Mullard designed 10410 costs no more than
ordinary equipment, and building can commence for as
little as £5. 5. 0. (Total kit price 473 guineas)

Circuits, parts lists and assembly procedure are fully
detailed in the 10410 Construction Manual.

| Construction
Manual.
Send for your
copy today,
12/6d. post paid.

Tates Electronic Services Ltd., Waterloo Road, Stockport,
Cheshire. Telephone: Stockport 7301

TATES
ELECTRONICS

133
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Savings in this old established Building Society
combine sound investment with an attractive
return

THE DUCHESS OF KENT
PERMANENT
BUILDING SOCIETY

Member of the Building Societies Association

Shares are in units of £25 each (maximum
investment £5,000) ... BUT, for the smaller
saver, Subscription Share accounts may be
opened with any sum from 1/- upwards.
Interest is payable half-yearly on Fully Paid
Shares—credited annually on Subscription
Shares—all interest accrues monthly

Withdrawals at short notice

INTEREST IS AT 4%% PER ANNUM

(There is NO DEDUCTION FOR INCOME TAX, as
this is paid by the Society)

For further information apply to
DUCHESS OF KENT
PERMANENT BUILDING SOCIETY
289/293 Regent Street London Wi
Telephone MUSeum 4876-9

Please send to me, without obligation, free brochure and
a copy of the audited statement of accounts. (I under-
stand that | shall not be troubled with calls by repre-
sentatives)

Name

(If lady, please state Mrs. or Miss)

Address

R.C.
(Pl=gse use Block Capitals for both name and address)

134

inside every

copy of

PRACTICAL

WIRELESS
DOUBLE

SET OF b v
TRIMMER TODLS

FOR COMPLETE Specially designed to
RECEIVER adjust all standard coil
ALIGNMENT o with the right tool

for every job . .. this
invaluable set of
Trimmer Tools, packed
in a handy pochette; is
a must—and it's FREE
inside the NOVEMBER
PRACTICAL
WIRELESS

tn
1

Also in this issue

AF and RF Transistor
testers. Custom-made dials
and labels. Build a Portable
Record Player.

NOV. ISSUE
OUT OCT. 6th—2/6

NIVEMBER
v

PRACTICAL

SET OF FIVE
TRIMMER

THE RADIO CONSTRUCTOR
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25s. Postage 1s.

Telephone PADdington 4185

THE MODERN BOOK CO
RADIO VALVE DATA

CHARACTERISTICS OF SEVEN THOUSAND VALVES—SEMICONDUCTOR DIODES
AND RECTIFIERS—TRANSISTORS—CATHODE RAY TUBES

9s. 6d. New Eighth Edition Postage Is.
Questions and Answers Radio & Television. Questions & Answers Transistors. By C,
By H. W. Hellyer. 8s. éd. Postage 9d. Brown. 8s. 6d. Postage 9d.

Questions & Answers Audio. By C. Brown. Questions & Answers Electronics. By C,
8s. 6d. Postage 9d. Brown. 8s. 6d. Postage 9d.

Inter: GEC Transistor Manual. 18s. Postage Design and Construction of Transistor Super-
1s. 9d. hets. By R. H. Warring. 17s. éd. Postage 1s.
We Built Our Own Computers. 12s. é6d. Advanced Radio Control. By E. L. Safford.
Postage 9d. 25s. Postage 1s.

Test Instruments for Electronics. A Guernsback Electronic Organ Handbook. By H. E. Ander-
Lib: Pub. 21s, Postage 1s. son. 35s. Postage 1s.

Transistor Pocket Book. By R. G. Hibberd. The Radio Amateur’s Handbook. By A.R.R.L.

1966 ed. 40s. Postage 2s. 6d.

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2

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

2 FAMOUS MULLARD AMPLIFIERS

% % % T:R.S. F.M. STEREO DECODER Mullard design with T.5.R. kits for value
Based on Mullard design and produced by T.R.S. D .
Built-in stereo indicator. é-transistor model, MULLARD 3-3 3- “ 9
readily adaptable for use with valve tuners as valve Hi-Fi quality at | MULLARD '5-10
well. For 9-15v. operation, £4 19s. 6d. (p./p. 2/6). reasonable cost. Bass [ 5 valves 10 W., 3

Buu:lt andl Treble cuni and IS':hrlu u;,t-
trols, quality sectional |put. ullard’s
WE ARE SINCLAIR SPECIALISTS ou;-;l;;t :ran)sfu;omelr g 'I.WI:OI'.:I cir::duit
We cari ull stocks of these world-famous all-British an ohms). C/8.~ with heavy duty
desngns g ardvernsed and give prompt delivery. ke/s.+ 1 dB. 100 mV. for [ ultra-linear quali-
MICRO-6 Six stage vest-pocket revr. (Kit)... 59/6 3W., less than 1% dis- | ty outputtfr. Basic
MICRO-FM 7 transistor FM tuner-rcvr, (Klt) 5196 tortion. Bronze escut- | amplifier kit price

- h I. C lete | £9/19/6. C . 7/6.
2 compined [ amp and preamp built © 8916 | onIp £7 10s. 0d. Garr, | Ready  buile 11§
(Stereo) BUilt .uvuvvvererneeerrsnenseansarrasonen £919 6 5/-. Wired and tested | gns,
£9 10s. 0d.
[ 9
CIR-KIT" INSTANT CIRCUITS 7 VALVE AM/FM RADIOGRAM CHASSIS

Indispensable for constructors. Enables ™
rou to produce “printed circuits” quick= g W‘VEE::ddtl::/sgl- :vrgut;g:z ;unm u«:’r:
y and cleanly. Kit No. 3inc. baseboard, 1 5/- back. Magic eye, 3 'w. output, A.C. 200/250 v,

processed copper strip and sheet as Circuit diagrams available. Aligned, tested and

advertised. readg tf’or us: II{L3II?]/6 (Carr, and ins. 7/6).
n| .
6 VALVE A.M.[F.M. TUNER UNIT e e

In Kit Form with or without Power Pack MISCELLANEOUS

o ENAMELLED COPPER WIRE—2 oz. reels
14 g.-20 g 3 22 g.-28 g. 3/6; 30 g.-34 g. 4/3;
36 g. -38 g 4/9 ’39 g.-40 g. 5/-, etc..
TINNED COPPER WIRE. (6-22 g. 4[- 2 oz.
BONDACOUST S k Cabi
Wadding (1” thlck approx,) 18" wlde, any
length cut, 6/~ yd.
JVIER BO;\}RDJI—A;I* uz;ﬂ |;\/czlugiga 23*}" XJISB

; 5 s 337 x §” x 33"

::';;::'5:1 I|"|'1,T'2‘§ﬁdc7|;:;::u;ze 114" x 4” x 53" 3*”,)( 77, 12/6. All accessories and tools in stock.
Strcnglp recommended for use with Mullard amphﬁers

Mc/s,, 6 valves and 3
metal rectifier, Self-
contained power
unit. Magic-eye, 3
push-button con-
trols, on/off, Med.,

V. Diodes and
high output sockets with

MISCELLANEOUS—continued

VOLUME CONTROLS. LOG and LINEAR—
5K-2, 2 3” Spindles Morganite Midget Type 1{”
diam, Guar. | year. LOG or LIN ratios less Sw.,
3/6. DP, Sw, 5/., Twin Stereo less Sw., 7/6.
D.P. Sw., 9/6 (100k to 2 Meg. only).

RESISTORS—Modern ratings full range 10
ohms to 10 megohms, 20% 1-% w, 3d. ea,, ditto
Iw6du.2w9d ea., 10% w. . ea, 5%
Hi-stab., -+ w. 6d. ea. (below 100 ohms and over
| meg od. ea). l% Hi-stab,, + w. 1/6 ea. (below
100 ohms, 2/- ea.).

ERSIN MULTICORE SOLDER. 60/40 4d. per
yard. Cartons 6d., /-, 2/6, etc.

WIREWOUND RESISTORS. 25 0hm to 10 K,
5w.1/3. 10w, 1/6. I5w.2/~. CONDENSERS
Silver Mica. All values 2 pf. to 1,000 pf. 6d. ea.
Ditto ceramics 9d. Tub. 450 v. T.C.C,, etc,,
0T mnfd con0) Dl And 1350 v. 10d. 03 M e

0.1 MF. 500 v, I/-~. .25 T.C.C. 1/6, .5 T.C.C. I/9.

CLOSE TOL S/MICAS. 10% 5 pf. 500 pf 8d.
600-5,000 pf. 1/-. 1% 2 pf-100 pf. 9d. 100 pf. 9d.
100pf. 500 pf 11d. 575 pf. 5000p 1/6.
ALUMIN. CHASSIS. 18g. Plain undrilled
folded 4 sides, 2” deep, 6” x 4”, 4/6; 8" x 6" 5/9;
10” x 77, 6/9; 12" x 6" 7163 2”)(8" 8/~ etc.
ALUMIN, SHEET. (8g, 6”)(6” 1/=; 6" x 9", 1/6;
6" x 127 2/-; 12" x 127, 4/6 &
TYGAN FRET (Contem. pu) 12" x 127, 2/-;
127 x 18", 3/~; 12" x 24", 4/- etc.

FOR COMPREHENSIVE LISTS

SEND 3d SHOWING FULL RANGES OF
OUR VERY LARGE STOCKS
AT BARGAIN PRICES.

below. For A.C, mains 200/250 v. Unbeatable value.
Complete kit, inc. Power Pack as illustrated, Ilgns.
Carr. 7/6. Ditto less Power Pack 10gns. Carr 716.
Circuit and Const, details 4/6, Free with kit.

TRANSFORMER MANUFACTURING SERVICE
We manufacture all types Radio Mains, Tramf.
chokes. Quality O/P Trans.,, etc. Enquiries
mvutad for |p-c|a|s, pron;,typu for small pro-

HA“' COMPONENT SPECIALISTS
70 Brigstock Rd, Thornton Heath, Sy

Telephone THO 2188. Hours 9.0 a.m.—6.0 p.m. daily, 1.0 p.m,. Wed.

Established [946

runs, y return.
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HOME RADIO LTD., Dept. RC, 187 London Road, Mitcham, Surrey Phone: MIT 3262

ARE YOU LOOKING

FOR THE USUAL?

(Seeing the above, our artist said
“Yes, preferably 36-24-36"").

You may perhaps remember our advertisement
“Are you looking for the unusual?” showing a
double-headed elephant. (We found him too
costly, having to feed two ends, so we exchanged
him for the above which doesn’t need feeding
at all!) We would like to mention in passing one
customer who wrote to us, “If you can supply a
UXS5 valve holder, | will believe you have two-
headed elephants in stock!!” WE SENT HIM
ONE BY RETURN OF POST—a valve holder, not an
elephant!!

All this preamble (we hope you are still with us)
leads up to the point that we thought we would
like to show you a list of the most ordinary
items in our current catalogue. Here we go:
We start with Aerials, Batteries, Books (over
150 titles listed), Boxes, Cabinets, Chassis,
aluminium (over 140 different sizes), Chokes,
R.F. and L.F. colls (6 different makes, over 160
different types), Condensers (let’s just say this
section runs into 17 pages), Connectors (over
96 types), Tag Boards and Tag Strips (over 40
types), Dials and Drives (over 50 types).

Our Components Catalogue costs 7/6
plus 1/6 postage, but every catalogue
contains 5 vouchers, each worth 1/-
when used as directed. Send your
cheque or P.O. for 9/- today.

| Home
S\ RADIO

Eddystone Receivers and Components (the
entire range), Kits (over 200), Knobs (over 80),
Lamps, pilot, neon and fittings (5 pages), Lektro-
kit (the entire range), Miscellaneous (this includes
such items as nuts, bolts, washers, grommetts,
solder tags, Paxolin both sheet or tube etc.),
Pick-ups, Gram Motors, Styli (these last three
run to 8 pages), Relays, Rectifiers, Resistors
(5 pages), Soldering irons, Loudspeakers,
Switches (over 120 different types), Tapes, Tape
accessories, Test Gear (5 pages), Tools (3 pages),
Transformers, Output, Mains Auto, Battery
charger and Transistor (this section runs to 12
pages), Transistors, Transistor holders and heat
sinks, Valves and Valve holders, Wire, cable and
feeders, finishing up with Z for Zener Diodes.

This is not everything that is in the catalogue
but we hope it’s enough to show you the scope,
and make you grab your pen to fill in the coupon.

----------------q
Please write your Name and Address in block capitals

Name
Address

Home Radio Ltd., Dept. RC, 187 London Rd., Mitcham, Sy._l
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Versatile Test Oscillator

‘H. T. KITCHEN

In addition to its r.f. output, this comprehensive test oscillator incorporates an a.f. output, a
crystal calibrator output, internal or external modulation and a meter for coupling to the output
transformers of receivers under alignment. Particular attention has been paid to screening,
and external radiation is negligibly low. Coverage can be long, medium, short waves and
intermediate frequencies or, with two extra coils, continous from 16 to 2,000 metres

LTHOUGH MANY AMATEURS SEEM TO MANAGE

without a test oscillator, there is little doubt

that, for any serious work, such an instrument
is indispensable. Although the circuit to be described
is by no means complicated or difficult it is rather
more versatile and refined than some that the author
has seen. This should not be taken to mean that
the author decries simple designs, only that he
considers the serious amateur should possess an
instrument capable of fulfilling any tasks he may
require of it.

In the author’s opinion coil winding is a tedious
and usually unnecessary chore except for those who
enjoy it. Consequently, the present design employs
commercial coils which, depending on the number
incorporated, can cover from 16 to 2,000 metres;
whilst those who enjoy coil winding may care to
try their hand at extending the range.

The unit offers quite wide facilities. Apart from
the variable r.f. oscillator, there is an accurate and
stable 100 kc/s crystal oscillator which can be used
to check the frequency calibration. Either internal
modulation at 1,000 c/s or external modulation can
be employed. The internal modulating signal is
also available for external use, the output being
variable. A separate cathode follower output stage
effectively isolates the r.f. oscillator from the effects
of external loads. Since there is not much point
in providing a signal if its effect cannot be observed,
a small 0-1mA meter is also fitted, into which the
output of the receiver under alignment can be fed.
The ear rapidly becomes accustomed to the modula-
tion note, which can be very boring anyway, and
this output meter will be found a most useful
accessory.

Power requirements are quite modest, being 250V
at 30mA and 6.3V at 1.2A, so that a “converter”
type mains transformer will prove suitable. A
contact cooled rectifier is used instead of a valve
rectifier which, because it runs hot, could adversely
affect the frequency stability of the r.f. oscillator.
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Some test oscillators handled by the author have
had, in his opinion, a number of serious faults. The
r.f. output has been unstable, and merely touching
the case, altering the attenuator, or reconnecting
the output lead to another test point has been
enough to cause the frequency to shift by several
ke/s. In others the output lead has been superfluous,
the r.f. being picked up by a receiver some distance
away, and the so-called “attenuator” making an
excellent fine tuning control! In the circuit to be
described these faults have been either eliminated
or reduced to negligible proportions by simple
precautions. It should be added that, with the
design under discussion, unwanted radiation is
non-existent due mainly to a good metal cabinet
which provides adequate screening and to a
thoroughly filtered mains input circuit. It is not
always appreciated that a mains lead can act as an
aerial, causing any measurements which are made
to be useless.

The Circuit

Fig. 1 shows the complete circuit, from which it
it will be seen that four valves are used, these all
being Z77’s. The Z77 is the direct replacement of
the EF91 and 6AM6 and CV138 and is available
quite cheaply. It is also a very efficient and reliable
little valve, and well suited to its present use.

The circuit will now be described in detail,
commencing with V; the variable oscillator. The
V, stage is the outcome of several experiments, all
aimed at producing an oscillator that was reliable
and had a clean waveform. The coils were first
tried in the anode and grid circuits, but this resulted
in fierce oscillations which could not be damped
down sufficiently to give good and reliable results.
The relatively high anode voltage was an incentive
to try the cathode-grid arrangement shown and this
proved to be completely satisfactory. VC; is the
main tuning capacitor with a value of 500pF. This
should be as good a component as possible. In
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Fig. 1. The circuit diagram of the test oscillator

R.F output
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Capacitors

Cq

COMPONENTS

100pF Silver mica
5,000pF Ceramic

1,000pF Ceramic

100pF Silver mica

0.05u.F Paper

50uF Electrolytic 6V wkg.
0.05uF Paper

Cs, 9, 10 S00pF Silver mica

Cit 0.05uF Paper
Ci2 1,000pF Ceramic
Ci3 8uF Electrolytic 350V wkg.
Cus 5,000pF Ceramic
Cis 1,000pF Paper
Cis 32uF Electrolytic 350V wkg.
Cyi7 16u.F Electrolytic 350V wkg.
Cis S500pF Silver mica
Ci9-22 1,000pF Paper or ceramic 300V a.c.
Cys 5,000pF Ceramic
Cyq 400pF Silver mica
Cys 200pF Silver mica
Ca6-33 1,500pF (nominal) Feedthrough (see text)
\® 500pF Air-spaced variable
TC 25pF Air-spaced variable
TC, 100pF Mica, trimmer
Inductors
L Coil type PHF3 (Wearite)
L, Coil type PHF7 (Wearite)
L Coil type PHF1 (Wearite)
L4 See text
Ls See text
Lg 15H 50mA Choke
L4 See text
T Mains transformer; Input 240V; Output
250V (35SmA min) 6.3V (1.2A min).
Resistors
(All 4W 109, except where stated)
R; 68k 2
R; 4700
R3 22k
R4 100kQ
Rs 1kQ
Rg 10kQ
Ry 1kQ
Rg 100kQ
Ry 100kQ
R;io 100k Q2
Rn; 1IMQ
Rz 2200
Ri3 10kQ
Rig 1IMQ
Ris 100kQ
Ris 33kQ
Ri7 470kQ
Ris 10k
Ry 3Q or 15Q 5W (See text)
Ryo 390Q
VR, 15k Potentiometer, linear. Carbon
VR, 5kQ Potentiometer, linear. Carbon
VR3 15kQ Potentiometer, linear. Carbon,
pre-set
139
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Valves
Vi-4 Z77, EF91, 6AMS6 or CV138

Rectifiers
MR; 250V, 35mA contact cooled rectifier
MR, s GEX34

Switches
51 2-pole 3-way, or 2-pole 5-way (see text)
5 1-pole on-off rotary
53 1-pole on-off rotary

Crystal

100 kc/s crystal

Lamp
0.1 or 0.15A bulb and holder (see text)

Meter
Moving-coil, 0-1mA

Dial
Full Vision (Eddystone) or type 4489 (Jackson
Bros.)

Sockets, etc.
4 B7G valveholders with centre spigot
4 coaxial sockets
1 holder for crystal
2 terminals

Cabinet
Metal cabinet type Y, 12x7x 7ins (H. L. Smith
& Co.)

parallel with VC; is TC;, which has a capacitance
of 25pF and is used to reset the oscillator should it
drift, thereby enabling the main tuning control to
be accurately set at all times. TC; could also, if
desired, be used as an incremental tuning control
covering some particular band of frequencies, as
for example, the i.f. range. The coils are switched
by means of Si(a) Si(v). Three Wearite r.f. coupling
coils were used in the prototype, these covering

("] YS

Fig. 2. How rectifiers MR;-MRs may be fitted at the
back of the meter
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16—47 metres (PHF3) 250—750 metres (PHF7) and
700-2,000 metres (PHF1) but as there is room to
spare in the r.f. compartment two further coils
could also be used, these extending the range to
34-100 metres (PHFS) and 91-261 metres(PHF6).1
If these coils are added, the wavechange switch will
need to be a 2-pole 5-way component. C;, Rj, R,
and R3, R4 were chosen to provide a signal with a
good waveform. Failure of the valve to oscillate
over either whole or part of a band can be cured by
increasing C; or decreasing R4. Squegging can be
cured by increasing R4 or decreasing C;. Squegging
is easily recognised because it consists of a rough
hissing carrier extending over a band of frequencies
instead of a single sharply tuned signal. Stubborn
refusal of a valve to oscillate is an almost sure sign
of a wrong component or incorrect wiring. Oscilla-
tions can be checked in the absence of a receiver
by placing a milliammeter in series with R4 and
short-circuiting the grid to chassis, whereupon the
anode current should increase.

V5, is the audio oscillator used to modulate V;.
It is of the conventional and well tried phase shift
type modified to enable external modulation to be
used if so desired. The latter function is provided
quite simply by short-circuiting Rjo by means of S5,
and thus preventing the valve from oscillating. A
signal fed into the Ext. Mod. socket is passed to the
grid of V; via C5, Rg being the grid leak. The valve
then functions as a normal pentode amplifier, Cg, Co
and Cjq only serving to bypass the higher frequen-
cies. If complete isolation is required when external
modulation is selected, a 2-pole switch could be
used, one pole being connected between anode and
Cio and the other pogle between grid and Cg. The
valve will then cease oscillating when the switch is
open.

The modulating signal, whether internal or
external, is available in amplified form at the A.F.
Output socket by way of VR; and C;;. Cj3 couples
the signal at V, anode to V) grid via R; and R,
and modulates V; a depth of approximately 309,
this being the level usually accepted for test oscillator
work.

The signal from the anode of V) is fed to the
grid of the cathode follower V3 via C4. Ry3, Ci3
and C4 decouple the anode of the cathode follower.
Electrolytic capacitors have appreciable self-induc-
tance at radio frequencies and Cy4 provides a low
reactance at these frequencies. Ry is the grid leak
for V3 and Ry, the cathode bias resistor. VR is
the r.f. output control. To be really effective the
earthy end of the track and metal casing of VR
should be securely bonded to the chassis, preferably
at several points.

1 The five coils will, of course, give complete coverage from 16 to
2,000 metres. With three coils, the choice of a PHF7 coil instead of a
medium wave PHF2 coil (200-557 metres) enables an output to be
obtained over the intermediate frequencies around 465kc/s, although
no output is then available over the higher frequency end of the
medium wave band. In practice, however, it will probably be found
that the absence of a parallel trimmer (of the type which would be
employed were the PHF7 coil used in a normal receiver circuit) will
allow this coil to tune to wavelengths lower than the nominal limit of
250 metres.—Editor.
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V4 is the crystal calibrator and this again uses
conventional and well tried circuitry. In the original
a 100 kc/s crystal was used not only because it was
handy but because it represents a convenient figure.
Other crystals can no doubt be used but it should
be borne in mind that the higher the fundamental
frequency of the crystal the less useful it will be
towards the low frequency end of the r.f. coverage.
TC; is used to beat the output of the crystal against
the Light Programme at 200 kc/s. Once set, TC;
should not require further adjustment unless,
perhaps, V4 has to be changed. The heater voltage
is applied continuously to V4 keeping it at working
temperature, and on-off switching is provided by S3.
R4 allows sufficient anode current to flow to
prevent cathode poisoning but not enough to allow
the valve to oscillate. The crystal used in the
prototype was mounted in a B7G envelope which
was completely evacuated. However, ordinary
2 pin crystals are available quite cheaply and could
be used with no modifications to the oscillator
circuit apart from the obvious mechanical changes.

Power Output Meter

The power output circuit is very simple, consisting
of the meter, four germanium diodes, and one fixed
and one variable resistor. Rjg is the load resistor
and should be chosen to match the output impedance
of the receivers it will be used with. Normally, it
will be 3Q, since this is a common value with
domestic receivers (except for some transistor
portables which vary from 3Q to some 40Q). VRj
is the series multiplier and is set during initial
calibration to give a full scale deflection at some
suitable input. Although an arbitrary figure could
be used it is much preferable, and not too difficult
to arrange for f.s.d. to correspond to some known
value so that a check can be made on the efficiency
of the output stage of the receiver undergoing test.
Since domestic receivers rarely exceed power out-
puts of 5 watts, this could well be chosen as the f.s.d.
If the load resistor is made 3Q, an output of 3.87
volts r.m.s. will give f.s.d. whilst a 15Q load will
require 8.67 volts r.m.s. for f.s.d. Table 1 gives the
various voltages required across 3Q and 15Q for
power inputs ranging from 500mW to 5W, and from
this it will be seen that, though the scale is somewhat
cramped towards the bottom end, accuracy of
readings can still be sufficient for most servicing
requirements.

The meter rectifier consists of four germanium
diodes. GEX34’s were used in the original but
there is no reason why other diodes with approxi-
mately similar ratings should not be used instead.
These diodes are mounted on the back of the meter
in the following fashion. A thin piece of Paxolin
some 2}in square has four turret tags (or failing
these four 6BA solder tags) mounted in each corner,
and the diodes are soldered to these, taking note of
polarity. See Fig. 2. Two holes to take the meter
terminals are then drilled in the Paxolin, which is
next attached to the back of the meter using the
meter terminal nuts. If a miniature potentiometer
is used for VR this could, perhaps, also be mounted
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on to the Paxolin, necessitating a slight re-arrange-
ment of tag and meter hole positioning. The load
resistor Ryg is soldered from the appropriate meter
input socket to a convenient earth tag on the chassis
or front panel.

Power Supply

Simple though it is, the power supply will be
described in some detail since it possesses a number
of features that may not be familiar to the beginner.
MR; is the rectifier, whilst Ci6, C17 and the Lf.
choke comprises the smoothing components. MR,
is a contact cooled rectifier, and is bolted direct
to the rear wall of the chassis, as shown in Fig. 3.
Due to voltage surges before the valves have warmed
up, Cj6 and C;7 should have a working voltage of
350, thereby providing a margin of safety. The
dial light is connected at the bottom end of the
secondary of the mains transformer where it not
only shows the presence of h.t. but, by acting as a
fuse in the event of short-circuits, provides a measure
of protection to the power supply components.2
The mains transformer is only lightly loaded to the
extent of 35mA h.t. and 1.2A heater, consequently
it need not be a large and expensive component.
The capacitors Cyg to Cp, form, with L4 and Ls, the
r.f. filter in the mains input circuit, and effectively
prevent any radiation by way of the mains lead. It
is most important that the voltage rating of these
capacitors should be 300 volts a.c. Ly and Ls are
each close-wound in a single layer with 28 s.w.g.
enamelled wire on a }in diameter former, 2in long,
the length of the coil being slightly shorter than the
length of the former. They are then mounted on a
piece of Paxolin measuring 3 by lin with a turret
tag in each corner. See Fig. 3. Although this
Paxolin panel was mounted in the original as shown,
it, may perhaps, be preferable to fit it to the rear
wall of the chassis so as to allow free access to the
tags of Cy6 and C;7.

No on-off switch is shown in the circuit and
layout diagrams, but this can easily be added, if
desired. All that is required is a 2-pole toggle
switch in series with the Live and Neutral leads from
the mains. It may be mounted on the rear wall of
the chassis.

Mechanical Details

Mechanically, the instrument is reasonably com-
pact whilst still allowing adequate room for all the
components fitted. It is entirely self-contained in
an attractive metal cabinet 12 by 7 by 7in obtainable
from H. L. Smith & Co., the cabinet actually used
being the type “Y”. An aluminium chassis 11§ by
6% by 24in high is employed, upon or inside which
most of the components are mounted. The Eddy-
stone Full Vision dial and drive is recommended
for VC; since it allows the oscillator frequencies

2 The panel light passes the ripple current in the reservoir capacitor
circuit, and this will vary according to the resistance of the mains
transformer secondary and the forward resistance of MR, The panel
lamp may also be subject to surges on switching on. Because of these
points, it would probably be preferable to initially check the circuit
with, say a 0.3A bulb, changing to a lower current bulb if results
with the 0.3A bulb indicate that this may be safely done.—Editor.
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ABOVE CHASSIS LAYOUT
Fig. 4. The front panel and above-chassis layout
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to be drawn directly on the scale, which is a great
convenience during use. However, if there are no
objections to graphs, the Jackson Bros. dial and
drive type 4489 is also suitable.

The chassis is divided underneath by a number
of screens which serve to isolate the various sections
and help to minimise mutual interference. Heater
and h.t. supplies are fed into the various compart-
ments by way of feedthrough capacitors Cyg to
Cj3, these having a nominal capacitance of 1,500
pF.3 .

Fig. 4 shows the front panel and top chassis
layout. Exact dimensions are not given since they
are not critical and will in any case depend on
the components actually used. If the Eddystone
Full Vision dial is used, there will not be much
room to spare between the edge of the dial on
the outside and the top of the chassis on the
inside. Consequently, the coaxial sockets employed
for Ext. Mod. and A.F. Output -will need to be
accurately positioned, as also will the lamp. The
lamp could, however, be mounted elsewhere where
panel space is less at a premium, should this be
desired. The switches and potentiometers pro-
truding through the panel should be positioned
equidistant from one another and an inch above
the edge of the panel, the latter being secured to the
chassis by the fixing nuts of these components.
Coaxial sockets should be used at the Crystal Output,
R.F. Output, A.F. Output and Ext. Mod. positions,
but a pair of terminals would be more suitable for
the Meter Input.

Construction And Testing

Construction can commence when all the com-
ponents are at hand. The major items such as the
mains transformer should be laid on the chassis
using Fig. 4 as a guide and the position of the fixing
and grommet holes marked out. The valveholders
are mounted with the orientation shown in Fig. 3.
The coils should be fitted as near S; as is practicable,
as, also, should the valveholder for V;. The coil
associated with the highest frequencies should be
nearest the switch with the long wave coil furthest
away. Tinned copper wire of 22 s.w.g., suitably
sleeved, should be used for wiring the coils to the
switch and the switch to the valveholder. Wiring
should be direct and point to point.

The internal dividing screens are only required
during actual operation and can be left out during
initial wiring, though it is advisable to mark the
positions on the chassis so that components can
be arranged to clear them. It is also advisable to
allow sufficient wire to reach from the various
heater pins to the respective feedthrough capacitors.

Wiring, as always, should be a methodical affair

3 If the section of the chassis to which the feedthrough capacitors
are mounted is aluminium, these capacitors will have to be of the
type which is secured by a nut instead of the type which is soldered
in position. Should difficulty be experienced in obtaining suitable
feedthrough capacitors (whose value could, in practice, lie between
1,000 and 2,000pF) it will be almost equally satisfactory in the present
application to use lead-through connectors, with a disc ceramic
capacitor of 1,000 to 2,000pF coupling the spill inside the compart-
ment to chassis via very short leads—Editor.
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with plenty of time for thought and, if necessary,
reconsideration. Valve by valve, stage by stage is
the ideal approach. Care taken during wiring is
very much worthwhile, and can often save many
hours of fault finding afterwards. A test oscillator
is, or should be, a precision piece of equipment and
the standard to which the user has to work. It is
therefore deserving of extra care and attention at
all stages of construction and of the best compo-
nents that can be afforded.

When wiring is completed it should be checked
not only for incorrect connections or components
but for the tiny bits of wire and solder that can be
relied upon to provide a pyrotechnical display
when the mains supply is plugged in! A number of
preliminary tests can be carried out after the mains
has been applied for several minutes. The h.t.
voltage should be in the region of 250V. A pair of
phones connected to the A.F. Output socket will
prove the presence or lack of audio oscillations,
the amplitude of which should vary as VR; is
rotated. S, should, of course, be open for this test,
i.e. at the Int. Mod. position. With Sz closed, in
the Ext. Mod. position, the note should cease since
V2 can no longer oscillate. With S, at Ext. Mod.
a signal may be fed into the Ext. Mod. socket, and
this should be heard in the phones. Care should be
taken not to overload the V;, stage with a strong
signal.

To check the r.f. oscillator a receiver is necessary.
Connect the lead from the R.F. Output socket to
the aerial socket of the receiver and, with S, set to
Int. Mod., check that the oscillator is working by
tuning in the signal on the receiver. The various
ranges should be swept, keeping the oscillator
and receiver in tune. Squegging or lack of oscil-
lations can be cured by appropriate alterations to
C; and R4 as previously described.

The crystal calibrator can be checked by connect-
ing its output socket to the receiver and tuning in
the Light Programme on 200 kc/s (1,500 metres),
whereupon a beat should be observed, this being .
tuned to zero by means of TC,.

The power output meter does not really require
checking at this stage an can be left till final calibra-
tion.

Calibration

Test oscillators seem to have acquired a reputation,
not really deserved, of being difficult to calibrate.
A careless approach can certainly lead to chaos
and confusion but, in the author’s opinion, a
thorough understanding of the principles involved
together with a careful and methodical approach
should make calibration both easy and straight-
forward. It is well worthwhile going to a good deal
of trouble to get the initial calibration really accurate,
since it will affect the ultimate usefulness of the
instrument.

There are several ways of calibrating the oscil-
lator. The calibration can be carried out against
a standard signal generator or against broadcast
signals of known frequency using, in both cases,
a wide range receiver as an indicator. For final
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calibration the oscillator should be fitted into its
case and, together with the standard signal generator
and receiver, allowed at least half an hour for
warming up. The spacing of the calibration fre-
quencies is a matter for personal preference, though
it is suggested that 10 ke/s, 25 kc/s and 50 or 100 ke/s
for the long, medium and short wave bands re-
spectively be used. The section of the PHF7 band
covering the intermediate frequencies could, how-
ever, be calibrated more closely if the standard
signal generator will allow it. Points could thus
be plotted at 450, 455, 460, 465, 470 and 475 kc/s,
these catering for the most commonly used inter-
mediate frequencies. 315 kc/s (equals 952 metres
on the PHFI1 range) could also be plotted as an
if. since some of the older transistor radios used
this frequency.

If the signal generator to be used as the standard
is a borrowed one or one the constructor is not
familiar with, it is well worth checking the accuracy
of its calibration either against the crystal calibrator
or against broadcast stations. All but the very
best oscillators drift to some extent, hence the
inclusion of TC; in the present design. This control
should be set to its mid-point during calibration
and not touched again until, at some later date,
it is perhaps found necessary to correct for oscil-
lator drift.

For calibration the outputs of the standard
signal generator and the test oscillator should be
very loosely coupled to the receiver being used for
calibration. Tight coupling must be avoided for
it may result in irequency pulling and the genera-
tion of spurious and misleading harmonics. A
few feet of wire from the two outputs laid near
to each other and near the receiver’s aerial terminal
should prove satisfactory in most cases. The
long waveband (PHF1 coil) should be calibrated
first since it is probably the easiest, and the practice
gained will prove invaluable when the higher
frequencies are attempted. The standard signal
generator is adjusted to 150 kc/s with the modula-
tion off, and its signal is tuned in on the receiver.
(If any difficulty is experienced in tuning in this
signal on the receiver it may prove useful to switch
on the modulation, switching it off again when
the receiver is accurately tuned). The test oscil-
lator frequency is then adjusted, again with modula-
tion switched off, until its r.f. output signal is
heard to beat against that of the standard. The
test oscillator is adjusted to bring the beat note
to zero, and the setting of VC, noted as the 150 kc/s
point. The standard is then tuned to the next
chosen frequency, which can be 160 kc/s or what-
ever frequency the constructor fancies or the
standard permits, and the receiver again accurately
tuned in. The test oscillator is then tuned as before
and the new dial setting noted as 160 kc/s. The
remainder of the long waveband can be calibrated
in this fashion, the crystal being used to check
the 200 kc/s point.

The medium waveband, as offered by the PHF7
coil, comes next. This requires rather more care
and a somewhat different approach, because part
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of the band covers the i.f. range and the receiver
will not tune directly over the intermediate fre-
quencies. Harmonics will therefore have to be
used, requiring greater care if mistakes are to be
avoided. An example may make explanations
easier and clearer. Assume that the 465 kcfs
point has to be calibrated and the standard is
already tuned to this frequency. The receiver will
not tune to 465 kc/s so the second harmonic will
have to be used, this being 2x465=930 kcfs.
If the receiver is now tuned to 930 kc/s the signal
generator harmonic should be heard. If the standard
signal generator and test oscillator are kept care-
fully in step up to the frequency at which the
change over to working on the harmonic occurs,
there can be no chance of tuning to an incorrect
harmonic.

The medium waveband can, in consequence, be
calibrated as follows. The standard signal generator
is tuned to 1,200 kc/s, again without modulation,
and this signal tuned in on the receiver. The test
oscillator is carefully tuned until the two frequencies
are identical, and give zero beat, whereupon the
VC, dial setting is noted as the 1,200 kc/s point.
The next chosen frequency is then tuned on the
standard signal generator, this could well be 1,225
ke/s, and the receiver tuned in and then the test
oscillator tuned for zero beat again. The medium
waveband should be calibrated at intervals of
25 kc/s in this manner until the low frequency
limit of the receiver tuning range is reached, this
being in the region of, say, 545 kc/s or 550 metres.
It is at the limit of receiver tuning range that the
change over to the second harmonic is made.
If the two oscillators have been kept in step all
the way, the chances of making mistakes at this
point will be negligible. Assuming that 545 kc/s
has been successfully calibrated, leave the test
oscillator and standard signal generator alone,
and retune to the second harmonic of their signals
on the receiver at 2x545=1,090 kcfs, or 275
metres. Calibration then continues as before,
taking care to keep the signal generator and test
oscillator in step all the time. At frequencies
between 450 and 475 kcfs, it will be desirable to
use S kc/s separation between calibration points.
Summarised, the process consists of calibrating
on medium waves in the same way as on long
waves until the low frequency end of the receiver’s
tuning range is reached. Then change to the second
harmonic on the receiver only, calibrating on the
fundamental frequency of the standard signal
generator. Every 100 kcfs, or, at worst, every
200 kc/s, the crystal calibrator should be used to
check the accuracy of calibration.

If a receiver with the requisite coverage is avail-
able, the short wave ranges do not require the
use of harmonics, and calibration is therefore
fairly straightforward. On the 90-260 metre band,
a separation frequency of 50 kc/s will prove suitable
but 100 kc/s will be easier over the 16-47 metre
and 34-100 metre bands. The procedure is exactly
the same as for the high frequency end of the
medium wave range, each range being calibrated

145

wwWwW americanradiohistorvy com



TABLE 1
Output Meter Calibration
15Q 3Q
5w 8.67V ! 5W 3.87V
4.5 8.20 4.5 3.67
4 7.75 4 3.46
3.5 7.25 3.5 3.24
3 6.70 3 3.00
2.5 6.10 2.5 2.74
2 5.47 2 245
1.5 474 1.5 2.12
1 3.87 1 1.74
500mW  2.74 500mW  1.23

from the high frequency end to the low frequency
end. Extensive use should be made of the crystal
calibrator to ensure good accuracy.

The power output meter should next be checked
and, if possible, calibrated against Table 1. The
figures in this Table are to two places of decimals,

to provide very useful comparative output level
readings. VRj; is then adjusted to give full-scale
deflection for the greatest output anticipated from
receivers with which the test oscillator is to be used.

Artificial Aerial

If the best possible use is to be made of the test
oscillator an artificial aerial is a very desirable
accessory. From the inset in Fig. 1 it will be seen
that the artificial aerial consists of two capacitors,
Cz4 and Cys, one resistor, Ry, and a coil, L.
The coil consists of 60 turns of 28 s.w.g. enamelled
wire wound on a former of in diameter. All
the components can be mounted in a small tin,
which serves to protect and screen them. Con-
structional notes are not given since almost any
tin at hand can be pressed into service. Although
he has not himself tried the idea, the author feels
that greater operational convenience would result
if the artificial aerial were built into the oscillator
cabinet itself. Space could readily be made avail-
able for it by a slight rearrangement of components
in the V3 compartment.

but little accuracy will be lost in practice if calibra-
tion is made to the first decimal place only. The
calibration should be carried out with a sine wave
signal monitored by an a.c. VOI‘tmeter- If the from Home Radio Ltd., 187 London Road, Mitcham,
constructor does not have the equipment to carry Surrey—see page 32 of their latest catalogue (Reprint No.
out this calibration it is still possible for the meter 12).

Editor’s Note
Wearite coils, as used in this design, may be obtained
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TRANSISTORS FOR TECHNICAL COLLEGES. By L. Barnes, M.Sc.Tech., A.M.LE.E. 194 pages, 5§ x 83in.
Published by lliffe Books Ltd. Price: 42s. casebound (by post, 43s.) or 24s. limp covers (by post, 25s. 10d.).

Transistors For Technical Colleges is aimed at the student of electronic engineering at Technical College, but it should
also provide a very useful textbook for the design engineer. The intention of the book is to introduce the student to
practical transistor circuit design, and the seven chapter headings give a good idea of the manner in which this is done.
These headings are: Fundamentals of Crystal Diode and Transistor Action; The Transistor in Practice; Approximate
Design of Linear Circuits; Parameters and Equivalent Circuits for Low Frequencies; Frequency Effects; Switching Circuits;
Experiments.

Approximately the last third of the book is taken up with nine appendices, these covering essential points which,
if introduced into the earlier text, would impede the flow of explanation. Also dealt with are zener diodes and thyristors.

This book is an attractive proposition for the student, and the availability of a low cost edition will be particularly
welcomed by those with shallower pockets.

TRANSISTORS IN LOGICAL CIRCUITS. By J. Ph. Korthals Altes. 125 pages, 5} x 8jin. Philips Paperback
published by lliffe Books Ltd. Price 16s.

After a short introductory chapter explaining the development from relay switching to semiconductor switching,
this book proceeds straight into Boolean algebra as exemplified by switch and lamp circuits. The binary system is next
briefly dealt with, whilst the following chapter discusses the transistor as a switch element, particular attention being
paid to the component values involved. The next chapter covers diode circuits, after which AND-, OR- and NOR-gates
are introduced. Subjects subsequently dealt with include bistables, muitivibrators, simple counting circuits and
arithmetical operations. The book concludes with some typical applications for transistor logic circuits, together with a
chapter giving hints on using digital circuits in practice.

The approach is down-to-earth, and many of the circuits given in the book could well be assembled by the home-
constructor. The translation from the Dutch has been carried out most ably, and the book offers an int