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TELEVISION SETS, RECEIVERS AND TRANSMITTERS

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 he held responsible should injury
be caused by a fault in the Set, or injury or damage by your Aerial coilapsing.

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

(@) Loss or damage to installation (including in the case of Television Sets the Cathode Ray Tube) by
Fire, Explosion, Lightning, Theft or Accidental External Means at any private dwelling-house.
(5) (i) Legal Liability for bodily injury to Third Parties or damage to their property arising out of the
breakage or collapse of the Aerial Fittings or Mast, or through any defect in the Set. Indemnity
£10,000 any one accident.
(i) Damage to your property or that of your landlord arising out of the breakage or collapse of the
Aerial Fittings or Mast, bul not exceeding £500.

The cost of Cover (@) is 5/— a year for Sets worth £50 or less, and for Sets valued at more than £50 the
cost is in proportion. Cover () and (i) costs only 2/6 a year if taken with Cover (@) or 5/- if taken alone.
3 Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE VERY LOW
COST INVOLVED. If you will complete and return this form to the Corporation’s Office at the above
address, a proposal will be submitted for completion.
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SETS AVAILABLE

RECEIVERS AND AMPLIFIERS. Five sheets
1 containing one large tuning scale, twelve control
panels and white wording and symbols.

3s, 6d. postage 3d.

2 TEST EQUIPMENT. Five sheets containing two
Medium scales, twelve control panels and white
wording. 3s. 6d. postage 3d.

WORDING—WHITE., Wording for Receivers,

3 Amplifiers, Transmitters, Test Equipment and
other Radic Apparatus, and Station Names.
Five sheets, over 750 words and symbols.

3s. 6d. postage 3d.

4 WORDING—BLACK. Wording for Receivers,

Amplifiers, Transmitters, Test Equipment and
other Radio Apparatus, and Station Names.
Five sheets, over 750 words and symbols.

3s. 6d. postage 3d.
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SUPERB
COMMUNICATION
RECEIVERS

AMERICAN ARS8D RE-
CEIVERS. Fresh release of these
renowned sets. 14 valves, 6 wave-
bands, covering 500 kc/s~32 Mc/s.
Incorporate every possible refine-
ment and have internal A.C. mains
pack for nominal 115/230V. Tho-
roughly reconditioned, immaculate
in appearance, and in perfect work-
ing order. ONLY £35 (add carriage
30/- and 50/- deposit on returnable
transit case). S.AE. brings itlus-
trated leaflet.

MARCONI CR. 100/8 COM-
MUNICATIONS RECEIVER.
Covers 60 kec/s to 30 Mcfs. Com-
plete with all valves, maker's
instruction manual, and internal
A.C. power unit for 200/250 volts.
BRAND NEW (N ORIGINAL
TRANSIT CASES. Aerial tested

TEST METERS FOR EVERY PURPOSE & POCKET

2,000 O.P.V. MODEL TP-10.
Reads A.C. and DIC. volts up to
1.000; D.C. Current to 500mA;
resistance to 1 Meg; Capacitance to
1uF; Decibels from —20 to +36;
Qutput jack for Audio Measure-
ments. Size 3{" x 57 x 14"
£3.19.6

20,000 O.P.V. MODEL TP-5S.
Reads Voltage up to 1,000; D.C. at
20,000 ohms per volt and A.C. at
10,000 o.p.v.; D.C. Current to
500mA: Resistance to 10 Meg.;
Capacitance to 0.1 uF; Decibels from
—20 co +36. Size 34" x 54" 1}".
£5.19.6

)
3
30,000 ©O.P.V. MODEL 500.
Volts to 1,000: D.C. at 30,000
o.p.v.. A.C. at 20.000; 12 Amps
D.C. Current;: 60 Meg. Resistance;
—~20 to 456 Decibels; Internal
buzzer short du;ih warning.
Size 35" x 64" x 23”.
E‘l.".‘

before despatch. ONLY £35 (carr.

atc., 40/-). S.AE. for full derails.

All new stock, with leads, prods & internal batteries. & mths, guar. backed by full service facilities. Details S.AE.

AMPLIFIER TYPE A1413. Ex-R.AF. For normal A.C. mains use. 524
rectification with 6V6 output. Input and output jack sockets, gain control,
{fully fused. 600 ohms output transformer, easily changed for 3 ohms type.
Standard rack mounting size 197 x 77 x 6”. Used, good condition. ONLY
59/6 (carriage, erc., 10/6).

AMERICAN HALLICRAFTERS ¢ VOLT VIBRATOR PACK. Output
300 volts D.C. at 170mA, Designed to run Communications Receivers from
6 volt car h% Size 63" x 64" x 74”. Complete with 2 valves 6X5 and

INSTructions; - ker's cartons. BRAND NEW AND UNUSED. ONLY
29/6 {carr., etc..’3/6).

12 YOLT AMERICAN DYNAMOTORS. Deliver 220 volts at 100mA.
Size 547 x 34" diameter. Ideal for running Eleccric Shaver, etc., from car
baccery. ONLY 32/6 (post 2/6).

B.C. 221 FREQUENCY METERS. The famous American crystal con-
trolled, portable frequency measuring standard. Coverage 125 kc¢/s-20 Mc/s.

With original calibration book. Perfect order. lllustrated details on request.
ONLY £16.

PCR COMMUNICATION RECEIVERS
Manufactured by Pye and Philips. One of the Army’s most versatile
and sensitive sets. RF stage and 2 of IF, using 6 British [,O. type vaives.
Large 180 degrees iliuminated and Calibrated Dial. Flywheel tuning with
locking device. Aerial trimmer. Tone and volume controls. Band switch
from panel jacks for speaker or phones. In black metai case, size 177 L
x 8" H x 10" D. Model PCR covers 6-18 Mc/s, 200-550 metres and 850-
2,000 metres and has internal 5” speaker. REME reconditioned as new.
£6.19.6. Model PCR2 has similar L & M waveband coverage. Shorc wave
622 Mc/s, but no speaker. Used but excellent condition, £5.19.6. Every
receiver aerial tested before despatch. Add 10/6 carr. all models. Designed
to operate from bulky EXTERNAL power supply, but any set can be fitted
with BRAND NEW COMPONENTS INTERNAL PACK for 200/250V a.c.
at extra cosc of £2.

S.A.E. FOR H{LLUSTRATED LEAFLET

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the <technical staff of
Practical Wireless: easy to build, using
printed circuit and 1st grade Matched
Transistors and Diocde. Full Medium
and Long Wave coverage to internal
speakers. All parts sold separately
{new comp: ts only) bling
to buy as required, and full deta
price list will be sent on request.
Constructional details 1/6. MNewly
designed OSMOR Cabinet and reduced
price. TOTAL COST INCLUDING

you
iled

THE “GOOD COMPANION” Rk 1

THE FINEST COMBINED PORTABLE and CAR RADIO
YET DESIGNED FOR THE HOME CONSTRUCTOR
* 750mwW
qutput.
% 6 transis-
torsand 2
diodes.
. Full
Medium and
Long Wave
coverage.
W Qualicy

speaker.
t Pre-aligned
1.F.T.s.

% Brilliancly
styled 2-tone
cabinet, size
117 x 87 x 3",
% Very fine
tuning with
calibrated dial.
Y Latest printed circuit. g Incernal high gain aerial with car aerial
sockee. Easy to follow construction data (available separately 3/6).

All parts sold separately 1 9 6
Toral Cost £9l [ ]

and full lustrated details
will be sent on request.

OR the Mk. 1 version, using the latest manufacturing technique—
TRANSFILTERS-—saving alignment time. Same price,

With alternative luxury cabinet using 77 x 4” speaker, £10.19.6.
Either type, plus 5/~ post and ins. (Battery 3/6 extra.)

“POCKET 4"
TRANSISTOR RECEIVER

iUses miniature speaker, proper
tuning condenser, and volume con-
trol.  Buile-in aerial makes unit
efficient and portable. |deal for the
beginner, Full medium wave
coverage. All components and
case for only 42/6 (p. & p. 2/6).
Ten-page constructional book free
with parts or separately 1/6. 5.AE.

BATTERY AND CABINET NOW £8.10.0. S.A.E. for 7 transistor version.

for pares price list,

(Open until 1 p.m. Saturdays.) We are 2 mins. from High Holborn

HARRIS ELECTRONICS (LONDON) LTD

(DEPT. M)
138 GRAY'S INN ROAD LONDON WCt1

Please include carriage costs an ALL items.

Telephone TERminus 7937

{Chancery Lane Station) and 5 mins. by bus from King's Cross.
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MINISETS LTD Hatherley Mews London EI7

6-Stage Portable Transistor Radio

% All parts including transistors direct from manufacturers

% Pre-assembled circuit board ensuring ease of construction

% Full medium-wave coverage

% After-sales service

% Attracgive two-tone
case 9% x 6” x 47

% Push-pull output,
milliwatts

% 57 high flux speaker

% Built-in Ferrite Rod
aerial. No external
aerial or earth required

% High performance,
many stations received

c on test

an be P.P.

built for £5'4'o 3/-

Or with long-wave 8/—

Fulle,:':r?tructions 1/6 (Free with order)
6-Stage Transistor
Pocket Portable
Can b P.P.

nte £4.19.6 IF

built for

% Completely self contained, no
aerial or earth required.

Y Push-pull outputr, 250 milli
watts.

% 3” high flux speaker

¥ Pre-assembled circuit
board with simple in-
structions ensuring
easy construction

% High Q Férrite Rod Aerial

% After-sales service
Can be supplied with
fong-wave 6/- extra

Full instructions, price list 1/6 (Free with order)

| Y Ferrite Rod aerial coil, no

3-Transistor Radio (plus 2 diodes)

Total building 70/= p.p. 26
% Pre-assemvbled circuit board, ensuring easy construction
« Full medium-wave coverage
Y Attractive case 5}” x 3" x 1}”
Y All  components including
transistors are brand new and
direct from manufacturers
aerial earth

external or

required

Y 23" high flux speaker direct
from manufacturer

“% After-sales service

Send 1/6 for instructions, circuit and price list

2-Transistor Radio (plus 2 diodes)

Ideal for personal listening

% Built-in Ferrite aerial

Y Sensitive earpiece

Y Alt parts including transistors
direct from manufacturers

v% Pre-assembled circuit board
and easy-to-follow instruc-
tions

1

Y After-sales tervicé
* 50/~ 5P

Full instructions, etc., 1/6 (Free
with order)

Can be
built for

FOR
ONLY

Brand new and guaranteed.

NEW!! Transistorised Tape Recorder
£6.19.6 r.r.-

Consists of three transistor amplifier, recordplay,
volume control,
rewind-switch, reel of tape and spare reel, motor,
atcractive coloured case,
sockets, pick-up coil, mike, earphone and carrying
handle supplied.

IN ECONOMICAL
SEMI-ASSEMBLED
KIT FORM

Save. at least £4!

miniature speaker, forward-stop-

Mic. and earphone

Standard battery operated. Results comparable with
Simple to put together in less than one hour. similar built up recorders
selling at around 12 gns.

Order early—delivery in strict rotation! S.A.E. for
more details

RELDA METER SENSATION!!

10,000 o.p.v. MULTI-TESTER
IN SEMI-ASSEMBLED KIT FORM

Ranges: D.C. voltage: 0-6-30-120-600-1,200V (10,000
o.p.v.). A.C. voltage: 0-6-30-120-600-1,200V (10,000
o.p.v.). D.C. current: 0-120uA, 0-12-300mA. Resis~
tance: 020k, 0-2 Meg. (150 ohm, 15k at centre scale.)
Capacitance: 0.005 to 15uF (at a.c. 6V). Decibels; 20
to +63Db {600 ohms 1mW, odbm—0.774V). Accuracy:
D.C. voltage and current +2%, f.s. A.C. voltage +4%,
f.s. Resistance --3% of total scale length, Size: 4{”
x 34" x 17, Complete with test leads, battery and
instructions.

ONLY 69,6

Few only available—
rush your order now
whiist stocks Jast !

LONDON, wW.C.1

elda ao’l'%d

Mail Orders to: DEPT. “‘R"
322 COPTIC STREET

Our goods must be seen to be appreciated
—a visit to our showrooms at 87 Totten-
ham Court Road, London, WA, will be
most rewarding!

MUS 9606
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This Month’s Snips!

1. TO OPERATE YOUR RAZOR
FROM CAR BATTERY or suit-
able for many other uses, we offer
Motor Generator 12v. input, 200v.
output, which must have cost at
teast £10 to make, for.only 17:6 plus
4/6 post and insurance.
“SUPER 3” as described in Aprit
issue—we can offer all components
separately or complete set, but jn
our attractive case, 426 plus 26
post and Insurance.
DON'T MiISS THIS VERY
SPECIAL BARGAIN. 6 tran-
sistor superhet—everything ex-
cept speaker and cabinet—
proved circuit complete with fufl
instructions and matched set of
transistors, B85/— plus 2/6 post
and ins.

4. CABINET AND PICK-UP.
Cabinet for battery record
player. Size approx.9” x 11”7 x 57

allows

for 77

x 4

speaker

and
ampli-
fier.

»

w

MOST POPULAR PORTABLES
or CAR RADIOS
*““Works better than my 25 gn. ¢

We hear this remark so many times and feel this is why our
Companion portables are growing more and more popular,

The “Good Companion” .+~ ‘\
Mk. Il
USING TRANSFILTERS

In the ““de-luxe’ cabinet
as illustrated it costs
£€10,19.6 to build—but
what a set!

Scan these pages: you
will find nothing to com-
pare with its specifica-
tion. It uses trans-filters
instead of LF. trans-
formers, has variable
feedback as well as all
the usual features, A.V.C., Push-pull output, Ferrite Aerial.
Slow Motion Tuning, etc., etc., and is a very powerful
Medium & Long Wave set, conservatively rated at 750mw.
Every component used is by a famous maker, such as
American Philco MADT R.F. transistors—Mullard A.F.
transistors—Jackson Brothers’ tuning_ condensers—Rola-
Celestion loudspeaker — Dubitier — T.C.C. — Morganite
resistors and controts. Also full after sales service available

You will definitely be doing the right thing if you buy a
Good Companion.

Nicely covered two tone.
make. New and perfect. Offered whilst stocks last 27/6 plus
4/6 post and ins.
cartridge and headrest. Ready, new and perfect. Suitable for 45
or 33 records. 12/6 plus 2/6 post and ins. EXTRA SPECIAL
OFFER. Both items if ordered together will be supplied for

Must have cost at least £2 to

COSMOCORD PICK-UP as iflus. with

37/6 plus 4/6 post and ins.

The “Tremendo Companion”

#f you don't mind the battery consumption being a little
higher and you want really big output then order The
“Tremendo”. This has an undistorted output of almost
1} watts and is probably the most powerful home con-
structor set available today, Complete building cost of
this is £11.5.0 which includes the transfilter (Mk.11 circuit)
batteries, cost 3/6 (two required).

The “Pocket Companion”

This is without doubt the
most modern and  best i
pocket set available. it uses
the. very latest L.F. trans- B
filters, Philco R.F. transis-
tors, airspaced tuning con-
denser in Superhet circuit
covering M.W. and LW, i -
Complete building cost

£6.15.0, Battery 2/-. Post & Ins. 2/6. Data free with parts
or separately 2/6.

T.R.F. POCKET PORTABLES

Still available as previously advertised, all ore complete
with cabinet similar to "‘Pocket Companion.

THE “PIMPERNEL"

Five transistors, 3in. Moving Coil Speaker. 79/$ pilus 2/6
postage and insurance.

THE POCKET *'4"

Undoubtedly the easiest to build set available, three
transistors and one diode. 42/6 plus 2/6 postage and
insurance.

. THE SOLDERLESS 3"

Tweo -transistors, miniature earphone. Assembled like a
Meccano set, ideal for juveniles and beginners. 37/6 plus

2'6 postage and insurance.

ELECTRONIC PRECISION EQUIPMENT LTD

Y¢ Orders received by post are despatched from our warehouse, Dept. 34, 66 Grove Road, Eastbourne, and to save time, please
post your order to this address. Please include enough for postage. Callers, however, should use one of the following addresses:

29 Stroud Green Road
Finsbury Park, N.4

520 High Street North
Manor Park, E.12

42-46 Windmill Hill
Ruislip, Mddx.

266 London Road
Croydon

Jobn Bull

246 High Street
Harlesden, N.W.10

23 Tottenham Court Road London W1 Telephone MUSeum 3451/2

and 309 Edgware

Road Lond W2 Teleph PADdington 6963

6-TRANSISTOR POCKET
SUPERHET

MAY BE BUILT FOR

£1.19.6

plus 3/6 P. & P.
PP4 Battery 1/6 extra
Star Features: x 6 first
grade transistors and
one diode, % Simple to follow printed circuit.
* internal Ferrite rod aerial. % Provision for car
radio aerial. % Full medium & long waveband cov-
erage. * Attractive rexine covered cabinet size 77
x 43" x 24". % Simple point to point instr.supplied.

WE HAVE BEEN APPOINTED
STOCKISTS FOR FULL RANGE OF
STERN’S RADIO {Fleet Street)

Famous Mullard Designs such as

Type ‘C’ Tape Pre-amplifier and Erase
Unit, including separate Power Supply.
Complete Kit of Parts ...£14. 0.0
or Completely assembled

.. .E17.0.0
Also available Less Power S at £11.15.0

and £14.10.0 respectively.

Stern Model HF/TR3 Mk.2. Tape
Amplifier

Complete Kit of Parts ......co.vnueneen £13.14. 0

or Completely assembled and tested
............ £17.0. 0

Complete Mullard 5-10 Amplifier with
Pre-amplifier on same Chassis
Complete Kit with Parmeko O/P and

Mains Transformers ...........c.ooeen £15.10. 0
Completely assembled and tested £13.10. 0
Compl Mullard 3—3 A fi

The “Petite” PORTABLE

MAY BE plus 5/—
BUILT FOR £7°°°° P.&P.
Batteries extra

HT 10/~ (Type B126) or equiv.
LT 1/6 (Type AD35) or equiv.

% Size only 8" x 8% x 44"
% Instruction book 1/6

£7.10. 0

L ... £B.19. &
P.&P.6/6
Mullard 10—10 Sterec Power Amplifier
based on the famous Mullard 5—10
Complete Kit of Parts ..........oaennens £18.10. 0
Completely assembled and tested

(Controt Unit on Main Chassis)
Also available with separate dual-
channel Pre-amp.
Complete Kit for Power Amp. & Pre-amp
£26. 0. 0

Complete assembled and tested

Battery Eli A
available in component
form price 37/é plus 2/~
P. & P.

All components used in these
the high ibl dard and strictly
to circuit specifications.

Full descriptive literature available on these
products and Circuit Diagrams may be pur-

chased sebvmeel{.

TRANSISTOR SUPERHET RADIO

May be built
for

£8.10.6

Plus 2/6 P. & P.

PP3 Battery
extra at 2/é

Using 6 Transistors and one Diode and mtern_al
Ferrite Rod Aerial, with provision for Car Radio
Aerial. Full medium and long waveband coverage
and 6 x 4 High Flux Speaker. When constructed
the Receiver is housed in an attractive two tone
case, size 104" x 73" x 3}".

““MID-FI*
A NEW DESIGN
44w AMPLIFIER KIT
MAY BE 95 plus 3/
suiT For 95/~ p.ap.
A new circuit for the home
constructor requiring a goqd

’ quality med. powered ampli-
fier for reproduction of records or f.m. broadcasts.
Technical spec.: sep. bass and treble controls.
Valves: EF86, EL84, EZ80. Voltage adjustment for
a.c. mains from V, 3.or 150) imp. Neg.
feedlnck‘;dSixe 77 x : x 27, overall ht. 57. Silver
h fnichad <
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DAYSTROM:

RSW-1

GL-58

TA-1M

4-WAVEBAND TRANSISTORISED PORT-
ABLE RECEIVER, Model RSW-1. This model
possesses Medium, Trawler and two Short-wave
bands and is mid-way between the domestic
broadcasting and profi | general co ica-
tions receiver. Ideal and inexpensive for those
who wish to listen to world broadcasts, shipping
and aviation communications. It is not the set
to buy if you wish only to enjoy domestic broad-
casting. In a handsome leather case, it has retract-
able whip aerial and socket for car radio usc.

£21.6.0

TRANSCRIPTION RECORD PLAYER
(STEREO). Manufactured by Goldring-Lenco.
This 4-speed unit is fitted with a G60 pick-up arm.
Infinitely variable speed adjustment from 33} to
80 r.p.m. Fixed speed of 16 r.p.m. Its balanced
turntabie (32 Ib) reduces rumble, wow and flutter
to very low level. The unique lowering device
fitted provides absolutely safe means of placing
pick-up on record ¢ £19.12.6

57 OSCILLOSCOPE. Model O-12U. Has
wide-band amplifiers, essential for TV servicing,
FM alignment, etc. Vertical frequency response
3 ¢/s to over 5 Mc/s, without extra switching
T/B covers 10 ¢/s to 500 kc/s in 5 ranges.
36.10.0
DECADE CAPACITOR Model DC-1. Capacity
values 1000, F to 0.111.F in 100 F steps. £6.5.6
AUDIO SIGNAL GENERATOR. Model
AG-9U. 10 ¢/s to 100 kc/s, switch selected.
Distortion less than 0.19%, 10V sine wave output
metered in volts and dB’s. £19.19.6
HI-FI SINGLE CHANNEL AMPLIFIER
Model MA-12. 12W output, wide freq. range,
low distartion. £40.19.6
RESISTANCE CAPACITANCE BRiDGE
Model €-3U. Measures capacity 10pF to 1,000:F,
resistance 1000 to SM(2 and power factor. 5-450V
test voltages. With safety switch. £8.6.6
BALUN COIL UNIT. Model B-1U.
Will match unbaianced co-axial lines to balanced
lines of either 75 or 300(2 impedance. £4.9.6
AUDIO WATTMETER. Model AW-1U. Up
to 25V continuous, SOW intermittent. £14.14.0

AUDIO SINE-SQUARE WAVE GENERA.
TOR. Model AO-1U. Covers 20 ¢/s to 150 kc/s
and square waves to 50 kc/s in four ranges. Maxi-

THE FINEST ELECTRONIC KITS

IN THE WORLD

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. Carefut design has achieved the
stability and high performance for which the
DX-100U is noted and no less than 35 disc
ceramic capacitors reduce TVl fo a minimum.
£71.10.0
HI-FI AM/FM TUNER, Model AFM-1.
Available in two units which, for your convenience,
are sold separately: Tuning heart (AFM-T1—
£5.5.6 incl. P.T.) and LF. amplifier (AFM-A1—
£19.8.0). Printed circuit board. 8 valves. Built-in
power supply. Total £24,13.6
HI-FI FM TUNER, Model FM-4U. Also
available in two units as above: R.F. tuning unit
(£3.2.0 incl. P.T.) with LF. output of 10.7Mc/s,
and amplifier unit, with power supply and valves
(£11.11.0) Total £14.13.0
TRUVOX D83 & D84 TAPE DECKS. High
quality mono/stereo tape decks.
D83, 2 track, for highest fidelity. £31.10.0
D84 (identical presentation), 4-track, for most
economical use of tape. £29.8.0

\ THE BEST quALITY

TAPE RECORDING AND REPLAY HI-FI AMPLIFIER

Mono model TA-1M, Stereo model TA-1S. For use with most

tape decks. Thermometer type recording indicators, press-button

speed compensation and input selection, 3-position bias level and printed
circuit contruction

Truvox DGJ

TAAM o . €8 2 6
TA-1M and Collaro “STUDIO™ ... £30 10 ©
TA-1M and TRUYOX D83 ... .. £41 2 6
TA-1M and TRUYOX D84 ... £45 5 0
TAAS o e L £23 6 0
TA-1S and TRUVOX D83 £52 6 0
TA-1S and TRUVOX D84 £50 9 6

HEATHKIT ELECTRONIC WORKSHOP. Model EW-1. This
new educational kit will teach and amuse your children, it can make 21
exciting experiments including transistor radios, burglar alarm, radio or
TV silencer, intercom., etc £7.18.0

mum output 10V, distortion less than 1"/{,1.2 18.6 HI-Fl
-18. EQUIPMENT |
AUDIO YALVE MILLIVOLTMETER. Model !
AV3U. 1mV-300v A.C. 10 c/s to 400 kefs. CABINETS b
£13.18.6 Our four equipment [ ENET—E—_S- "ML
HI-Ft STEREO/MONO PRE-AMPLIFIER.  cabinets meet a wide | RS AR !
Model USP. Sxrerely vl i, CH7  variety of tastes and
20mV. Output 20mV-2V £617.6 requirements : the §
MATCHED HI-FI STEREO KIT C“CHEPSTOW' was
We o:feedr :‘s aF“gnckageEd deal” the following designed for those
matcl i-Fi Stereo Equipment: little fl “ "
4-speed Record Player (RP-1U) L £12. 4.0 ::):ge,l“avt?\el cgnt::\t The (g:'oel:‘c)ester
6W Amplifier 639 .. .. L E12.8.6 porary “MALVERN for the Tape and Gram. enthusiast,
Twin Speaker Systems (s5U-1) .. €21. 8. 0 2. "\h, “GLOUCESTER” Mk. | and Ii for those with
s . _£46. 0. 6 traditional tastes. All parts are pre-cut and drilled for easy
MA.12 ﬁzsz:f..l:;‘ln;.. priceof .. . £44.9.0 assembly, and left “in the white”. Prices from £11.12.6 to
Pedestal Speaker legs £2.2.0 optional ext 1:+ £18,10.0,
arecy ron DAYSTROM Litd
directly from Dept. RC6, Gloucester, England
L ‘ -
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GD-1U

“STUDIO”
Lo o

oo

SINGLE SIDEBAND ADAPTOR. Model
SB-10U. May be used with most A.M. trans-
mitters. Less than 3w R.F. input power required
for 10w output. Operation on 80, 40, 20, 15 and
10m bands on US.B,, L.S.B.or D.5S.B. £37.6.0

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.
Qutput 40W to aerial. Provision for V.F.O.
Filters minimise TV interference. £32.10.0

GRID-DIP METER. Model GD-1U. Functions
as oscillator or absorption wave meter. With
plug-in coifs for continuous frequency coverage
from 1.8 Mc/s to 250 Mc/s. 9.

Three Additional Plug-in Coils Model 34-1U extend
coverage down to 350 k¢js. With dial correlation
curves. . 1§/-
TRANSISTORISED VERSION. Model
XGD-t. Similar to GD-1U. Fully transistorised
with a frequency range of 1.8 to 45 Mcfs. £10.8.6

6-W STEREO AMPLIFIER. Model S-33.
3 watts per channel, 0.3%, distortion at 2.5
w/chnl., 20dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 100mV. 8.

COLLARO “STUDIO” TAPE DECK. The
finest buy in its price range. Operating speeds:
1§, 3% and 74 i.p.s. Two tracks. “Wow™ and
“flutter” not greater than 0.15% at 7§ i.p.s. Long
Term Speed Stability better than 0.5%. £47.10.0

AT LOWEST PRICES |

MONEY-SAVING

“PACKAGED DEALS”

For the benefit of customers wishing to purchase several units
of their Hi-Fi equipment at the same time, useful price reductions
are offered. Such *'Packaged Deals” may include RECORD
- PLAYERS and TAPE DECKS of your preference, not necessarily

featured in our catalogue.

Two money-saving examples are

given below and quotations for your own special requirements
will gladly be sent on request.

GL-58 Transcription Unit

$-33 Stereo Amp.

Twin SSU-1 Speakers

(Bookcase Type)

£19.12.6 TA-IM £18. 2.6

£12. 8.6 Collaro “STUDIO™ £17.10.0

USC-1 £18.18.6

£21. 8.0 MA-12 €10.19.6

£53. 9.0 €65.10.6

Packaged £50.12.0 Packaged £59.10.0
THE “COTSWOLD". This is an

acoustically designed enclosure 26” x 237
x 154" housing a 12” bass speaker with 2"
speech coil, elliptical middle speaker
together with a pressure unit to cover the
full frequency range of 32-20,000 c/s.
Capable of doing justice to the finest
programme source, its polar distribution
makes it ideal for really Hi-Fi Stereo.

over unit, level controf, Tygan grille
cloth, ete. All parts pre-cut and drilled for
ease of assembly and left ““in the white””

THE “COTSWOLD"” for finish to personal taste. "£21.19.0
SEND THIS COUPON NOW
FOR FURTHER INFORMATION
(Please write in BLOCK CAPITALS)
NAME
ADDRESS

JUNE 1962

Delivered complete with speakers, cross-

VARIABLE FREQUENCY OSCILLATOR.
Model VF-1U. Calibrated 160-10 m, Fundamen-
tals on 160 and 40 m. Ideal for our DX-40U and
similar transmitters. £11.2.0

TRANSISTOR PORTABLE RADIO. Model
UXR-1, Pre-aligned 1.F. transformers, printed
circuit and a 77 x 4” high-flux speaker. Real’
hide case. £14.3.0
HI1-Fi STEREO AMPLIFIER. Model $-88. 16W
output, 10mV basic sensitivity. Ganged controls.
Stereo/Monaural gram., radio and tape recorder
inputs. Push-button selection. Two-tone grey
metal cabinet.

HI-FI SPEAKER SYSTEM. Model SSU-1.
Ducted-port bass reflex cabinet ‘‘in the white".
Twin speakers. With legs £11.15.0.  £10.14.0
2%in. SERVICE °'SCOPE. Model OS-1.
Light, compact portable for service engineers,
Dim. 5" x 87 x 145" long. Wt. 104lb.  £19.10.0
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 0.1Q2
to 1,000MQ2 with internal battery. D.C. input
impedance 11m{). dB measurement has centre-
zero scale. Complete with test prods, lead and
standardising battery. 3.0.0

TRANSISTOR INTERCOM. Models XI1-1U
& XIR-fU. The master unit uses a 4-transistor
amplifier, constructed on a printed circuit board,
and an internal 9V battery, Remote stations
use a similar battery for calls only. Up to five
remote units tan be ordered for each master.

XIR-1U (remote) £4,3,0 %I-1U (master) £10.15.6
ELECTRONIC SWITCH. Model S-3U
(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 c/s. Sig. freq. reiponse 0-100 kcfs.
+1dB. Separate gain controls and sync. output.
Sig. input range 0.1-1.8V r.m.s. £10.15.6

CAPACITANCE METER. Model CM-1U.
Direct-reading 4}” scale. Full-scale ranges
0-1002uF, 0-1,000uuF, 0-0.011.F and 0-0.1uF.
£14.15.0
R.F. SIGNAL GENERATOR. Model RF-1U.
Up to 100 Mc/s fundamental and 200 Mc/s on
harmonics and up to 100mV output on all bands.
- £11.18.0
POWER SUPPLY UNIT. Model MGP-1.
Input 100/120V 200/250V, 40-60 c¢/s. Output

_6.3&/. 25A A.C.; 200, 250, 270V, 120mA max.
D.C.

£4.16.6
MULTIMETER. Model MM-1U. Ranges
0-1.5V to 1,500V A.C. and D.C.; 150.A to 15A
D.C.; 0.2Q) to 20M(), 4:” 50uA meter. £11.18.6

THE “MOHICAN” GENERAL
COVERAGE RECEIVER. Model
GC-1U. With 4 piezo-electric trans-
filters, variable tuned B.F.O. and Zener
diode stabiliser, this is an excellent
fully transistorised genera! purpose
receiver for Amateur and Short wave
listeners. Printed circuit boards. tele-
scopic whip antenna, tuning meter and
large slide-rule dial, 10 transistors.

38.15.0

£26.12.6 |

V-7A

GC-1U

Deferred terms available over £10.

All prices include free delivery U.K. %

w*
Without obligation please send me (Tick here)
BRITISH HEATHKIT CATALOGUE ... .
FULL DETAILS OF MODEL(S) ...
DAYSTROM LTD 255, 85s
GLOUCESTER . ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS
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ARMSTRONG AF 208 AM/FM
RADIOGRAM CHASSIS

Full VHF Band (87-108 Mc/s,) and Medium Band,

-570M. % 7 Valves % 5 Watts Output % 15dB
Negative Feedback % Separate wide range Bass and
Treble Controls % 2 Compensated Pick-up Inputs
+% Frequency Response 30-22,000 c.p.s. %2dB % Tape
Ruord and Playback Facilities % Continental Recep-
tion of Good Programme Value % For 3, 7} and IS
ohm speakers. Send S.A.E. for leaflet.

Price m,‘s.o Carr. Free

LATEST “E.M.1.” 4 SPEED SINGLE
RECORD PLAYER

Acos Hi-Fi Pick-up for LP, and/or 78, 7-, 10" and
12” records. Silent motor, heavy turntable, auto stop.

Completely assembled on base plate.
Special offer £6. 5. 0 postiree

SINGLE PLAYER BARGAIN

Ready buile complete with B.S.R. TU9 4-speed
Gram Pick-up unit. Handsome portabie case.
3.watt amplifier with 2 valves and speaker.

Our Price £8. 19. 6.

1LF. TRANSFORMERS 7/6 pair

485 kcis Slug Tumnl Miniaturs Can. {}” x
$° x §*. High Q and good band width.
Data sheet supplied.

New boxed VALVES 90-day Guarantee

RS 7/616K8G 1/6|EZ80 7/6

$5 7/6{6L6G  10/6|EABCO0 8/6]EI148 1/6
T4 6/-{6N7! 6/—|HABCBO 12/6
2X2 3/6/6Q7G 3 8/6/]HVR2A 6/6

S4 7/6|65A7 8/6|MU14 9/~
3v4 T/6]65J7M 10/-1P61 3i6
5U4 Ti8{65N7 9/6/PCC84 9/6
5Y3 1616V6G 9/6|PCF80  9/6
5Z4 /616X 4 10/6{PCL82  11/6
6AM6 /-|6XS 10/6|PEN2S  6/6
688 /-] 12A6 PLBT 12/6
6BE6 16]12ATT 5/6|pLB2 10/6
6BH6 9/6]12AU7 9/6iP Y80 7/6
6BW6  9/6/12AX: 5/6|PY8i 9/6
606 8/—112BES 8/-{PY 7/6
6F6 7/6{12K7 12/6{5 3/6
6H6 /6]12Q7 5/6jUBC41  9/6
615 1613506 5/6{UCH42 9/6
616 16{3524 9/6|UF41 6
6J7G 5/618(C 8/61UL41 9/6
6K6GT 6/6{807 9/61UY 4 8/~

K7G  5/-]|954 7/6]U22 8/-

SETS OF VALVES
DK96, DF96, DAF96, DL96 8/6 each or 27/6 set‘

COMPLETE RADIO CHASSIS
£4.19.6 post free

4 Mullard vaives, 57 speaker, frame aerial.

4 pre-set stations, 1 long, 3 med. wave.
Superhet Circuit.

Size 97 x 6” x 54" high. Tested ready for use.

200/250V A.C.-D.C. Mains. Brand New

DE LUXE MODEL

As above but with illuminated dial. Fully
tunable over medium wave 200-550 M and
long wave 1,000-2,000 M.

Bargain Price £5.19.6
MAINS TRANSFORMERS

200/250 AC Post 2/- each
STANDARD 250-0-250, 80 mA., 63 v.
tapped 4 v. 4 a, Rectifier 63 v, | a. upped
Sv. 2: and 4v.2a. 22/6
Ditto 350-0-350 29/6
MlNIATUIE 200 v. 20 mAL 63 v. 12 10/6
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 15/6
SMALL, 220-0-220 v, 50 mA., 63v.2a 176
STANDAID 250-0-250 65 mA..

6.3v.35a = . 17/6
HEATER THANS 6. 3 V. 7/6
Ditto 6.3 v. aA 000 L8 10/6
Ditto 1.4, 2,3 8/6
MULLARD
300-0-300, 120
2a tapped Sv. ... ... 38/6
GENERAL PURPOSE LOW VOLT-
AGE. Outputs 3, 4, 5 6 8, 9, 10, 12,

IS, 18, 24 and 30v..at2 g ... 22/6
AUTO. TRANS. |§0 w o, IO, 120,
200. 230,250 v . .. 22/6
AUTO. TMNS. 500 w., 0, ils, 200,
230,250 v. ... 82/6

BAKER SELHURST
LOUDSPEAKERS
12” Baker 15W Stalwart 3 or
1502, 45-13.000 c.p.s.
127 Stereo 12W, 35-16,000
c.p.s. Foam suspension £6.17.6
127 Baker Ultra Twelve, 20
c.p.s. to 25 ke/s £17.10.0

15 Auditorium, Bass Mkl
35W 20c.p.s. to 12 ke/s. £18

LOUDSPEAKERS P.M.3 OHM. 2}in. Jin.4in.-19/6;
Rola, 17/6; 7in. x 4in., 18/6; 4in. Hi-Fi Tweeter,
in P|essey, 19/6; &fin. Goodmans |O/ in,
30 |2m Plessey, 30/~ 10in, x 6in. E.M.L. 27/6
E.M.I. 134" x 8 4§/=; Stentocian HF1012 10in., 95/
HF|0|6 £8. . 150045 -,

|2|n
CRYSTAL DIODES. G. .C.. 2/-;
OABI, OAT0, 3/—. Crystal CoilsH X, 3/
CRYSTAL SET BOOKL /-
H.R. HEADPHONES, 4000 ohms, brand new,
I$/— pair. Low resistance phones, BA5, 7/6 pair,
f?l:"CH CLEANER FLUID, squirt spout,
/6 tin,

C.R.T. BOOSTER TRANSFORMERS

For Cathode Ray Tubes having heater cathode
short_circuit and for C.R, Tubes with falling

ull instr

LOwW LEAKAGE WINDINGS.
OOST ON

GEX34, 4/-;

TYPE A,

OPTIONAL 25% and 50°

SECONDARY v SR s 4. DR 63 V. OR
103 V. OR 13.3 V. WITH MAINS PRi-
MARIES. 12/6.

TWIN GANG CONDENSERS. Miniature tran-
sistor gang 208 and 176 oF, 10/6 each; 365 pF,
e, L#in. x 1}in. x 1%in., 10/~; 500 pF scandard

©.P. TRANSFORMERS. Heavy duty 50 mA, 4/6.
Miniature 3V4, etc., 4/6. Small, pentode, 4/6. Multi-
ratio vush-pull 1]6 Multi-ratio push-pull 10 w.,
15/6. Goodmans heavy duty 10/20 w. 6K push-
pull, 30/—; Elstone uitra-linear 10 w. 45;-.

L.F. CHOKES 15/10 H. 60/65 mA, 5/—; 10
85 mA, 10/6; 10 H. 120 mA, 12/6; 10 H. 150 mA, I4/—

TELEVISION REPLACEMENTS
Line OQutput Transformers
from 45/~ each, NEW Stock
and other timebase components
Most makes available. $.A.E. with all enquiries

FULL WAVE BRIDGE CHARGER RECTI-
FIERS. 2,6 0r 12v. l§a, 8/9; 2a, 11/3; 4a,17/6.
Free charger circuit.

CHARGER TRANSFORMERS. Tapped
200/250 v. for charging at 2, 6 or 12 v. 1} a,
2a,17/6; 42, 22/6.

4« AMP. CAR BATYTERY CHARGER with amp.

input
15/6;

meter Leads, Fuse Case, etc., for 6 v. or 12 v., 69/6,
BOOKS (List S.A.E.)
40 Circuits for Germanium Diodes 3/~
“W.W?” Radio Valve Data 6/~
High Fidelity Speaker Enclosures $/-
Valve and TV Tube Equlvalents 26
TV Fauit Finding 5/-
Quality Amplifiers 4/6
Radio Valve Guide. Books 1, 2, 3 or 4,
5/- each
Transistor Superhet Receivers 7i6
Practical Radio Inside Qut 3/é
Master Colour Code 1/6

TINNED COPPER WIRE 16 to 22 swg. § Ib. 3/~
COPPER ENAMEL WIRE { 1b. 16 to 22 s.w.g
2/9, 24 to 30 s.w.g. 3/6, 32 to 40 s.w.g. 4/6

CRYSTAL MIKE INSERTY 6/6
Precision engineered. Size only 1}” dia. x §*

ACOS STICK MIKE 39-i . 35/~
T.S.L. DE LUXE STICK MIKE 35/-

SPEAKER FRET. Gold cloth, 17in. x_ 25in., 5/-;

25in. x 35in,, 10/-. TYGAN, various colours, 52in.

wide, from IOI- ft.; 26in, wide from $/- ft. Samples
A.E. Expanding Metal, Gold, 12in. x 12in.,, §/-

wnth trimmers, 9/—; midget, 1i6 midget with trim-

rs, 9/-.
SHORT WAVE Single 25pF, 50 pF, 75 pF, 100 pF,

160 pF 5/6
T NG AND REACTION CONDENSERS.
pF 300 500 pF, 3/6 each, solid dielectric.

CONDENSERS. 0.001 mid. 7kV T.C.C., 5/6;
ditto 20 kV., 9/6; 0.1 mfd. 7 kV., 9/6; 100 pf to 500 pF
Micas, 6d.; Tubular 500 v. 0.001 to 0.05, 9d.; 0.1, 1/=;
0.25, 1/6; 0.1/350 v., 9d.; OSVSODV W 19 00!/1.000 v.,
Ir’, 0.1/2,000 v,, 3/6.

ERAMIC CONDENSERS. 500 v. 0.3 oF to
OOI mfd., 9d. 0.1/30v., 1/3.
S|I.V!l MlCA 10%, 5§ pF to 500 pF. 1/—; 600 pF to
3,000 pF, 1/3; close tolerance (plus or minus I 2P
1.5 pF to 47 pF, 1/6; ditto 1% 50 pF to 815 pF, IIO
IOOOthuSOOOp L 2/

465 Kc/s. SIGNAL GENERATOR. Total
cost 15/—. Uses B.F.O. Unit ZA 30038 ready
made. POCKET SIZE 2iin. x 4iin. x lin,
Slight modifications required, full muru:tlons
supplied. Battery 8/6 extra 69 v.

Details S.AE.

WAVECHANGE SWITCHES

2 p. 2-way, 3 p. 2-way, short spindie 2/6
8 p. 4-way 2 wafer, long spindie 8/6
2 p. 6-way, 4 p. l-way, 4 p, 3-way, Iung spmd|e 3/6
3 p. 4-way, | p. 2-w:y. iong spindie . 36
Wavechange “H TS, Wafers ava-lable I p.
|1 wafer, 2p. 6 wnfer, 3 p. 4 wafer, 4 p. 3 wafer,

2 wafer. 1 wafer, 8/5 "2 wafer, 12/6; 3 wafer,
|6l- Additional wafers up to_14, 3/6 each extra.
TOGGLE SWITCHES, s.p., 1/— d. p 3/6; d.p.d.t.,
4/-. Rotary Toggles, s.p., 3/‘. .p., 4/6.

JACKS. English open—cwcmt /6, closed-cw:ult 4/6,

Grundig-type 3-pin /3

JACK-PLUGS Enlllsh 3=,
3.pin 3/6.

JASON F.M. TUNER COIL SET, 29/-.
H.F. coil, aerial coil, oscillator coil, two if. trans-
formers 10.7 Mc/s., detector transformer and
heater choke. Circuit and component book
using four 6AM6, 2/6. Complete Jason FMTI
kit, Jason chassis with calibrated dial,
ponents and 4 valves, £6.5.0.

Screened 4/—, Grundig

com-

VALVEHOLDERS. Pax. int. oct., 4d. EA50, 6d.
4 5, 6, and 7 pin,
A~ Oct., 6d.;
B7G, BSA, BSG, BIA, 9d. B7G with can, 1/6. BA
with can, 1/9. Ceramic, EFSO 87G, B9A, Int. Oct.,

1/~ B7G, BIA cans, §/- each,

1R5, 1T4, 155, 354 or 3V4 19/
6KB8, 6K7, 6Q7, 6V6, 5Z4 or 6X5 27/6
ECH42, EF41, EBC41, EL41, EZ40 3776
ECHB8Y, EF9, EBC81, EL84, EZ80 39/6
12K8, 12K7, 12Q7, 35L6, 35Z4 35/~
NEW ELECTROLYTICS FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES
1/350v. 2/-{50/350v. 5/6{16/450v. 5/:
2/350v.  23|10025v.  3i-|1o6a00r o5
4/450v.  2/3|250/25v.  3/-|2,000/6v. 4
8/450v.  2/3{500/12v. 3/-{5.000/6v. si-
16/450v. 3/ 32432/350v.  Si-
32/450v, 3/9[B 8450V B/6[32432/450v.  6/-
25/25v. 19 B8 +16/450v. 3/9 g%:gg;ggymv ;I—
50/25v,  21-|16+16/450v. 43|24 1120300, e
50/50v.  2/=I32+32/350v. 4/61100+200/275v. i2/6

RADIO COMPONENT

Our written guarantee with every purchase.

THE RADIO CONSTRUCTOR

Buses 133 or 68 pass door. S.R. Stn. Selhurst.



YOLUME CONTROLS
Long spindles. Midget
5K ohms to 2 Meg.

No. sw. D.P. Sw
3 416
Linear or log Tracks.

Semi-air  spaced
40 yds. 17/6; 60 yds.

pace

Stranded core, 6d.

Fringe Quality, Air
S d 1

80 ohme Coax

lm.

25/-

- yd.

EXTENSION SPKR. CONTROL 10 Ohm
TELESCOPIC CHROME AERIALS

3/~
13in.

extending to 43in. 8/6 each. Coax adaptor plug —

1/6 extra.

IESISTORS. Praferred values.
tw,4d; } w, 41w
HIGH STAIlLlTY iw I

10 ohms to 10 meé Ditto 5

5 watt: RE-WOU N'D RESISTORS
10 watt} 25 ohms- 10,000 ohms
15 watt

12.5K 0 50K 10 w..

WIRE-WO UND Pots.
3 WATT. Pre-set Min.
TV Type. All values 10
oh'r(n:‘to IZK.:L- e;j;oioK.
Dmeggjoaroen Ko | sk, e

TRIPLEXERS, Bands 1, 11, I,

WIRE-WOUND

10 ohms to 10 meg,
st ow. 8d; 2w,
/». Preferred values
IOO ohms to 5 meg.

4-WATT POTS. Long
Spindle, Values, 50 ohms
100K,

7/6.

COAXIAL PLUGS, 1/-. PANEL SOCKETS, 1/~

LEAD SOCKET, 2/-.

OUTLET BOXES, 4/6

BALANCED TWIN FEEDER, 8d.yd.,80 or 300 chms
TWIN SCARENED FEEDER, 1/6 yd. 80 ohms.
TRIMMERS. Ceramic 30, 50, 70 poF. 9d.; 100 pF.

130 oF. 13 250 pF. 1/8; 600 pF.’ 750 pF. 18;
Phifigs, 10 oF, 30 pF. 1/~ cach,
1962 RADIOGRAM CHASSIS

Three Wavebands

12-month Guaranxee.

54Y x 24",

or vertical.
Walnut or
Chassis isolated from mains,

Two Pilot Lamps.

Five Valves

S.W. 1§ m.-50 m. Latest Mullard
M.W. 200 m.-500 m ECHB81, EFsy, EBCS1,
L.WY. 800 m.-2,000 EL34, EZ80

A.C. 200-250V, 4-way
switch. Short-Medium-Long-Gram. A.C.C, and
Nagative Feedback, 4.2 watts. Chassis 134" x
Glass dial size 10" x 41”, horizontal
Four Knobs,
Ivory. Aligned and calibrated.

BRAND NEW £9.10.0 cCarr. 46

Matched Speakers 8” 17/6; 10" 25/—; 12" 30/~

BLACK CRACKLE PAINT. Air d
NEON MAINS TESTER SCREW
SOLDEA RADIOGRADE, 4d. vd., { 1b.

ing,
HI VEI

3/ tin,

S~

HIGH GAIN. 'l"‘V PRE.AMPLIFIERS
Tuneable channels | to S.

Details 6d. (PC valves if preferred.)
BA IH 1.T.A.—Same prices

Tuneable channeis 8 to 13. Gain 17 dB,

Gain 18 dB. ECC84
valve. Kit price 29/6 or 49/6 with power pack.

PAXOLIN PANELS, win. x 10in. x 8in., 2/
MINIATURE CONTACT COOLED RECTI-

FIERS. 250 v. mA, 7/6; 250
85 mA. 9/6. 200 mA. 21/-; 300 mA

SELENIUM RECT. 300 v. 85 mA. 5/6.

v60mA 8/6; 250
. 27/6.

.

COILS. Wearite "P” type, }/- each. Osmor Midget

“Q" type, adi.
TELETRON DW.R. L. & Med. T.RF.
reaction, 4/-; Med. only DR, 3/6.

FERRITE ROD AERIALS. M.W., 8/, M. & L.,

dust core from 4/~ each. All ranges,

with

12/6.

FERRITE ROD AERIALS L & M. for transistor

circuits, 10/= eac
FERRITE RODS Svn. x f§in.,

3i-. 8in x +igin. 3.

ALUMINIUM CHASSIS.
undrilled. 4 sides, riveted tornerl hm:e
fixing _holes, 2}in, sides. 7in. x

9in. x Tin., §/9; {lin. x Tin., 6/9; 13in. x9m IIG'

18 s.w.g. Plain,

l4in. x Ilm.. 10/6; ISm x l4in, 12/6;
18in, x 16in. x 3in., 16/6.

ALUMINIUM PANELS. 18 sw.pg, !2in.
12in, 4/6; l4in. x in.. 4/=; 12in. x 8in, 3—;

2/3. Bin. x 6in. 2/~

10in. x Zin.,

H.F. CHOKES, 2/6. Osmor QCI 6/9.

T.R.F. COILS A/HF, 7/- pair; HAX, 3/-, DRRZ, 4/~.
ALADDIN FORMERS and cores. lin. 8d., {in. 10d.
0.3in. FORMERS 5937 or 8 and cans TVI or 2
fin. sq. x 23in. or fin, sq. x {}in., 2/~ with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2/3.
SOLON IRON, 25 w., 200 v. or 230 v. 24/-,
PRECISION Sub-miniature iron. 200 or 240 v, 29/6:

MAINS DROPPERS. Jin. x |§in. With adj. sliders,
0.3A, 1,000 ohms, 4/3; 0.2A 1,000 chms, 4/3.

LINE CORD. 0.3 A 60 ohms per foor, 0.2 A 100
ohms per foot, 2-way, {/- per foot; 3-way 1/~ per foot.

MIKE TRANS. 50:1, 3/9; 60:1 potted, 10/6.

PV.C. CONN WIRE, 8 colours, single or
stranded, 2d.

SLEEVING, I or 2mm, 2d.; 4 mm, 3d.; 6 mm, 5d. yd.

AMERICAN “BRAND FIVE” PLASTIC
RECORDING TAPE
Double Play 77 reel, 2,400 ft, 60/~ | Spare
5~ reel. 1,200 ft.  37/6 ] Plastic
Long Play 77 reef, 1,800 ft, 35/~ | Reels
53" reel, 1,200 ft. 23/6 13" 16
5% reel, 900 ft. 18/6 ;” %/—
” -
Standard 7" reel, 1,200 ft. 25/~ ] 53" 2/-
57 reel, 600 ft. 16/-17"  2/6
“Instant” Bulk Tlpe Eraser and Head Defluxer,
200/250V A.C. 27/6, Leaflac S.A.E.

MONARCH RECORD PLAYER

BUILD IT YOURSELF using 4SPEED
BSR MONARCH AUTOCHANGER
READY BUILT 3w AMPLIFIER, HAND-
SOME PORTABLE CASE. HIGH FLUX
LOUDSPEAKER. FULL INSTRUCTIONS

SUPPLIED
Total Price

Carr. and ins. S.I— £12 . 10 . 0
RECORD PLAYER BARGAINS

4 Speed Autochanurs' POST 2/~ each

85R, U ..£7.10.0
85R. U. A l2 Stereo/Monaural . .£8.5.0
G Autoslim .. £7.19.6
4 Speed Single Players:
arrard TA Mk. dl............. ....£8.0.0
Garrard 4 MF Transcription, E17.19.6

Garrard Stereo Heads £2 extra.
All Sapphire Stylii available from 6/-.

All Crystal Cartridges available from 21/-
AUTOCHANGER ACCESSORIES
Amplifier player cabinets with cut boards, 63/-.
I-V:Ive lmpﬁﬁer and 6} speaker for above,

CHASSIS

QMAX CUTTER

The cutter consists of four parts: a die, a punch,
an Allen screw and key.

7 14/6, §" 14/9, 1”7 15/6, §~ 15/1 17 17/6, 14" 17/6,

1 20/— 147 20/6, 13~ 22/6, 2% 34/3, 24" 37/9,
24” 44/3. 1”7 square 31/6, H~ square 28/—.

“REGENT"” 4 VALVE
‘96" RANGE
VALVES

Kit Price
£.6.0

carr. 4/~

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x 4 in.
huzh Flux Speaker. T.C.C. Printed Circuit and

s. Comp of finest quality
ciearly identified with assembly instructions.
Osmor Ferrite Aerial Coils. Rexine covered
attache case cabinet. Size 12in x 8 in. x 4 in.
Batteries used B126 (L5512) and AD3S (L5040),
10/® extra. Instructions 9d. (free wich kit),

SPECIALIST

337 WHITEHORSE ROAD
WEST CROYDON 335%5°r

THO 1665

P, & P. charge 1/-, over £3 post free. C.0.D. 2/-. (Export welcome. Send remittance and extra postage)

d on baffle, 12in. x 7in_, Jin, deep,
cwred ond tested reody for use. £4.15.0.

ARDENTE TRANSISTOR TRANSFORMERS

Type D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72,

etc., lin. x im x Yin., 9/6.

Type 3034, 1.75:1 . Push Pull Driver for OC72,
tin, x Yin. x fin., 9/6.

Type D3058, 11.5:1 Output to 3 ohms for OCT2, etc.,

fin, x §in, x 8in.

. 9/6.
Type D167, 181 31 Output t0 3 ohms for OC72 etc.,
!m x fin. x gin., 12/~

Type 07.29 4.5:1 Driver Transformer, fin. x }in. x

n.,
#’ype D240, 8.5:1 Driver Transformer, %in. x }in. %

tin., 10/—
AIRDENTE TRANSISTOR VOLUME CON.-

TROI;’Sé Type YC1545, 5K with switch, dia. .9in., 8/~

Type 60, 5K with switch, dia. 7m. 10/6.

DEAF AID EARPIECE Xtal or magnetic 7/6.
COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET]
WITH PRINTED CiR 1T AND

C

FERRITE ROD AERIAL
-Long and Medium Wave Aerial—RA2W, On
6in. rod, vgin. diameter, 208 pF. tuning, 12/6.
OQscillator Coil PSOAAC, Medium wave. For
176 pF. tuning, 5/4. Car aerial coil 1/,
Ist and 2nd LF. Transformer—P50/2CC. 470
ke/s, {fin. diameter by %in. high, 5/7.
Ird L.F. Transformer—P50/3CC, to feed diode
detector, 6/-.

Dn‘ver Transformer—LFDT2, Itkin. x #in.
x ., 9/6.
Prm{’end Circuit—PCAl.  Size 2%in, x Biin.

Ready drilled and printed with componen:
asitions, 9/6. Jackson 00 gang 10/6.

S ochm Speakers, 7in. x 4in., 28/, 3}"\ 19/6.
lecchan(e Switch 3/6.

Set of § Mullard Transistors and dicde, 42/6.
These components are approved hy tr;nusthr
makers and performance is ’(

Constructor’s Booklet with full deml:. 2/,

W MULLARD TRANSISTORS
Audw OC7| . 8- R.F. OC44

7/6 OC45 ...
Sub—mlmltur. Eloctrolytlc; {s V).
2 mid,, mid., 25mfd.(00mld.
2/6. Dlodes OA7| OARI 3i1; GEX 34 4/-.

B.8.C. Pocket 2 Transistor. M.W. and
L.W. Radio Kit, 22/6. Deaf aid earpiece, 7/6.
Battery 2/3.

W.” Pocket 6. Tr-nmxor kit. All parts,
ted crrcmt and cabinet. Osmor Designed
£8.15.0. Mk. 1l all the latest modifications.
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10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our

WHICH IS YOUR

- PET SUBJECT?

Mechanical Eng..
Electrical Eng..
Civil Engineering,
Radio Engineering,
Automobhile Eng.,
Aeronautical Eng d
Production Eng.,
Building, Plastm.
Draughtsmanship,
Television, etc.

Specialist Electronics Training Division— GET SOME
the B.I.E.T. School of Electronics, explains LETTERS AFTER
the benefits of our Employment Dept. and YOUR NAME!
shows you how to qualify for five years

promotion in one year. Al :‘ '|‘ ’ﬁ;‘il E.
We definitely Guarantee “;'{ﬁ'vi‘\[
¢ NO PASS —NO FEE” | sifis
Whatever your age and experience you can- AM.BrtIR.E.
not afford to miss reading this famous book. City & uild:

If you are earning less than £25 a week, cen.ccgio'iducaﬁon

send for your copy of “ENGINEERING
OPPORTUNITIES” today—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.1. Institutes)

(Dept. SE23 ), 29 Wright’s Lane, London, W.8 ¢ e
IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

THE MODERN BOOK CO

THE B.1.E.T.

The Radio Amateur’s Handbook. By
AR.R.L. 1962 Ed. 36s. Postage 2s.
Problems in Radio Engineering. By

E. T. A. Rapson. 15s. Postage éd.

Silicon Controlled Rectifier Manual.
Published by G. E. 12s. Postage 1s.

Cabinet Handbook. By G. A. Briggs.
7s. 6d. Postage 6d.

Specimen Answers to Television Ser-
vicing Questions (C. & G.and R.T.E.B.)
By A. R. Bailey and E. C. Bell. 7s. 6d.
Postage 6d.

Industrial Electronics Made Easy. By
T. Jaski. 32s. Postage 1s.

World Radio TV Handbook 1962.
18s. 9d. Postage 1s.

Radio Valve Data. 7th Ed. Compiled
by “W.W." 6és. Postage 10d.

INCLUDING
ToOLS!

Thz specialist Elec

tromics Division of
B.I.E. T (incorporat-
ing E.M.1. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.

ACTICAL
P&u\mm

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.L.R.E. City & Guilds
Radio Amateurs’ Exam
R.T.E.B. Certificate '

P.M.G. Certificate 12
Practicat Radio Ask for dezails.
Radio & Television Servicing
Practical Electronics B.1.E.T.
Ekttr:niu Engineering SCHOOL OF
utomation
ELECTRONICS

POST COUPON NOW 7

Please send me your FREE 156-page
“ ENGINEERING OPPORTUNITIES "

{Write if you prefer not to cut page)

SUBJECT OR EXAM
THAT INTERESTS ME -

:

The Amateur Radio Handbook. An
R.S.G.B. Pub. 34s. Postage 2s.

Radio and Television Retailers’ Hand-

book. By F. X. Carus. 353s. Postage
1s. 6d.
Hi Fi Year Book. 1962 Ed. 10s. éd.

Postage 1s.

The Loudspeaker Guide. By J. Borwick.
7s. 6d. Postage 6d.
Hi Fi for Beginners.
7s. 6d. Postage 6d.
Elementary Telecommunications

Examination Guide. By W.T. Perkins.
17s. éd. Postage 9d.
The Radio Amateur Operator’s Hand-
book. A Data Pub. 3s. 6d. Postage 6d.
Electronic Music and Musique Con-
crete. By F. C. judd. 16s. Postage 9d.

By J. Borwick.

We have the Finest Selection of British and American Radio Books in the Country
Complete catalogue 1s.

19-21 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185
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SMITH’S of Edgware Road
BLANK CHASSIS

Precision made in our own works from commercial
quality half-hard Aluminium. Two, three or four sided.

SAME DAY SERVICE
ot over 20 different forms made up to YOUR SIZE.
Order EXACT size you require to nearest s ” (maximum
length 357, depth 4).

SPECIALS DEALT WITH PROMPTLY
SEND FOR ILLUSTRATED LEAFLET

Or order straight away, working out total area of material required
and referring to table below, which is for four-sided chassis in
18 s.w.g. (for 16 s.w.g. add } th)

48 sq. in. 4/-[176 sq.in.  8/- | 304 sq. in. 12/—
80 sq. in. 5/-]208sq.in. 9/-]336sq.in. 13/-
112 sq. in. 6/— | 240 sq. in. 10/— | 368 sq. in. 14/-
144 sq. in. 7/-1272sq. in. 11/~{ and pro rata

P. & P. 2/6 P. & P.2/9 P.&P. 3/-

Discount for quantities. Trade enquiries invited. Spray finish
arranged for quantities of 25 or over.

FLANGES (1", " or 1") 6d. per bend.
STRENGTHENED CORNERS, 6d. each corner.
PANELS. The same material can be supplied for
panels, screens, etc. Any size up to 3ft at 4/6 sq. ft.
(16s.w.8.5/3). P. & P.,upto72sq.in. 1/3, 108sq.in. 2/-,
144 sq. in. 2/6 432 sq. in. 2/9, 576 sq. in. 3/3.

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD LONDON W2
Telephone PAD 5891/7595

/

For Safety’s Sake

use

N AVO Prodcllps

.. with Trigger-Action Spring-looded Clips

PRESS TRIGGER TO OPEN
RELEASE TO GRIP

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.

Suitable for use with AvoMeter, Multiminor, and Avo Electronic
!
Post Free 15,- per pair

Test Meter Leads.
& LTID AVOCET HOUSE

92-96 VAUXHALL BRIDGE RD - LONDON - sSwi
ViCroria 3404 (12 lines)
A Member of the Metal Industries Group of Comparies

NEW
P.W. POCKET S’HET

NEW CONTEMPORARY CASE

< CASE
STEP-BY-STEP * 12/6 Retail
INSTRUCTIONS

1/6

The Pocket Superhet is a boosted version of a
high quality miniature receiver for operation on
Medium and Long Waves. Circuit uses 6
special transistors and incorporates modern
minjature matched components of the best
quality which combine to give superb perform-
ance. Printed board construction ensures suc-
cess by the simple Step-by-Step instructions.

OSMOR <"crovoon sUrrev

The “REVILO” 5-STAGE POCKET

TRANSISTOR PORTABLE

As described on page nos. 820-823,
in actractive two-tone contempor-
ary case, with gold plated speaker
grill and attractive dial. Size only
53" x 34" x 13”. No aerial or earth
required — completely self-con-
tained. Genuine 37 high flux p.m.
speaker. First grade transistors.
Push pull output—250mwW. Voi-
ume control with on/off switch. Condenser
tuning. Easy assembly on eyeletted circuit board. Socket

for personal listening. Fuli instructions, etc., 1/6 (Free with order).

TOTAL BUILDING COSTS £4,19.8 P.P.2/6. Earpiece 9/- extra if reqd.

EXPLORE THE WORLD + Receives speech and music
ON THIS 1-VALVE from all over the world.
* Construcnon price includes
SHORT WAVE RAD'O valve and one coy covering
> Total / 40-100 metres.
‘Buuldmg % Can be extended to cover
! Costs 10-100 metres.
only v Can be converted to 2 or 3
valve.
35 - Send 2!- for wiring diagram and
P.&P. 2/~ components price list.

THE “BOBETTE”
EASY TO BUILD x FIRST GRADE PARTS
A truly portable transistor radic
giving full medium wave reception
Incorporates 5” High Flux Speaker.
push pull output, first grade tran-
sistors, High-Q ferrite aerial, socket
for car aerial, pre-tagged circuit
board for easy construction. Attrac-
tive two-tone case, All parts sold sep.

Total Building Costs Send 1/6 for WS
£5.2.6 P. & P.26 itemised price list

& full assembly instr. {free with order)

R.C.S. PRQDUCTS (Radio) LTD

11 Oliver Road London - E17 {Mail Order Only)
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HOME RADIO OF MITCHAM i
TWO0 NEW MULLARD’S

N\ GOODMANS SPEAKERS |  Circuits for Audio
\ Amplifiers’’

- AXIETTE 8~
{ 2 dition 136 pages
. 6 watts 15 ohms die-cast chassis with nd e page
" latest FEROBA 11 high flux magnet. Price 8/6

i Pri £5.4.6. 1/6.
rice now post 1/ This exciting book on Audio desigp is available from stock. Prepared

AXIOM 10" by Mullards Technical Laboratories it is now regarded as a standard

text book on all aspects of High Fidelity reproduction and audio design.
10 watts 15 ohms 10" die-cast chassis In addition to cha'pte_rs dealing with the'(heory_of quality reproduction
with new FEROBA 11 high flux and causes of distortion there are prattical designs for twelve different

popular circuits. Detailed price lists are available for these designs
and the prices quoted below are average figures for the exact parts
as specified by Mullards.

magnet. Price now £5.16.8 post 1/6.

- 20 watt amplifier = ... £21.10.0

WE ARE ACTUAL STOCKISTS 10 watt amplifier ce e e ... £15.00
3 watt amplifier ... £9. 9.0

for the famous 7 watt DC/AC amplifier ce e .. £11.100

2 valve pre-amplifier ... . £6.19.6

H E AT H K I T s 3 valve pre-amplifier ... ... £12. 0.0

4 channel mixing pre-amplifier £7.15.0

3 wattt tifi . £13.12.6

MULLARD TRANSISTORS-NeW LOW PRICES | 1ot brahmotber 7 g14176
ALL BRAND NEW AND BOXED. ADD 6d. POST TO ORDER | 7 watt stereo amplifier ... ... £18. 0.0

OC44 9/3. OC45 9/~ OC70 6/6, OC71 66, OCT2 8/~ OC75 8/~ OC76 | 3 o molifier £13.10.0
8/-, OC78 8/, OCB1 8/-, OC140 36/, OC170 9/6, OC171 10/6, OCPT1 Vb T AL oh:b

19/6, AF114 11/, AF115 10/6, AF116 10/-, AF117 13/6. Stereophonic pre-amplifier ... ... £13. 0.0

ACKNOWLEDGED TO BE THE BEST
COMPONENT CATALOGUE

A
MUST

for every
radio 4
enthusiast :
NOW

166 pazes
Over 600

illustrations

Over 5000

components listed

This is today’s most up-to-date and most comprehensive
component catalogue for the radio constructor, experimenter,
electronic engineer and hi-fi enthusiast.

—— — —— e — i ———
POST
RSN Name i it e 22l
TODAY
/ e Address o o]
Write
CATALOGUE '
on top left of ' = i n
plus 9d. post I envelope. - i W e
|Enclase P.O.3/3 Home Radio Ltd., (AC), 187 London Road, Mitcham, Surrey
s = —— - o e e En o me e A e e e
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Suggested Circuits No. 139: Light Dependent Resistor Control
Circuit, by G. A. French 812
Can Anyone Help ? 815
Transistor Calibration Oscillator, by G. C. Dobbs 816
Vol. 15, No. 11 UK-1 X-Ray Spectrometer 817
Published Monthly Transistor Power Supply Stabiliser,
by Norman W. Bridge, B.Sc., A.M.Inst.E., Grad.Inst.P 818
Book Review
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(I e .B.C. Tuning Signals 819
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In Your Workshop ) 836
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CONTENTS may only be reproduced after obtaining prior permission-from the Editor, Short abstracts or references are allowable provided
acknowledgment of source is given.

CONTRIBUTIONS on constructional matters are invited, especially when they describe the construction of particular items of equipment.
Articles should be written on one side of the sheet only and should preferably be typewritten, diagrams being on scparate sheets. Whether
hand-written or typewriiten, lines should be double spaced. Diagrams need not be large or perfectly drawn, as our draughtsmen will redraw
in most cases, but all relevant information should be included. Photographs should be clear and accompanied by negatives. Details of top_lcal
ideas and techniques are also welcomed and, if the contributor so wishes, will be re-written by our staff into article form. All contributions
must be accompanied by a stamped addressed enveiope for reply or return, and should bear the sender’s name and address. Payment is made
for all material published.

OPINIONS expressed by contributors are not necessarily those of the Editor or the proprietors.

TRADE NEWS. Manufacturers, publishers, etc., are invited to submit samples or information of new products for review in this section.
TECHNICAL QUERIES must be submitted in writing. We regret that we are unable 10 answer querles, other than those arising from articles
appearing in this magazine; nor can we advise on modifications to the equipment described in these articles.

CORRESPONDENCE should be addressed to the Editor, Advertising Manager, Subscription Manager or the Publishers. as appropriate.
REMITTANCES should be made payable to *DATA PUBLICATIONS LTD.™".
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S MANY READERS WILL BE
A aware, the Light Dependent

Resistor {or L.D.R.) is nowa-
days a common component in dom-
estic television receivers, in which it
causes contrast or brightness to be
automatically varied to suit the
ambient light conditions in which
the Screen is viewed. However,
it does not seem to be generally
realised, particularly amongst home-
constructors and experimenters, that
the L.D.R. can also be: employed
in a wide range of circuits wherein

control of a particular operation.

is achieved by the appearance or
interruption of light. The L.D.R.
is, indeed, an extremely attractive
light-sensitive device for functions
of this type, because not only is
it more sensitive than the photo-
transistor but it also requires fewer
components about it. Further, it
can operate from a wider range of
supply potentials than the photo-
transistor and there is no restriction
on polarity.

The L.D.R.

The. L.D.R. is a two-terminal
photoconductive cell whose resis-
tance decreases when light falls upon
it. A typical photoconductor may
have a film of lead sulphide as the
light-sensitive resistive element, and
this is typical of the units manufac-
tured in America by Infrared
Industries, Inc. The L.D.R’s gener-
ally avatilable in Britain are cadmium
sulphide types and appear in the
Mullard “ORP" range.

812

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

No. 139 Light Dependent Resistor Control Circuits

An L.D.R. from the Mullard
range which is eminently suitable
for experimental work is the ORP12,
The ORPI12 is widely used in tele-
vision receivers and many service
engineers will already be familiar
with its appearance and functioning.
Also, it is now available to the home
constructor.! The ORPI2 is a

1 The Mullard ORP12 may be obiained
from Henry's Radio Ltd, 5 Harrow Road,
London, W.2.

N
Sensitive area
T
| J— R |
§ ] 8timm
 zaem At
2itimm L
| lLead-out
‘/’ / 5
1.4
L)
LM@J
max
M343
Fig. 1. The dimensions and

appearance of the ORP12

robust encapsulated unit having
the appearance and dimensions
given in Fig. 1. Connections may
be soldered directly to the lead-out
wires, but heat conducted to the
body during soldering should be
kept to a minimum. The use of a

heat shunt is, therefore, advisable.
Further, the leads should not be

bent nearer than 1.5 mm to the
seal.

The resistance of the ORPI12
varies from 75 to 3008 in the
illuminated condition to 10MQ or
more in total darkness. (It should
be noted that some delay will occur
before the latter value is reached).
Absolute limiting values for voitage
and power are as follows: the
voltage across the L.D.R. must not
exceed 110 volts; and power dis-
sipation in the L.D.R. must not
exceed 200mW for temperatures
up to 40° C (104° F), 100mW at
50° C (122° F) and 50mW at 55° C
(131 F). The permissable power
dissipation figure drops to zero
at 60° C (140° F). Limiting ambient
temperatures are —10° C (14° F) mini-
mum and 60° C (140" F) maximum.

The wide range of resistance
variation and the relatively generous
voltage and power dissipation limits
enable an ORPI12 to operate a relay
directly. In consequence an L.D.R.
light controlled circuit comprises
only the L.D.R. itself and the
relay. .

Suitable Component Values
Fig. 2 illustrates a circuit checked
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by the writer. In this, the L.D.R.
is connected in series with a SkQ
relay (RipMax type A30.2). For
initial tests the relay was adjusted
to operate at 1.5SmA (7.5 volts
across the coil) and the applied
supply voltage was 12. The L.D.R.
was shielded from ambient light
by positioning it inside a cardboard
tube. Under these conditions, the
relay operated when a bulb mounted
in a small torch was held 18in
away from the L.D.R. The power
dissipated in the bulb was 0.75W.

The relay gave reliable results
for the 1.5mA adjustment, but it
was felt that a less critical setting
would be preferable. In consequence
the relay was readjusted to operate
at 2.5mA (12.5 volts across the
coil) and the supply potential for
the circuit was increased to 24
volts. The torch bulb now caused
the relay to operate when it was
2t away from the L.D.R. The
2.5mA setting of the relay allowed
‘very dependable operation, the arm-
ature having a wide range of move-
ment with very adequate clearance
from the core when it was in the
energised position.

For both the 12 and 24 volt
supply potentials, the L.D.R. was
operated at low power dissipations.
Maximum dissipation in the L.D.R.
occurs when its resistance is the
same as that of the relay coil.3
When the 24 volt supply potential
is used, maximum dissipation occurs
in the L.D.R. when its resistance is
5k(; whereupon it has a potential
of 12 volts across it. The dissipation
is therefore 29mW only.

Provided that the ambient tem-
perature limitations are borne in
mind it would appear safe to operate
the ORP12 at a maximum dissipation
of 100mW, (this still being half the
limiting value for temperatures up
to 40° C). A dissipation of 100mW
would be given if the supply poten-
tial of Fig. 2 were increased to 44
volts. The maximum dissipation
in the ORP12 would then occur
at a value of 5kQ and a voltage
of 22, giving a power dissipation
of just under 100mW. When
L.D.R. resistance had dropped to,
say, 1kQ with this supply potential,
relay cuirent would be in excess

2 This relay is available from Home Radio
{Mitcham) Lid, 187 London Road, Mitcham
Surrey, under Cat. No. Z70.

3 This fact may, perhaps, be more readily
appreciated if it i1s remembered that most
accurate matching (i.e. maximum transfer of
energy) of a generator to a load occurs when
the impedance of the load equals the internal
impedance of the generator. In this casé it
can be assumed that the “'generator” is
applied to the L.D.R. (which is the “load™)
and that it has an internal impedance equal
to the resistance of the relay coil.
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controlled
LI circuits
Relay Coil
Skn
RIP Max A30
\\ DC. Supply
s\‘ ORPI2
M344

Fig.2. Aworking L.D.R. circuit.
The voltage of the d.c. supply is
discussed in the text

of TmA. A 5,000Q Post Office
relay with light contact loading
should operate reliably at this
current. It is important to note that,
in this instance, the supply potential
should not be allowed to rise above

Case

ORP12
N /

i
i
|
t

ORPI12 Tube

the 44 volt figure just quoted. This
is because the power dissipation in
the L.D.R. varies as the square of
the applied voltage, and a small
increase in this voltage results in a
significantly larger rise in dissipation.

In the three examples mentioned
the voltage across the cell is kept well
within the specified maximum of 110
volts.

Relays having coil resistances
other than 5k can, of course, be
employed with the ORP12, it being
remembered that maximum dis-
sipation in the latter occurs when it
has the same resistance as the
relay. The requisite supply voltage
may then be calculated.

Sensitivity and Shielding

Due to its inherent simplicity,
there is no control of sensitivity in
the circuit of Fig. 2. In practice,
some control over the amount of
light needed to operate the circuit
could be made by mechanical
adjustments to the relay, but this is
rather a clumsy approach.

The writer found that the circuit

/Suni-opoq.n screen

-

. Direction of light _

Less than focal tength
(see text)

ORPi2 Tube
\‘ ®
Fig. 3 (a).

M345

To reduce sensitivity a semi-opaque screen may be positioned

in front of the ORP12
(b). The effect of the ambient light may be reduced by mounting the
ORP12 in a cylindrical or flared tube
(c). Sensitivity may be increased with the aid of a simple convex lens
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of Fig. 2 had more than adequate
sensitivity for most light-control
purposes. Normal ambient light
caused the relay to operate unless
. the L.D.R. was shielded, and the
fact that an 0.75 watt bulb at 2ft
distance was sufficient to actuate the
circuit (with the 24 volt supply)
indicates a level of sensitivity which
would certainly be high enough for
most requirements. It is possible,
indeed, that sensitivity might be roo
high, with the result that the circuit
became too liable to operate from
ambient light despite shielding. In
this instance, the easiest method of
controlling sensitivity would consist
of placing a partly opaque screen in
front of the L.D.R., as in Fig. 3 (a).

If a transistor amplifier is employed
with the L.D.R., sensitivity may be
controlled by electrical means, and
this point is discussed later.

The simplest means of shielding
the L.D.R. from ambient light
consists of mounting it in a tube as
shown in the examples of Fig. 3 (b).
The L.D.R. will then only respond
to light reaching it from the desired
direction. The inside wall of the
tube should be finished in matt
black to avoid reflecting ambient
light onto the L.D.R.

An increase in sensitivity can be
given by mounting a simple convex
lens in front of the L.D.R. and tube,
as in Fig. 3 (¢). A cheap magnifying
glass lens is quite adequate here, and
it should be mounted so that it is
slightly less than its focal length
away from the surface of the L.D.R.
This spacing is necessary in order to
diffuse the light from the lens over
the sensitive area of the cell. If the
lens were spaced from the cell by
exactly its focal length, the source of
light would be focussed on to a small
part of the sensitive area only, and
the desired increase in sensitivity
would not be achieved. (The focal
length of a convex lens can be found
by causing it to focus the image of
an electric light bulb on to a piece
of paper. The distance between the
paper and the lens is then the focal
length). The addition of a lens
makes the L.D.R. and tube assembly
more directional. It was found that
the circuit of Fig. 2, using a 24 volt
supply, could be actuated by the
0.75W bulb at a distance of 6ft when
a lens was added.

Applications

The L.D.R. and relay circuit of
Fig. 2 has many uses, these including
such applications as the operation of
garage doors by cdr headlights, the
switching on of lights at sunset, the
counting of manufactured units
{which break a beam of light) and
the remote control of models.
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Fié. 4 An L.D.R. circuit incorporating a transistor amplifier for applications
where the L.D.R. is normally illuminated

A particularly attractive applica-
tion is the control of television
receivers by means of light rays. If
one or more L.D.R.’s are situated
on the front of a television receiver
it should be possible to remotely
control several receiver functions
such as volume, contrast, or bright-
ness, by means of a torch held by the
viewer. The sensitivity of the circuit
of Fig. 2 is such as to allow reliable
actuation by a reasonably powerful
torch with- a well-focussed beam
from a distance of 6ft or so, without
the need of a lens in front of the
L.D.R. The writer hopes to experi-
ment with this application at an
early date, in which case the results
obtained will described in a
future article in this series.

An Amplified Circuit
Fig. 4 gives a circuit in which the
ORP12 is employed with a transistor

amplifier. When checked, this circuit
offered a small increase in sensitivity
over that of Fig. 2, in that the relay
operated when the 0.75W bulb was
held 4 feet away from the L.D.R. The
advantages offered by the transistor
amplifier are rather marginal, al-
though it does allow the use of a
robust standard P.O. relay together
with an electrical sensitivity control.

When the L.D.R. of Fig. 4 is in
the dark condition the base of the
transistor is nearly at the same
potential as the positive supply line.
The transistor passes little current
and the relay is de-energised.

Light falling on the L.D.R. causes
its resistance to fall and the base of
the transistor to go negative. In
consequence, the transistor passes
an increased current and the relay
energises. Sensitivity is controlled
by the 5kQ variable resistor Rj,
maximum sensitivity occurring when

::RI
Z18kn 10% 4W
L S ,
DL,
Supply
Cd““",Y 200V
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2R \\:
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Fig. 5

Operating the circuit of Fig.2 from a 200 volt h.t. supply
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its slider is at the top end of the
track. The 1.2kQ resistor Rj
maintains a low base-emitter resis-
tance, and the diode across the relay
coil prevents the appearance of high
reverse voltages if the relay ener-
gising current is suddenly reduced.

The relay employed is a Post
Office type 3,000 unit having a 500Q
coil and one, or two, contact sets.4
No more than two contact sets
should be used as this increases
energising current. Also, a relay
having a coil resistance lower than
500Q must not be employed. Care
should be taken to ensure that the
diode-is connected across the coil
with correct polarity. Also, the
supply voltage should be reasonably

4 A suitable relay, fitted with two sets of
change-over contacts is available from H. L.
Smith & Co. Ltd, 287 Edgware Road,
London, W.2.

well regulated, a desirable figure
being better than +2 volts on 12
volts. The transistor should prefer-
ably be mounted on a heat sink.

The L.D.R. suffers maximum
dissipation when the slider of R, is
at the top of the track and its own
value is 1kQ. Under these circum-
stances, and assuming zero resistance
in the base-emitter junction of the
transistor, the L.D.R. has a potential
of 6 volts across it, Dissipation,
therefore, is 36mW.

The arrangement of Fig. 4 is
intended for applications when the
L.D.R. is normally in the illuminated
condition, the circuit operating when
the source of light is interrupted.
To avoid high base cumrents the
sensitivity control should not be
advanced excessively beyond the
point where the transistor bottoms
with normal light applied.

Operating from Higher Potentials

It may be desired to operate the
circuit of Fig. 2 from higher poten-
tials than those mentioned up to now.
This can be done quite readily by
using a fixed potentiometer as
shown in Fig. 5.

_ In Fig. 5 a potential of 200 volts
is applied to the fixed potentiometer
given by Ry and R;, the L.D.R. and
5kQ relay connecting across R,
When the L.D.R is in the dark
condition the voltage across R; is
approximately 26.5 and the current
drawn from the 200 voit supply is
8mA. When the L.D.R. is fully
illuminated the voltage falls to
nearly 20 and the current rises to
10mA. The circuit of Fig. 5 is
especially applicable to television
receivers, whose h.t. potentials are
normally of the order of 200 volts.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available. Users of this
service undertake to acknowledge all letters, etc., received and to reimburse all reasonable expenses incurred by
correspondents.  Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition within

a reasonable period of time

Bendix MN26C Receiver.—R. K. Lloyd, P.O. Box 1164,
Lusaka, North Rhodesia, Central Africa, wishes to
include a b.f.o0. and requires information on the additional
wiring, etc,.to the diagram on page 375 of the December
1961 issue. Also wanted is information on the diameter
and material used for the coil formers called for on page
450, Tables 1 and 2, of the January 1962 issue (R.
Astronomy).
* *

““Mayfair’® Televisor.—H. J. Johnson, 48 Sudbury
Heights Avenue, Greenford, Middlesex, requires lining
up details for this televisor.

* * *

R18 Traunsmitter and Filter Unit DES8 Video.—K. R.
Craske, 52 Grafton Street, Lincoln, Lincs., wants the
operational details and circuitry of these units. Al
letters answered.
* *

Murphy V176C TV and Modulator Unit Type 76.—P.
Birchell, 61 Banbury Road, Stratford-on-Avon, would
like to receive the service sheets or circuits of these
equipments.

* * *
R1155 Receiver.—M. A. Wood, 86 Bradfield Road,
Stretford, Manchester, wishes to obtain a copy of the
service manual for this receiver., Purchase preferred.

* * *
R1466 Receiver.—W. H. Farrance, 18/19 Fish Street Hiil,
London, E.C.3, wishes to purchase or borrow manual
or circuit for this receiver and would also like to hear
from any reader who has carried out any conversions on
the R1466.
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Control Unit Type 35, No. 7.—G. Knott, 30 Thorncliffe
Avenue, Dukinfield, Cheshire, has recently acquired this
surplus equipment which is designed to work from a
12 volt supply and is presumably a process or photo-
graphic timer. The unit bears the legend Ref. No.
14A/2205. Can any reader furnish details regarding the
function, together with connection details, circuit, etc.
* - * *

Cossor Melody Maker Model 501AG.—P. Winnett, 64
Terrace Road, Upton Manor, London, E.13, wishes to
obtain the circuit diagram of this receiver. Also required
are details for converting the Bush BBC type TV24 into
BBC/ITYV operation.

* * *

“True-View’’ 9in Portable TV.—P. L. Grieveson, 46
Clarence Crescent, Sidcup, Kent, is very anxious to
obtain the circuit or service sheet of the TV receiver
manufactured by Jack Buchanan Enterprises Ltd, or even

a working set.
* *

Japanese Transistors.—D. M. Harrington, 46 Broomfield
Avenue, Palmers Green, London, N.13, has recently
obtained some of these transistors coded -*Hitachi
2SB78-1D" and “Hitachi 2SB76-1E™ and would like to
receive any details available, also ratings, base connec-
tions and British or American equivalents. Also to hand
are three transformers designed to match these transis-
tors. One is blue and has five lead-out wires, the second
is green and has also five wires whilst the third is red
and has four lead-out wires. Any details pertaining to
these transformers would be gratefully received. :
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Transistor Calibration Oscillator

By G. C. DOBBS

essential to the licensed amateur that an accurate

check of receiver frequency can be made.
The small, self-contained unit described here
provides useful calibration markers for this purpose,
and it can be operated externally or built into the
receiver. The prototype was, in fact, built into
one corner of the author’s R107 with just the switch
spindle protruding.

The circuit, shown in Fig. 1, is a form of Colpitts
oscillator, the capacitive feedback tap being at the
junction of the crystal and the capacitor C;. The
collector is not tuned., an r.f. choke providing
the load. The rest of the circuit consists of two
resistors only, these providing the necessary d.c.
bias. The transistor used was an OCI171 which
provided harmonics into the 10 metre amateur
band, although an OCI170 or OCI69 could also
be employed. Coupling into the receiver was simple.
The output was taken via a Philips concentric
trimmer to the r.f. stage where the wire was simply
wrapped around a cathode lead. the trimmer being
adjusted for best injection. When used externally,
the unit may be coupled via a suitable capacitor
to the aerial input.

IT IS HELPFUL TO THE SHORT-WAVE LISTENER AND

OUTPUT
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Fig. 1. Circuit diogram of the transistor calibration
oscillator
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The construction was straightforward, all the
components including the 9 volt battery being
mounted on a 3in square piece of }in Paxolin.
The layout is shown in Fig. 2. The r.f. choke was
held by two Terry clips. and the battery was retained
by an aluminium bracket. Other components
were mounted by pushing each wire to be connected
through a 4&in hole, cutting off the excess and
soldering, a blob of solder being left to retain
the components. A two-pole three-way switch
was employed so that two crystals could be used,
togeiher with an “*off " position on the same switch.

X

:
Gy

cas

Fig. 2. Showing the component layout on either side
of the Paxolin board

THE RADIO CONSTRUCTOR



The oscillator was bolted to the receiver front-plate
through two 3in stand-offs, the switch spindle
protruding through a lin hole.

The choice of crystals is left to the constructor.
These would usually consist of a low and high
frequency standard to provide both narrow and
wide marking points. The prototype used 500 kc/s
and 3.5 Mc/s crystals, the latter marking the low
frequency end of five amateur bands. A 1 Mc/s
crystal could be used, and a 100 ke/s crystal could
also be tried. 100 kc/s crystals are well known for

their “sluggishness™ even in valve circuits, but
the one tried worked satisfactorily in the prototype.
This may not. of course, hold true for the more
“sluggish™ crystals.

C, does not tune the oscillater but controls the
amplitude. It is set for minimum collector current
dip, or maximum output, with the low frequency
crystal. This unit has given a great deal of useful
service, the accuracy being sufficient for amateur
use.

Components List

Resistors

R, 820k )
R, 100k
Swirch

2-pole, 3-way yaxley type

Transistor
OC171 Mullard (see text)

Crystals
Xy, X2

see text

Capacitors

C 3—30pF Philips concentric trimmer
C, 3—30pF Philips concentric trimmer

Inductor

L, R.F. Choke

Miscellaneous

Two 000" Terry clips. two crystal holders,
3in by 3in by $in Paxolin, aluminium bracket, etc.

The illustration shows the X-ray spectro-
meter in Britain's UK-1 satellite before
encapsulation. Four circular modules 5iin
in diameter form a cylindrical pack 3in deep,
and hold the circuitry needed to monitor
incident X-rays. Pulses from a proportional
gas counter vary in height according to the
X-ray energy level, and these are amplified
by 72 dB in a low-noise stable gain amplifier.
The pulses appear at intervals of 1uS or
more, and are sorted into five energy bands
between 2 and 13 Angstroms by a pulse
height discriminator. The five bands are
interrogated in sequence at intervals of 1
second, “pulses from each interrogation
being accumulated in a 15-stage binary
counter, whence they are transmitted direct
to Earth or stored on magnetic tape if the
satellite is out of touch with ground stations.

The modules are based on printed
circuits using Formica glass-epoxy copper-
clad laminate type C.G.E.33. This is
manufactured from sheets of continuous
filament glass fabric impregnated with
epoxide resin and bonded under controlled
heat and pressure. :
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X-RAY SPECTROMETER
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Transistor Power Supply....

O Stabi I ise I'

STABILISED POWER SUPPLY USING ONLY SEVEN
A components for the stabiliser may be made

using the accompanying circuit. The com-
ponent values are not critical and the circuit
operates in the following manner.

The supply voltage Vin is dropped to the required
output voltage Vo, by means of the series
transistor TR;. An OCI16 is shown in the circuit,
but any similar large power transistor will do,
depending on the output current required. This
transistor is driven by an OC72, working as an
emitter follower, which uses the input impedance
of the OC16 as its emitter load. .

The OC72 is, in turn, driven by an OC71 used
as a difference amplifier. The reference voltage
for this is supplied by ZDy, and by using a second
zener diogle ZD; instead of a resistor, any change
in output voltage appears entirely between base
and emitter of the OC71. Hence maximum control
is obtained, and the output voltage given is very
nearly the sum of the two zener diode voltages.
Therefore, a desired voltage is easily obtained by
selecting two suitable zener voltages.

The current through ZD; will be practically
the same as the OC71 coilector current and OC72
base current, but that through ZD; must be made
about the same value by means of the resistor
R;. Final smoothing is obtained by C;.

In a prototype stabiliser, the change in output
voltage was about 50mV for a change in load
current from O to 1A but the actual value will
depend on the current gains of the available tran-
sistors. and the type of zener diode used. For an

By NORMAN W. BRIDGE
B.Sc., AM.Inst.E., Grad.Inst.P.
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output of 1A, and an «" of 20 for the OCle, its
base current, and thus the OC72 collector current,
will be about 50mA. If the OC72 «' is 23, its base
current, and the OC71 collector current, will be
about 2mA ; and roughly this current is also passed
through ZD3, using Ry =2.7 to 3.3kQ if the zener
voltages are both about 6.

If it is necessary to vary the output voltage
over a small range, the OC71 base can be taken
to the slider of a 1kQ potentiometer connected
between ZD; and R;.

The circuit is readily adaptable for a very wide
range of load currents and voltages, and is
sufficiently stable for most amateurs’ purposes.

BOOK REVIEW . . .

NEW RTYTY HANDBOOK, First Edition. By Byron H. Kretzman, W2TP. 192 pages, 6in by 9in. Published by

Cowan Publishing Corporation. Price 32s.

This is one of the very few books dealing exclusively with amateur radio teleprinting and, needless to say, it covers
the subject very thoroughly indeed. The section on Machines deals of course with models current in the U.S.A. but,
in spite of the fact that these are unlikely to be met with in this country, the description of them makes very interesting
reading for the RTTY enthusiast.

The section dealing with Receiving Equipment is applicable in this country and many ideas will be gleaned by the
reader for improving the receiving side of his RTTY station. The now popular “Twin City” terminal unit is fully described,
with chassis layout drawings, as well as the earlier but equally popular W2JAV terminal unit.
will g:;hafus!(tand :‘FSK elqui_pmenft is weil cc:lvered inf.:he Transmitting Equipment chapter and the RTTY enthusiast

interesting selection of tuning indicators, 5 i i istori i
forkﬁt‘an dards and sogon Xt Accessor§' Equipm errs‘t Sl etcetl;i rLautcm:mc frequency control units, transistorised tuning
ere are chapters on Setting up a Station, RTTY Operation, and so on, all of which contain much useful advi
The RTTY enthusiast will find in this book much info i i readi i e
Pl ULy G L i IR T booksheltf. rmation wh’xc‘h he cannot readily obtain elsewhere and it is certainly
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B.B.C. TUNING SIGNALS

HE AUDIO SIGNALS PROVIDED BY THE B.B.C.

T immediately before a transmitter commences

to operate are very useful for adjusting audio
signal generator frequencies, etc.

The audio tone is normally passed to the trans-
mitter by land line and is derived from an extremely
stable crystal controlled r.f. oscillator by frequency
division. The stability is better than one part in a
million.

A frequency of 1,000 c/s is used on the Home
Service and Television sound carrier frequencies,
whilst a frequency of 440 ¢/s is used for the Light
Programme and for Network Three (including
the Third Programme) frequencies.

Occasionally these accurate audio tones are
not conveniently available from the usual source

and a locally derived audio tone is then used.
This tone will not, of course, have such an accurately
controlied frequency stability and, in order to
make this known to the listener, the frequency
used is ‘different from those mentioned above.
A frequency of 800 c/s is most usually used for
a locally derived tuning signal.

When a tuning signal is being transmitted from
an a.m. station the depth of modulation of the
signal is normally 30°,. The B.B.C. f.m. trans-
mitters have a frequency deviation of 19 kcfs
whilst either the 1,000 c/s or the 440 c/s tuning
signals are being transmitted. (The maximum
frequency deviation .of B.B.C. v.h.f. transmitters
is 75 k¢/s.)

New Burndept

Rescue Beacon

Burndept Limited, of Erith, Kent, pioneers in semi-conductor development, have designed a fully-transistorised
v.h.f.ju.h.f. recovery beacon that is claimed to meet all current N.A.T.O. and foreign air force requirements for personal
wear or dinghy stowage. It is also suitable for civil aviation and marine applications.

Service rescue requirements derive from the extreme environmental conditions of supersonic flight, including
increased “G” effect and the shock and vibration encountered in ejection parachute drop.

There is also the paradoxical recovery situation in
predictable period of survival in rigorous temperature con

for positive and continuous directional information.

which improvements in
ditions while higher flying speeds are increasing the necessity

flying clothing are ihcreasing the

The new beacon is known as the Search and Recovery Beacon Equipment B.E. 301—S.A.R.B.E. for short.

In keeping with a trend towards smaller and lighter beacons of increased endurance and mechanical strength, it
weighs only 2ib 20z complete with a mercuric oxide battery giving 48 hours endurance at 4 C.

In addition to recording homing ranges of up to 90 miles during trials with an aircraft flying at 10,000 feet, it has
successfully undergone such environmental tests as a simulated descent from 70,000 feet in five minutes.

The S.A.R.B.E, B.E. 301 consists of two units connected by a 36in rubber cable and waterproof plug. The first

(53 x 2} x 1in) comprises the transmitter, tone modulator and seif-erecting steel tape aerial.

standard volume (12.75 cu. in) battery.

Yet although it is lighter and smaller than all valved or

And the second, the

“hybrid’* (semi-transistorised) beacons previously designed

by Burndept, increased endurance for given battery sizes has been achieved without any reduction in the peak radiated
power of 400mW which the company consider necessary to meet minifium range requirements under all conditions.
This is due to low supply voltage resulting from the use of transistors throughout.
The S.A.R.B.E. B.E. 301-will normally be supplied as a single-frequency *‘beacon-only” equipment which radiates a
modulated burst carrier of 0.65 seconds duration every three or four seconds without residual power.
Continuous carrier versions are also available and both types can be provided with two-way speech facilities if required.
Operating procedure conforms with N.A.T.O.’s insistence on minimal delay in switching to stand-by or full operation
with gloved or numbed hands. The beacon is automatically switched on when the survivor releases the seif-erecting

aerial by pulling a cord attached to the aerial cover, and continues to
transmit without further adjustment for the duration of its battery.
however be switched off by replacement of the aerial cover without the

aerial itself having to be re-stowed.

When the two-way speech is provided, controls are limited to two

It can

levers marked transmit and receive. To transmit, the survivor depresses
- the appropriate lever and speaks into a microphone-loudspeaker unit. To
receive all signals within range on the correct frequency, he depresses the
other. The set automatically reverts to beacon operation when both
levers are disengaged.

The Burndept-designed battery cell has characteristics which have
assisted the development of a heavy current pulse technique resulting in
good endurance. %

The S.A.R.B.E. B.E. 301 is also supplied with water-activated batteries
which quickly develop their full power after immersion. e

%5
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The ‘‘Revilo-4”
Pocket Transistor

Portable Receiver

Described by P. VERNON

transistor portable receivers which have been

specifically designed for construction by the
beginner and advanced constructor alike. For the
latter, of course, such a task is simplicity itself_and,
for the former, it is straightforward provided the
following instructions are carried out in the order
to be described. Additionally, construction is made
easier for the beginner in that the whole assembly
(less the speaker) is mounted—and is therefore
capable of being put together and soldered outside
the case—on a pre-eyeletted Paxolin board.

When completed the receiver is contained within
an attractive two-tone plastic contemporary case
having a “‘gold™ speaker grill and an attractive dial.
The case is some 53 x 34 x 1§in. and is fitted with a
black plastic carrying handle.

The “Revilo-4" is completely self-contained, being
fitted with a ferrite rod aerial and a 9V battery
power supply. Provision is made for attachment to
a car aerial, and an earpiece socket for personal
listening is also included in the design. Inserting
the earpiece into circuit automatically mutes the 3in.
high-flux permanent magnet loudspeaker.

THE ‘‘REVILO-4”" IS ONE OF A NUMBER OF POCKET

Circuit . )

The circuit is shown in Fig. 1 from which it will
be seen that four transistors are used in a five stage
reflex design. Transistor TR; (Mullard 0OC44)
functions primarily as an r.f. amplifier, the resultant
r.f. signal being fed, via C;, to the diode detector.
The rectified signal is then fed back to the ferrite
secondary winding and, from there, to the base of
TR,. The detected audio signal applied to the base
of TR; .is next amplified by the transistor and fed,,
via the choke L; and C4, to the slider (centre-tap)
of the 5k{2 variable resistor with which is combined
the on/off switch. The a.f. signal on the upper end
of this potentiometer is then fed into the base of
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TR;.Regeneration is obtained by feedback from L,
to the secondary of the ferrite coil. (See under
Completing the Assembly.) The amplified a.f.
signal appearing across the primary winding of T,
is then fed. via the secondary winding of this trans-
former, (o the bases of TR3 and TRy4; the resultant
output being taken from the collectors of these
transistors to the output transformer T, and thence
to the speaker and jack socket. The push-pull
output available from TR3 and TR4 is some 250mW.
The receiver is powered by a Vidormax T.6004
9 volt battery across which is connected C;, a
500F 12 w.v. electrolytic capacitor.

The receiver is tuned over the medium-wave band
only by C; and connection to a car or external aerial
is made via the 5pF capacitor Cs.

Preparing the Chassis

In order to avoid excessive heat being conducted
to the diode and transistors whilst soldering, it is
advisable to apply a small amount of solder to
certain numbered tags (see under following para-
graph) so that they are thoroughly tinned. Com-
ponent leads, having been cut to length, should
similarly be dealt with, the solder being applied with
a fully heated iron.

Below-Chassis Wiring

In conjunction with the following instructions,
see Fig. 2. All tags except 2, 3, 18 and 19 should be
prepared as instructed, ensuring that the solder
flows evenly and smoothly. Solder into position the
diode noting that the red end is connected to tag 17.
A pair of pliers should be used as a heat shunt
when soldering the diode into position.

The volume control is now fitted to the board.
(See Fig. 2.) It will be found that tags B and E
of the control will fit into tag apertures 20 and 22
and tag A will slightly overlap the edge of the board.

THE RADIO CONSTRUCTOR



Components List j/

Resistors Car
R, 1kQ § watt ] z
R, 4.7k § watt i :
R;  100kQ § watt Cq 3
Rs  220kQ 1 watt
Rs 12k 3 watt e, 4
Rg 10kQ § watt i i
R, 10kQ § watt -l
Rg 220Q } watt Red !l s
Ro 100 } watt I
VR Sk potentiometer with Aerial 18 Iveliow
switch Fc:;""‘ Green
Capacitors
C;  200pF variable

C,  47pF ceramic -
C;  25uF, electrolytic, 12 w.v. &7
Cq4  O0.1uF paper
Cs  O.1uF paper

Cs  0.002F paper e

C7  S00uF electrolytic, 12 w.v. o0

Cg 5pF ceramic

Ry

Inductors J ]

Ferrite aerial {R.C.S. Products Ltd.) l l

L, L, (R.CS. Products Ltd.) ~—— Low-high impedance earpiece

fitted .into jack socket switches

Transformers out loudspeaker

T, Driver type LT44 (R.C.S. Products Ltd.) fig. 1. Circuit of the “Revilo-4"

T, Output type LT700 (R.C.S. Products Ltd.) pocket transistor portable L

. receiver .
Transistors d

TR; Mullard OC44 Batrery

TR, Mullard OC81D 9V type T6004 (Vidormax)

TR3, TR4 Mullard OC81 (matched pair)
Miscellaneous

Speaker, output and car aerial sockets, pre-tagged

Germanium Diode L .
OA70 or equivalent board, dial. case, etc. (R.C.S. Products Ltd.)

Tags B and E of the volume control should now be The choke L; should now be soldered into posi-
soldered to apertures 20 and'22. Ensure that tag D tion, one end to tag 16 and the other to the positive
of the volume control does not foul tag 16 on the bar.

board. Dealing now with C,, one end is connected to

Ro (109) is now soldered into position between tag 16, the other end being soldered to tag 1,
tags 7 and 13, see Fig. 2. sufficient length being left to carry on to tag 2.

The remainder of the under-chassis wiring, as Secure C; (200pF) to the board ensuring that it
shown in Fig. 2, should be left until the above- does not foul the choke L.
chassis work has been completed. Solder Rg (10k)) between tag 17 and the positive

bar, taking care not to cover the adjacent hole in

Above-Chassis Wiring the board. (See Fig. 3)

One end of a short length of 22 s.w.g. bare tinned Secure into position R; (4.7k ) between tag 3 and
wire is now soldered to tag 20 as shown in Fig. 3, tag 4.
the other end of this wire being fixed to tag 21. One end of C4 (0.1xF) is next soldered to tag 3
This wire will be referred to as the positive bar. and the other end to tag 2.

Next, solder into position between tags 20 and 6, R; (100k§2) is now soldered between tag 4 and

R, (1kQ) and ensure that a length of systoflex is tag 18. - .
placed over the long connecting wire of this resistor. , Connect between tag 18 and the positive bar Ry
having first soldered the black end of C; (254F) to {10k Q). Ensure that this component does not cover
one end of R, (tag 6) whilst the red (positive) end the adjacent hole in the board. (See Fig. 3.)
is connected to the positive bar. (See Fig. 3.) Connect Cq (0.002uF) between tag 18 and the
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rig. 2.  Below-chassis wiring.
Note that the numbered tags

shown here soldered should be
pre-tinned before connecting the
components

positive bar. A space should be left between Cs

and R; to enable a short length of p.v.c covered

wire to be next connected from tag 13 to the positive

bar. Ensure that this latter wire is clear of tag 18.
Cs.(0.1uF) is next connected between tags 17 and
8 s

Connect R4 (220kQ) between tags 11 and 4.

Connect Rg (220Q) between tag 19 and the
positive bar.

Connect Rs (12k ) between tag 19 and tag 4.

The red (positive) end of C; (500pF) is now
soldered to the positive bar and its other end to
tag 4.

One end of Cg (5pF) is next connected to the
fixed vane solder tag (see Fig. 3) of C;, the other
end being left free for the time being.

The choke L, is next soldered into position. The
final position of L; is important if best results are
to be obtained and consequently the connecting
wires of this component should be left fairly long
in order that the maximum adjustment is later
possible. (See under Completing the Assembly.)

The ferrite aerial coil can now be soldered into
circuit. Place the coil into position on the rod and
clip the rod into place. See Fig. 3 for correct orienta-
tion. of the coil. The yellow lead is soldered to tag
5, the green lead to tag 18, the blue lead to the
fixed vane tag of Cy, and the red lead to the copper
(moving vane) tag of C;. The coil should be so
positioned that it is free to move along the rod in

order to obtain the maximum response when testing
the receiver. Once this position has been found, it

Rear view of the completed
receiver
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Fig. 3. Above-chassis wiring of the receiver

will be secured with a small amount of Evostick or
similar adhesive.

The driver transformer T, and the output trans-
former T, are next to be fitted to the board. Note
carefully the orientation of these from Fig. 3. The
transformers should be affixed with a small amount
of Evostick or similar adhesive. (T; laminations are
covered with a red p.v.c. material.)

Dealing with T first, the coloured leads should be
connected into circuit as follows. Blue wire to tag
4, orange wire to tag 8, white wire to tag 19, red
wire to tag 14, and green wire to tag 9. All leads
should, of course. be cut suitably to length before
soldering into the final position.

Concerning T3, connect the orange wire to tag {5,
the white wire to tag 4, the blue and green wires to
tag 10, and the red wire to one tag of the speaker.

Next, proceed with the speaker and phone
socket wiring. The remaining speaker tag should be
wired to the central tag of the phone socket as
shown in Fig. 3. The upper tag of the phone
socket should next be soldered, by means of a small
length of insulated wire, to tag 15. The remaining
tag of the phone socket is then connected to tag 10.

Wiring of Transistors
Having completed aill of the foregoing tasks,
carefully turn over the whole of the assembly so that
the under-chassis is visible, as shown in Fig. 2.
Transistors are easily damaged by the application
of excessive heat and for this reason it is essential
that the following precautions are observed. When
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soldering the transistor leads, use a pair of pliers as
a heat shunt, hoiding each lead as near to the free
end as possible whilst the soldering process is
carried out. Clean the ends of these leads before
soldering in order that the joints can be made as
quickly as .possible whilst effecting an efficient
soldered joint. On no account should the heating
process be prolonged.

Before soldering the transistors into circuit, the
foillowing tag eyelet holes should be tinned and
filled with solder: I, 5, 6, for TR;: 8, 11, 13, for
TR, 7, 14, 15, for TR3; 9, 10, for TR4.

Dealing with TR,, suitably cut the wires to
length and cover with small lengths of systoflex or
p.v.c. sleeving and connect the wire nearest the
white spot (collector) to tag 1, the centre wire (base)
10 tag 5 and the remaining wire (emitter) to tag 6.

Wiring into circuit TR>, connect the wire nearest
the: white spot (collector) to tag 8, the centre wire
{base) to tag 1] and the remaining wire (emitter) to
tag 13. having of course cut the wires to length and
insulated them by fitting p.v.c. sleeving or systoflex.

Obtain TR, cut wires to length and fit sleeving,
then proceed as follows: wire nearest the arrow or
spot (collector) to tag 15; centre wire (base) to tag
14 and remaining wire {emitter) to tag 7.

Lastly, connect TR4 (having cut wires to length
and fitted sleeving) with the wire nearest the arrow
or white spot to tag 10, the centre wire to tag 9
and the remaining wire to tag 7.
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Remaining Connections

Using a piece of insulated fiex about 6in long,
join one end to tag 4. The other end of this wire
connects to the battery negative terminal when
fitted into the case.

A red wire from tag 22 near the volume control
may next be soldered to the positive connector of
the battery. Wiring up is now complete.

Completing the Assembly

Having soldered the battery into circuit, the
receiver should be switched on by rotating the
volume control, a hissing noise indicating that the
circuit is working correctly. Rotate the tuning
capacitor C; until a station is heard, remembering

that the assembly may require some lateral movement
for best results owing to the directional properties of
the ferrite rod aerial assembly. Using an insulated
screwdriver handle, or better still a plastic knitting
needle, push the aerial coil along the ferrite rod
until best results are obtained with the required
frequency coverage. At the same time alter the
position of the choke Ly, as near to the coil as
possible. until optimum results are given. Fix the
aerial coil in position on the rod with adhesive.

By means of the bolts, spacers and nuts provided,
carefully fit the whole assembly into the case and
the tuning scale over the-spindle of C;. Connect the
free end of Cg to the car aerial socket. The Revilo-4
is now ready for use.

A FOLDING
BENCH

Designed by A. LEE

T FREQUENTLY HAPPENS THAT THE HOME-
contructor or experimenter requires a compre-
hensive work-bench with built-in test gear and

similar equipment, but that sufficient space is not
available for this to be installed on a permanent
basis. The same problem may be encountered by
the amateur transmitter or short-wave listener
who requires a comfortable operating table which
is completely fitted out with receiver, transmitter,
and ancillary gear. This article describes a bench,
or table, which offers extensive facilities, but which
may nevertheless be very conveniently folded up
and disassembled into its constituent parts whenever
the need arises. The bench may, similarly, be
very quickly assembled when it is required for use.
The design is versatile, and allows for partial
folding, as well as complete disassembly.
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The Complete Bench

In Fig. 1 the bench-is shown completely assembled
and ready for use. The diagram illustrates the
base section together with cabinets B, C and D,
the latter being mounted and opened out into
their final positions.

The base section is shown on its own in Fig. 2,
which illustrates the legs folded up. In this position
the legs are secured in place by a small catch,
whereupon the base section can now stand on the
four castors indicated as F, these enabling it to
be easily pushed around. The legs are shown in
the upright position in Fig. I, and are held firmly
in position by bolts and wing-nuts. The lengths
of the legs, when in the upright position, raise the
base section sufficiently high to allow comfortable
leg-room underneath.

Fig. 2 also shows drawer A, this being intended
to take tools, manuals, log-books, or any other
material associated with the purpose of the bench.
There are also two holes indicated by letter E.
These are drilled to take lin bolts.

The Cabinets

The centre, and left and right hand cabinets
appear in Fig. 3. The centre cabinet, B, fits on
top of the base section as in Fig. 1, and is held in
position by two bolts and wing-nuts which pass
through holes E in the base section (Fig. 2) and
corresponding holes in the centre cabinet. Drawer
A has, of course, to be removed whilst the securing
bolts are being fitted.

The centre cabinet is fitted with a hardboard
panel sunk in by some 2in to allow clearance for
and knobs,. dials, and switches, etc., which are
mounted on it. There is also a drop-down panel
which is fixed by two hinges at the bottom. This
panel may be lowered as indicated in Fig. !, and
it provides the working surface for the bench.
In the down position, the panel overhangs the
top surface of the base section, thereby providing
a large working area. When it is in the closed,
or up, position the panel may be secured by a
simple ‘catch or button, whereupon it provides
protection for some of the equipment mounted on
the hardboard panel behind.
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shown (4 off each )

The left and right hand cabinets, D and C, secure
to the centre cabinet by means of quick release
hinges. These are shown in detail in Fig. 4. The
lower half of each hinge is fitted to the centre
cabinet, with the result that the two side cabinets
may be readily dropped into position and swung
round on the hinges to any desired angle. The
hinges can be home-constructed, in which case
both halves employ pieces of 4in by 1 in strap-iron
bent in similar fashion. A %in bolt is fitted to the
upper piece of strap-iron and is held in position
with a nut, the protruding threaded section engaging
with the lower piece of strap-iron. Alternatively,
the head of the bolt may be cut off, and the threaded
section secured to the upper piece of strap-iron
by means of two nuts.

Additional Work Surface

Returning to Fig. 3, it will be noted that the
side cabinets D and C each have a hardboard
panel sunk in by some 2in in the same manner
as has the centre cabinet. Once again, recessing
in this manner provides clearance for knobs and
switches, etc. The side cabinets also have circular
drop-down panels which are hinged in the same
manner as is that of the centre cabinet. These
circular panels are shown in the open position
in Fig. 1, whereupon it will be seen that they not
only provide an increased surface but also cause
the side cabinets to take up a convenient angle
for working. In Fig. 1 the panels are secured by
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two securing bolts and wing-nuts which pass
through holes in the upper surface of the base
section and the drop-down panel of the centre
cabinet. (These holes are not illustrated in Figs.
2 and 3.)

If it is not required to completely disassemble
the bench, partial folding may be achieved by
raising the drop-down panels of the centre and
side cabinets, and of then swinging the Ilatter
inwards on their hinges as shown in the top view
given in Fig. 5. It will be noted that the side
cabinets are so dimensioned that they fit snugly
against each other and the centre cabinet when
folded, and that their adjacent edges are angled.
When the cabinets are folded in this manner, the
equipment on the hardboard panels is protected
against the ingress of dust and dirt.

A final point has to do with the raising and
lowering of the legs on the base section. It will
be found easier to raise and lower the legs if the
cabinets are not fitted, this point being especially
true if the latter contain heavy equipment. In
consequence, the legs should be opened out first
during assembly, and closed last during disassembly.
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unerstanding

N LAST MONTH’S ISSUE WE INTRODUCED PRACTICAL

fixed capacitors, describing the construction

of mica, paper, and plastic film types. We
also dealt briefly with ceramic capacitors, pointing
out that these components may be classified as
high-K or low-K according to the dielectric constant
of the ceramic employed. It was stated further
that the ceramic dielectric may be formed into
a wide variety of shapes to meet particular require-
ments, and that the ceramics available offer a
wide range of temperature coefficients.

We shall now continue with the ceramic capacitor.

Disc And Tubular Ceramic Capacitors

The two most common ceramic shapes are those
of the disc ceramic capacitor and the rubular ceramic
capacitor.

The construction of the disc ceramic capacitor
is shown in Fig. 40 (a@). The dielectric is a ceramic
disc, and the plates consist of two layers of silvering
fired on to either side. Lead-out wires are soldered
to the silvering and the whole component is then
covered by a hard resin or “cement”. Since the
lead-out wires are anchored only by the solder
joint, it is necessary to ensure that there is a high
degree of adhesion between the silvering and the
ceramic as the former may otherwise be pulled
away if the component is handled carelessly.
Additional strength is imparted by the resin or
“cement” covering; and in some modern disc
ceramic capacitors the lead-out wires are so firmly
anchored that the wire itself breaks, if subjected to
tension, before the silvering fractures.

Tubular ceramic capacitors have the basic
construction shown in Fig. 40 (b). In this, one
plate consists of a layer of silvering which covers
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most of the outside surface. The second plate
consists of a layer of silvering on the inside surface,
this being continued round one end to the outside.
Lead-out wires are wrapped one or more times
around the ends of the tube and are soldered to
the silvering. The whole component is then covered
by a resin or ‘“cement” to provide protection.
With the tubular ceramic capacitor there is a
mechanical anchorage for the lead-out wires in
addition to the solder joint, and these wires are,
in consequence, firmly secured to the body of the
capacitor.

An alternative construction for the tubular
ceramic capacitor employs brass end-caps for
connection to the inside and outside silvering.
Lead-out wires are fixed to the end-caps and the
whole component is sealed in a ceramic tube,
as in Fig. 40 (¢). This method of assembly was
employed to a considerable extent with early
tubular ceramic capacitors but has nowadays
been largely superseded by the construction shown
in Fig. 40 (b).

Both disc and tubular ceramic capacitors are
used in assemblies where, because of miniaturised
layout or circuit requirements, very short lead-out
wire lengths are required between the body of
the capacitor and the external points to which it
connects. With practical components the length
of lead-out wire available may vary from capacitor
to capacitor due to variations in the thickness
of the protective resin or “cement”. The latter
tends also to form around the lead-out wire in a
manner similar to that shown in Fig. 40 (d). A
further requirement is that it is frequently necessary
for the leads of disc or tubular ceramic capacitors
to be passed through holes in printed circuit boards,
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Fig. 40 (a). The basic construction of the disc ceramic capacitor
(b). Cross-section through a tubular ceramic capacitor
(c). An alternative construction for the tubular ceramic capacitor

(d). The protective coating tends to form oround the legs of ceramic capacitors unless close control is maintained

during manufacture
(€). The “‘bare-bottom’ technique keeps lead-out wires clean

(f)- Ceramic capacitors far printed circuits. {*‘Pluggable” capacitors similar to that shown here are the subject of a

Registered Design by Erie Resistor Ltd.)
(g). The “pluggable” capacitor soldered to a printed circuit board

whereupon excess resin on the lead-out wires
prevents the component from being mounted
correctly. If the resin coating on the lead-out
wire is sufficiently thin it may pass through the
hole in the printed circuit board also, thereby
preventing a reliable solder joint to the copper
foil. All these difficulties may be overcome by
careful control of the application of protective
resin or “cement’” during the manufacturing
process with, perhaps, a lead-out wire cleaning
operation later. However, an alternative approach,
which has been popular for a number of years,
consists of employing the ‘“bare-bottom’ method
of protection illustrated in Fig. 40 (e). This consists
of applying the protective resin or ‘“‘cement’ over
part of the capacitor only, the section adjacent
to the lead-out wires being completely unprotected.
The result is that lead-out wires are completely
clean. The fact that the ceramic and silvering
are not covered does not reduce the reliability
of the capacitor as these are quite capable of
withstanding exposure to the atmosphere for
normal applications. The “bare-bottom™ finish
may be employed with both disc and tubular
capacitors.

“Pluggable” ceramic capacitors suitable for
use in printed circuit boards have been developed
by Erie Resistor Ltd., and an example is illustrated
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in Fig. 40 (f). As may be seen, this coansists of a
tubular ceramic capacitor fitted with end-clips
having extensions capable of being passed through
the holes of a printed circuit board. The extensions
may then be soldered as shown in Fig. 40 (g).
These capacitors are provided with a protective
coating of enamel.

Disc and tubular ceramic capacitors can be
made with either low-K or high-K dielectrics.
Low-K disc capacitors normally have values
ranging from some 3pF to 100pF, high-K types
extending the range to around 0.01uF. Typical
disc capacitors have diameters ranging from some
0.3 to 0.6 in. according to value. Low-K tubular
capacitors have a range of capacitance extending
from 0.5pF to around 500pF, high-K types extending
this to around 0.02uF. A typical low-K tubular
ceramic capacitor having a value of 20pF would
have a length around 0.75in and a diameter of 0.3in.
A high value tubular capacitor (either low-K or
high-K) would, typically, have a length of 1.2in
and the same diameter. Working voltages are of
the order of 350, 500 or 750.

Low-K ceramic capacitors normally have toleran-
ces on capacitance of +20%, +10%, +359%,
429 or +1%, although intermediate tolerances
may also be encountered. With low value compo-
nents the tolerance may be expressed in units of
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capacitance, e.g. -+0.5pF. High-K ceramic capaci-
tors are not normally encountered with tolerances
of less than +10Y% and those employing dielectrics
with very high dielectric constants may have
extremely wide tolerances. Typical examples are
—20%,+80% on nominal value or, even, G.M.V.
(Guaranteed Minimum Value) with no indication
of positive tolerance. These wide tolerances are
not a great advantage, as high-K ceramic capacitors
are particularly useful in circuits which only require
that minimum capacitance does not fall below a
specified figure.

The values and tolerances of ceramic capacitors
are frequently printed on them. Alternatively, a
colour code may be employed.

Other Ceramic Shapes—The Feedthrough Capacitor

A number of alternative dielectric shapes for
ceramic capacitors may be encountered, but these
all employ the basic construction in which the
plates consist of layers of silvering deposited on
opposite sides of the ceramic. A fairly common
example is shown in Fig. 41 (a), wherein the silvering
is deposited on a cup-shaped dielectric.

An interesting development, again due to Erie
Resistor Ltd., is illustrated in Fig. 41 (b). In this
case the shape is basically tubular, but the outside
diameter of the dielectric increases over the top
third of the tube. This type of capacitor is connected
into circuit by dropping it into a hole in a metal
chassis together with a ring of resin-cored solder
as in Fig. 41 (¢). A centre pin is.then dropped
into the hole in the ceramic together with another
solder ring. The assembly is put into an oven
which causes both solder rings to melt, with the
result that the outside silvering becomes soldered
to the chassis and the centre lead becomes soldered
to the inside silvering. See Fig. 41 (d). By taking
advantage of this construction it is possible to
solder a large quantity of capacitors to a chassis
in one automatic operation, and the technique
has been extensively employed in television tuner
units whose small chassis can be easily raised
to the required temperature. As will be seen,
the ceramic and silvering of the capacitor are
unprotected, as with the lower half of the ‘“bare-
bottom” capacitor, although a lacquer capable
of withstanding oven temperatures and which does
not interfere with the soldering operation may
sometimes be applied initially to the units. Also,
the outside silvering may sometimes be pre-tinned
to facilitate the automatic soldering operation.

The capacitor of Fig. 41 (d) enables a connection
to be made both above and below the chassis by
way of the centre pin. In consequence, not only
does it offer a capacitance to the chassis but it
also enables a connection to be taken through the
chassis as well. A component if this type is known
as a feedthrough capacitor. Generally, feedthrough
capacitors have the appearance shown in Fig. 41 (e),
in which the centre pin is fitted by the capacitor
manufacturer as, also, is a metal skirt. The latter
may then be soldered to the chassis in normal
manner, care being taken to prevent excess heat
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which could melt the solder at the junction of
the skirt and outside silvering, or the solder joint
at the inside silvering. (Many feedthrough capacitors
do not, however, have a solder joint between the

T

Centre pin

“Chassis

mM387

Fig. 41 (a). Cross-section through a capacitor having
a cup-shaped ceramic dielectric
(b). The Erie shouldered feed-through capacitor
(c). The shouldered feed-through capacitor ready for
soldering
(d). The appearance after soldering.
(e). A typical feed-through capacitor
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skirt and the outside silvering, the skirt merely
being sprung on to the outside of the tube). The
feedthrough capacitor is essentially a tubular
component, and offers capacitances ranging from
5pF to 0.01pF.

Temperature Coefficients Of Ceramic Capacitors

The temperature coeflicient of a ceramic capacitor
depends upon the ceramic employed. This fact
is of particular advantage in certain aspects of
radio work because a capacitor whose temperature
coefficient is known may be employed to counteract
the effects of rise in temperature in other parts of
the circuit. By careful control of the ceramic
mix used for the capacitor body it is nowadays
possible for ceramic capacitors to be manufactured
having closely controlled temperature coefficients.
However, only the low-K ceramics may be employed
for this application.

The standard range of temperature coefficients
for ceramic capacitors is P100, NP0D, N030, NO8O,
N150, N220, N330, N470 and N750.1 (It is a conven-
tion to prefix the zero coefficient, NPO, with both
the letters N and P. Also, a zero appears before
the significant figures in NO30 and NO80 to
maintain the three-figure group). Tolerances on
temperature coefficient are held at relatively close
levels, typical examples being P100+309%, and
N470+15%. Sometimes, ceramic capacitors having
temperature coefficients in the range just mentioned
are described as “‘temperature-compensating capaci-
tors’’.

In circuits where the temperature coefficient
of the capacitor is not important it is usual to
employ P100 or N750 components.

High-K ceramic capacitors are not employed
for temperature compensation as their coefficients
vary widely with temperature.

Electrolytic Capacitors

If a loose roll of aluminium foil is immersed
in a suitable solution, or “electrolyte™, a very thin
film of aluminium oxide will form on its surface
when the positive terminal of a battery is connected
to the foil and the negative terminal to the electrolyte.
See Fig. 42. This film may be several hundred-
thousandths of an inch thick only, and it is an
insulator. In consequence, an electrolytic capacitor
is given, one plate being provided by the alummnium
foil and the other by the electrolyte, which is
capable of passing an electric current. The dielectric
is given by the film of oxide on the surface of the
aluminium foil.

The dielectric constant of the aluminium oxide
is fairly high, at approximately 8 to 9, and since
the oxide is also very thin it is possible for the
simple electrolytic capacitor of Fig. 42 to have
a large capacitance in relation to its volume. A
high ratio of capacitance to volume is, indeed,
the major advantage of the electrolytic capacitor.

1 These figures define the change in capacitance in parts per million
for a rise in temperature of 1° C. The letter P signifies a positive
coefficient, i.c. one which gives an increase in capacitance with rise
in temperature, whilst the letter N signifies a negative coefficient.
See Understanding Radio part 8, April 1962 issue.
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In order that an electrolytic capacitor may
function correctly it is necessary that a voltage
of correct polarity be applied to it to maintain
the oxide film. Because of this, electrolytic capacitors
are connected into circuits which apply such a
voltage continually when the associated equipment
is in use. Another important feature of electrolytic
capacitors similar to that of Fig. 42 is that, if
the polarity of the applied voltage is reversed,
the oxide film disappears and the capacitor may
break down permanently. In consequence, it is
always important to connect normal electrolytic
capacitors into circuit with correct polarity. The
simple arrangement of Fig. 42 may be described as
a wet electrolytic capacitor since the electrolyte is
a fluid. Wet electrolytic capacitors were used
extensively up to some twenty to thirty years
ago, but they have now been superseded by
the dry electrolytic capacitor, In the latter,
the electrolyte is held in a semi-liquid state and
the disadvantages of the wet type, which had to
be mounted vertically to prevent spilling, are
overcome.

Dry electrolytic capacitors are manufactured
in much the same way as paper capacitors2, two
strips of aluminium foil being wound up into a
roll with paper interposed between. One of the
aluminium strips will have previously had an oxide
film built up on it, and this strip will be the positive
plate of the completed capacitor. The paper
between the strips of aluminium foil is highly
absorbent. When the capacitor has been rolled,
it is placed into a bath containing the electrolyte,
whereupon the latter permeates throughout the
paper. To ensure complete impregnation of the
paper, this process may be carried out under
vacuum. When impregnation is complete the
two aluminium foils are now separated by the
electrolyte, which is held in suspension by the
paper. The roll can than be fitted into its housing,
lead-out wires or solder tags being connected to the
foils.

The capacitor is not yet usable, however, as
parts of the aluminium oxide film will have been
damaged due to the handling it has received. In
consequence, the capacitor has to be “formed”
by connecting a source of e.m.f. to it with correct

2 The construction of paper capacitors was described in last
month’s issue.
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Fig. 42, The basic wet electrolytic capacitor
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polarity. This causes the oxide to reappear at
the points of damage, and the capacitor is then
ready for use.

The capacitance offered by an electrolytic
capacitor depends upon the area of the positive
plate, i.e. the foil which has the oxide surface.
A considerable amount of development work

Plain foit -

S VAV S AN

Etched foil

M389
Fig. 43. Cross-sectional view (magnified) of the
surfaces of plain and etched foils

has been undertaken in order to increase this area,
the most successful process to date consisting of
roughening the surface of the positive plate by
etching, so that a very large number of “hills”
and “‘valleys” are formed. Fig. 43 shows a cross-
sectional view of the surface of a plain foil and of
an etched foil, and it will be seen that the latter
has a much greater surface area. Since the oxide
dielectric is very thin it can follow the contours of
the etched surface and so allow the desired increased
capacitance to take effect. Both plain foil and etched
foil electrolytic capacitors are currently manu-
factured, the latter being, in general, significantly
smaller than plain foil types of the same capacitance
and working voltage.

It is general practice for modern electrolytic
capacitors to be housed in aluminium cans, lead-out
connections being provided by wires or solder
tags mounted in insulated mouldings. Wire-ended
electrolytic capacitors are normally single units
with a lead-out wire at either end, and are light
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Fig. 44. Mica capacitors employing the six-dot code
are marked as shown here
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Fig. 45. Three-dot and four-dot markings

enough to be supported in position by the wires
themselves. Chassis-mounting electrolytic capacitors
usually have lead-out solder tags at one end only
and are secured by means of a suitable clip.
Frequently, chassis-mounting types have two or
more capacitors in the one housing, these having a
common negative connection. It is common
practice, also, to employ the can itself as the negative
terminal for the capacitor.

Electrolytic capacitor values range from one
to several hundred microfarads for the higher
working voltage types, and up to several thousand
microfarads for the lower working voltage types.
Capacitances are usually in “round numbers”
(i.e. 25uF, SOuF, etc.), but there is a strong tendency
in this country for the higher working voltage
types to be manufactured with values in the progres-
sion 2uF, 4uF, 8uF, 16uF and 32uF. The values
and working voltages of electrolytic capacitors are
printed on their housings.

Electrolytic capacitors are low-tolerance com-
ponents, typical tolerances being of the order of
—20% +50°% or —20%+4100%,. Electrolytic
capacitors having aluminium foil plates should
not normally be operated above 70° C.

Since the oxide film of an electrolytic capacitor

First colour

Third colour

Fig. 46. A colour code used occasionally with small
paper capacitors
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TABLE VIII
Six-Dot Caracitor Copk (E.ILA. aNpD MIL-C-5A)

Dot 2 Dot 3 Dot 6 Dot 5 Dot 4

Colour Dot 1 lgél;i_g. Zggu Srleg Muitiplier Tolerance [Characteristic
Black M IIM%SA 0 1 +20% _
Brown — 1 10 e WA =
Red — 2 10° +2% -
Orange — 3 10° 139 _
Yellow — 4 10% — —
Green — 5 — +5%* —_
Blue — 6 — — —
Violet — 7 — — —
Grey — 8 .= — =
White EIA. 9 — — —

Mica
Gold = — 10 +5% o
Silver Jan - 102 +10% E

Paper

* not in MIL-C-5A Code.

is formed by electrical action, continuous current
is needed to maintain it. This is the leakage current
of the capacitor and is normally of the order of
milliamps or fractions of milliamps. Leakage
current increases as the temperature of the capacitor
rises.

Non-Polarised Electrolytic Capacitors

Some circuits require capacitors having Jlarge
values, and which may function when the polarity
of the applied voltage is reversed. Non-polarised
electrolytic capacitors have been developed to
meet this application.
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A non-polarised electrolytic capacitor may be
made in the same manner as the normal component,
the only difference being that both the aluminium
foils have oxide built up on them before being
rolled up. Since there are, in effect, two dielectrics
instead of one, the non-polarised construction
results in a capacitor having approximately half
the capacitance of a normal type of the same
dimensions.

Tantalum FElectrolytic Capacitors

An. a]temative to aluminium for electrolytic
capacitors is offered by the metal tantalum. The
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TABLE IX

Sx-Dot R.M.A. CopE For Mica CAPACITORS

Dot 1 Dot 2 Dot 3 Dot 6 Dot 5 Dot 4
Colour 1st sig. 2nd sig. 3rd sig. Multiplier Tolerance Working

figure figure figure voltage
Black 0 0 1 — —
Brown | 1 1 10 +1% 100
Red 2 ‘ 2 100 | +2% 200
Orange Bl 3 10° 3% 300
Yellow 4 4 10* +4% 400
Green 5 5 — +59% 500
Blue 6 6 — -4+6% 600
Violet 7 7 — +7% 700
Grey 8 8 —_ +8% 800
White 9 9 — £9% | 900
Gold — — 10" — 1000
Silver — — 102 +10% 2000
No colour —_ —_ — +209; -

oxide film formed on the surface of a tantalum
plate is tougher than that given with aluminium,
and it has a higher dielectric constant together
with a higher leakage resistance (i.c. less leakage
current flows). However, tantalum is a hard
metal and is difficult to produce in the form of a
thin foil.

Tantalum electrolytic capacitors have, neverthe-
less, been produced in continually increasing
numbers over recent years, and they offer especial
advantages in low voltage applications because
of their small size. Also, the electrolytes employed
with tantalum are such that these capacitors may
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be employed at higher temperatures than the
aluminium type. The problems of producing a
thin foil of the metal are avoided by using an
alternative form for the positive plate, and this
may consist of a mesh of wires, a porous cylinder,
or a relatively thick sheet of the metal. The plate
is immersed in the electrolyte, and the metal case
usually provides the negative connection. Tantalum
capacitors are normally made in working voltages
up to 150 volts, with capacitances up to some
50uF.

Capacitor Colour Codes
A number of colour codes are employed to
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TABLE X
R.I.C. Cope For CERAMIC CAPACITORS

Dot 4
Colour End Colour Dot 1 Dot 2 Dot 3 Tolerance
Temperz_iture 1st sig. 2nd sig. Multiplier
Coefficient figure figure 10pF or More than
less 10pF

Black NPO 0 1 +2pF +20%
Brown NO030 1 10 +0.1pF +1%
Red NOS0 2 10? +0.2pF* +2%
Orange N150 3 10° B +2.5%
Yeliow N220 4 10* s —

" Green N330 5 — 10.5pF +5%
Blue N470 6 — — —
Violet N750 7 — — —_
Grey PO30 8 102 +0.25pFt -
White P100 9 10" +1pF +10%

* Red for +0.2pF is not in the R.1.C. code but is used by some manufacturers.

t Some manufacturers use Orange for 40.25pF.

indicate the values of capacitors, and the most
commonly encountered are listed in Tables VIII
to X.

American moulded mica capacitors employ
a code in which the colours appear as six dots
on the case, as shown in Fig. 44. The correct
order of reading the dots is indicated by arrows
on the housing or by the maker’s name (which
should be correct way up) as indicated in the diagram.
Unfortunately, several codes have been used for
these capacitors in the past, and this tends to lead
to confusion. Table VIII shows the currently
employed E.LLA. and MIL-C-5A codes (previously
R.T.M.A. and JAN codes) for six-dot capacitors,
and these are very nearly the same as each other.
It will be noted that the colours represent the same
digits as they do in the resistor colour code,3
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and that they are read in much the same fashion.
If Dot 1 on the capacitor is black the capacitor
is a mica component employing the MIL-C-5A
code, whereas if it is white it is a mica component
employing the E.LA. code. Dot 2 gives the first
significant figure of the value, Dot 3 gives the second
significant figure, and Dot 6 gives the multiplier.
All values indicated are in picafarads. Dot 4
gives the “class” or “characteristic” of the capacitor
and defines aspects of performance which are
outside the present context. For amateur purposes,
Dot 4 may be ignored. Dot 5 gives tolerance,
and it should be noted that tolerances for +1%
and 439 do not appear in the MIL-C-5A code.
To take an example, let us assume that we have

3 See Understanding Radio. part 5, December, 1961, issue.



a capacitor coded as follows: Dot 1, white; Dot 2,
red; Dot 3, red; Dot 4, brown; Dot 5, orange;
Dot 6, brown. Dot 1 tells us that the capacitor
is a mica component employing the E.LLA. code;
Dots 2, 3 and 6 (red, red, brown) signify a value
of 220pF; and Dot 5 indicates a tolerance of 4-39.
For amateur purposes we ignore Dot 4.

The six-dot code may also be employed by some
paper capacitors, in which case Dot 1 will be
silver, as indicated in Table VIII. Values and
tolerances are then read as for mica capacitors.

There is an old colour code, the R.M.A. code,
which also employs six dots, and capacitors using
this code may sometimes be encountered. If
Dot 1 is any other colour than white, black, silver
or gold, the old R.M.A. code may be assumed.
Table IX gives details. In this case Dots 1, 2 and 3
give the first three significant figures of the value
(again in picafarads) and Dot 6 gives the multiplier.
Dot 5 gives the tolerance, whilst Dot 4 indicates
the working voltage, as shown in the table. As
will have been observed, this code offers three
significant figures in the value instead of the two
given by the later codes.

Fig. 45 illustrates moulded mica capacitors
employing the three-dot and four-dot code. The
three-dot code is employed with capacitors having
working voltages of 500 and tolerances of 4+209;.
Dots 1 and 2 give the first and second significant
figure of the value and Dot 3 the multiplier. If
the component is other than -+209%; Dot 4 may be
added. This indicates tolerance, using the same
colours as Dot 5 in Table IX.

The values of paper capacitors are usually
printed on their case, but a colour code is sometimes
employed for the smaller types. The colour code
normally appears in the form shown in Fig. 46.
The value (in picafarads) and tolerance of the
capacitor are then read in the same manner as
with a similarly coded resistor, the first three
colours indicating value and the fourth tolerance.

Ceramic capacitors are frequently colour coded,
and the system most commonly employed is
illustrated in Fig. 47 and Table X. The first colour
in the table is the “End Colour” and this appears
either at the end of a tubular capacitor, or to the
left of the group on a disc capacitor. Dots 1 and
2 follow, these giving the first and second significant
figures of the value (in picafarads). Dot 3 gives
the multiplier, whilst Dot 4 gives the tolerance.

Dot2
|
Dot 1 I Dot3
-
. _
o U0
End colou T pot 4

VL

Fig. 47. Ceramic capacitors marked for the R.I.C.
code

As an example let us assume that we have a ceramic
capacitor with the following coding: End Colour,
yellow; Dot 1, yellow; Dot 2, violet; Dot 3, black;
Dot 4, green. The end colour indicates a temperature
coefficient of N220, and Dots 1, 2 and 3 a value
of 47pF. Since the capacitor has a value greater
than 10pF, the green Dot 4 shows a tolerance of
+5%.

An adaptation of this colour code may be en-
countered with some ceramic capacitors which
are manufactured with either P100 or N750
ceramics. These have their values and tolerance
printed on them, the printing being white for P100
components and violet for N750 components.

Next Month
The writer had intended to commence on variable
capacitors in this issue, but it seems that we have

" already exhausted the available space. In con-

sequence we shall carry on to that subject next
month,

LONGLEAT MOBILE RALLY

Organised by the City and County of Bristol group of the R.S.G.B.

For the fifth Mobile Rally at Longleat on Sunday 17th June, 1962, from 10 a.m. to 6 p.m., the organisers have decided
to follow the pattern which made the last four rallies so popular. Probably no other site in the country can match the
attractiveness of the Longleat Estate as a venue for an event of this nature. This is an event to suit the family, there being
something of interest for everyone. Apart from the opportunity of visiting Longleat House itself, there will be the
usual rally attractions. These include various operating contests for the Mobiles, the Concours d’Elegance, a treasure
hunt, D.X. balloon race, etc.

Visitors traveliing from the Bristol direction are advised to go via Frome, leaving Frome on the Warminster Road
—A362—and turning right for Longleat where signposted. This is rather important as there is a one way system
operating on the Estate. 3

The two control stations this year will be G3ICHW/A on 1880 kc/s, and G3GYQ/A on 2 metres. Mobiles approaching
Longleat are particularly requested to avoid the control station frequencies as far as possible.
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NEWS
and

COMMENT

Closed circuit television systems
are gradually becoming used in all
types of activity. Applications in
banking, security and traffic control
have all been recently reported.
Another installation by E.M.I. will
be in the All India Telecommunica-
tions and Railway Signalling School,
Secunderabad, Andhra, and will be
used for noting the numbers of
railway wagons as they are moved in
sidings on the Central Railway,
Bombay.

Many readers will have learned of
the installation at Westminster of
closed circuit TV screens, designed
experimentally to supplement the old
ticker tape boards. Screens were
placed in such places as the tea room
and the library of the House.
Someone has told Peterborough of
the London Daily Telegraph “Chief
Whip is watching you”.

Hi-Fi Certification

Much concern has been expressed
in_recent months at the loose des-
cription by many manufacturers of
their audio apparatus as high-fidelity
equipment. Firms who specialise in
the manufacture of high quality
amplifiers, etc, have been particularly
worried at the misuse of the term
“high-fidelity™ as, in fact, such words
were becoming meaningless in the
radio sense.

This state of affairs may be
remedied in the near future if the
many reputable firms making hi-fi
equipment apply for, and obtain, the
certificate to be granted by the Audio
Manufacturers Group of BR.E.M.A.
The Group has issued a very com-
prehensive specification for Methods
of Measuring and Expressing the
Performance of Audio Frequency
Amplifiers.

There are various clauses which
must be complied with by those
firms seeking a certificate, e.g.
“registration of equipment will be
effected only on an undertaking from
the manufacturer that all production
of the equipment concerned will
maintain the performance exem-
plified by the verified sample, and
that any modification to the specifica-
tion will be notified to the Audio
Manufacturers’ Group immediately
it occurs”.
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We believe there is the possibility
of an approach to the British
Standards Institute. We hope to
publish an article in a future issue
dealing with this subject.

Amateur Television

The British Amateur Television
Club are holding their sixth Amateur
Television Convention at The Con-
way Hall, London, W.C.I, on
Saturday, 8th September, 1962, from
10 a.m. to 7 p.m.

The B.A.T.C. is a very enterprising
society founded in 1949. Its objects
are to inform, instruct and co-
ordinate the activities of amateur
radio enthusiasts experimenting with
television transmission, and to liaise
with other enthusiasts engaged on
similar work overseas. The club is
affiliated to the R.S.G.B., and has
more than 450 members of whom
about one third reside abroad.

Experiments have been mainly in
fwo directions, r.f. and video.
Constructional groups have been
formed as the resources required for
this type of experimentation are
considerable. On the video side, the
standards recommended are such
that a normal domestic TV set can
be used as a monitor, i.e. in the U.K.
200 lines 50 pictures per second
sequential, or 405 lines 50 fields per
second double interlaced, with wave-
forms similar to B.B.C.-LT.A.

Incidentally, the G.P.O. amateur
vision licence, costing £2 per annum,
does not require a knowledge of the
Morse code. The address of the
Honorary Secretary is 21 Silverdale,
Sydenham, London, S.E.26, from
whom further details may be ob-
tained.

A New Use for Colour TV

Colour television was used at a
major fashion show for the first
time in Great Britain, when E.M.L.
Electronics’ colour TV cameras went
to Wolsey Vanity Fair Lingerie, at
the Dorchester Hotel Baliroom,
London, on Tuesday, 1st May.

This was of great advantage to
the 400 lingerie buyers, from stores
all over the country, who attended
the show. It is important that the
buyer should be able to see garments
in close-up, to study details such as

lace decorations, fit, cut, styling and
colour, wherever she may be sitting
in the room.

This is not possible when she can
only inspect the garments from a
distance, but eight 2lin colour TV
receivers, strategically positioned
around the ballroom, ensured a
close-up view for everyone.

Opening the show, the George
Carden Dancers wore lingerie from
the collection—in that way adding
substance to the claim that lingerie,
which in Victorian times was un-
mentionable and in the 1930s was
mentionable, is now even showable.

Kenya to have TV

Kenya is to have television before
the end of this year and has “‘bought
British” to establish the public
service.

Marconi’s have been entrusted
with the order for the supply and
installation of the main items of
transmitting and studio equipment.
Formal contracts are being placed
by Television Network (Kenya) Ltd.

The transmitting equipment will
include a S5kW vision transmitter
Type BD 372A a 1kW sound
transmitter Type BD 324, a 3-stack
super-turnstile aerial Type BD 760
(giving an E.R.P. of 15kW), pro-
gramme input equipment, a filter-
plexer, a water-cooled test load,
harmonic attenuators and a con-
siderable quantity of other ancillary
equipment.

Marconi studio equipment will
comprise three Mark IV image
orthicon camera channels, four
vidicon camera channels Type BD
871, a transistorised sound control
console Type BD 968, picture
monitors, some master control equip-
ment, film projectors and ancillary
equipment. One of the BD 871
camera channels will be used in the
announcer’s studio and the others
for telecine pi :

The transmitting station will be
sited at Limuru, some miles
north-west of Nairobi (line of sight)
and the studios will be in Nairobi
itself. The station will operate in
Band 1 on lines to C.C.1.R. standards.
The service is expected to be in
operation by 1st October.

At Their Own Expense?

The Bulletin of the Association of
Broadcasting Staff, the organisation
to which many B.B.C. and I.T.A.
employees belong, included this
little joke in a recent issue. A
legatee who wanted to invest money,
was advised that the Director-
General of the B.B.C. was able to
offer a higher rate of interest than
British Railways because he carried
more passengers than Dr. Beeching!”
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This month Smithy the Serviceman and his able assistant, Dick, get down to a serious

“Y°M QUITE CERTAIN,” COMMENTED
Dick, “that Picasso doesn’t have
to use a ruler.”

Smithy, bent over the battered and
scarred wooden slab which he
fondly referred to as the Workshop
Drawing Board, abstained from
replying.

“Nor,” continued Dick, after a
moment’s further contemplation of
the Serviceman’s activities, “does he
use a ball point pen.”

“Picasso,” replied Smithy with
great finality, ‘“‘doesn’t repair tele-
vision sets”,

Dick considered this statement for
a moment, and appreciated its utter
conclusiveness from Smithy’s single-
minded point of view. Frowning, he
decided to drop the subject, and he
returned to the chassis he was repair-
ing. Meanwhile, Smithy laboured
busily at his drawing.

The Basic U.H.F. Tuner

For several unsuccessful minutes,
Dick tried to concentrate on the
receiver on his bench. But his
curiosity had been aroused, and he
turned round once more to the
Serviceman. )

“Just what is it youre drawing,
Smithy 7’

“You'll see in a minute,” pro-
nounced the Serviceman. “But I
will tell you that it is a futuristic
creation, and one which I've been
intending to present to the Workshop
for quite a few weeks.”
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consideration of u.h.f. tuner units

“Futuristic "

“That’s right.”

“And you’re going to present it
to the Workshop ?”’

“It will hang,” said Smithy,
briskly rattling his ruler over the
surface of the paper, ‘“‘on the wall in
a position of honour between the
inductance and capacitance abacs
and the full-sized signed portrait of
Jayne Mansfield.”

Dick looked impressed.

“This must be something,” he

remarked. ”When will it be
finished 7°°

“I'm on the last bit now,” replied
Smithy.

Carefully, the Serviceman drew a
line on his paper, after which he
put down his drawing implements
with the gesture of a man who has
done a job well and who knows he
has done it well. He gazed at his
work with great satisfaction, then
showed it proudly to his assistant.
(Fig. 1.)

Dick gazed at it with complete
incomprehension.

“Are you sure you’ve got it right 7"
he said, doubtfully. “I mean to say,
it’; not upside-down or anything, is
it?”

“Of course it’s not upside-down,”
snorted Smithy.

“Well, what is it?”

“What I have drawn,” said
Smithy grandly, “is the circuit of the
basic u.h.f. tuner unit”.

A gleam of intense interest came
into Dick’s eye.

““No kid ?”

“No kid,” confirmed Smithy.
“You’'ve been chasing me for
months to give you some gen on
w.h.f. tuners. So I'm now going to
do just that. Furthermore, I consider
the subject so important that we’ll
drop work right away and get down
to a full technical discussion.”

Smithy’s delighted assistant at
once turned to his bench and switched
off the equipment plugged into the
row of sockets at the rear. He then
drew up a chair and settled himself
expectantly.

“These are,” pronounced Smithy,
“early days yet, so far as u.h.f.
television in this country is concerned,
and so it may be thought that I'm
sticking my neck out in talking
already about a ‘basic u.h.f. tuner’.
So I'll give you a bit of background
before I get down to the technical
details. To beégin with, nobody
knows exactly what form u.hf.
tuners will take in this country.
There are, however, two main
possibilities. One possibility consists
of using a standard turret tuner with
additional u.h.f. biscuits. These
biscuits will allow the tuner oscillator
to run at a sub-multiple of the
frequency which would be required of
a u.h.f. local oscillator. This frequen-
cy is then multiplied by crystal
diodes and fed to the mixer in
company with the incoming u.h.f.
signal from the aerial.”

“Sounds a bit of a bodge to me,”
commented Dick.
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“Not at all,” said Smithy severely.
“It's a properly engineered idea.
Quite a few turret tuners on the
market today have spare space at
the end of the segment drum to
accommodate u.h.f. biscuits of this
type. The extra space is needed
because the u.h.f. biscuits will be
bigger than standard Band I-Band
111 biscuits since they hold more
components. They may have more
contacts, too. 1 don’t know what
performance these u.h.f. biscuits will
give and, whilst I don’t agree that
they represent a bodge, I must admit
that I do get the feeling that they are
an adaptation rather than a job
expressly designed for u.h.f. Any-
way, u.h.f biscuits on a standard
turret represent one main possibility
for u.h.f. reception.”

“What’s the other possibility ?”’

“The other possibility,” stated
Smithy, “‘is that future television sets
will be fitted with a separate u.h.f.
tuner which has been designed
specifically for the job. This will
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C1.C24.Co6.Ca7: ~Low capacitance feed-throughs
C5.C6:C7Ca.Ci3. Cig-Cop ~High capacitance feed-throughs

(approx. I000pF)

Ly toLg - UHF Chokes

have resonant lines instead of coils,
it will be tuned by a variable
capacitor, and it will have valves
which are especially intended for
the frequencies covered. And this is
where 1 really stick my neck out,
because I'm going to say right now
that I think that tuners of this type
will be employed in many, if not
most, British television receivers of
the future. I’'m going to say also
that I think the design of the
resonant line u.h.f. tuner has now
become sufficiently stabilised for us to
start talking in terms of basic
design and functioning.”

“You seem pretty certain about
all this,” commented Dick.

“I feel as confident as one can be
about things of this nature,” replied
Smithy. “Don’t forget that there
have been quite a few straws in the
wind recently. For instance, Sydney
S. Bird & Sons Ltd had leaflets
available at last year’s R.E.C.M.F.
Exhibition which described the new
‘Cyldon’ u.h.f. tuner type U.T. This

The basic circuit of a w.h.f. tuner unit. The i.f. output circuit is illustrated in simplified form. Component
values not shown are referred to in the text

leaflet included a circuit diagram of
the tuner, which is very similar to
the basic design I've drawn out here.
Also, the functioning of the stages
is identical. Further, there is an
article in the February issue of
Mullard Technical Communications
which describes a tuner that is, once
again, basically the same as that I’ve
drawn out. What is more, the
tuner described in the article is a
modification of a Philips tuner which
is already established, the modifica-
tion consisting of changing the PC86
r.f. amplifier in the Philips tuner to a
PC88.”

Smithy stopped and felt around in
his pockets. After a moment he
pulled out a flat tin, extracted a
very tiny cigar, and carefully lit it.
A rich and expensive aroma filled
the Workshop. .

“Added to the facts I've just
mentioned,”  continued  Smithy,
“there is the point that tuners of the
basic type I'm referring to represent
the most commonsense engineering
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approach to u.h.f television reception
that exists up to now. So I think
it’s quite safe to assume that their
basic design has stabilised in just
the same way as basic Band I-Band
III tuner design has stabilised.”

“You seem to have given this
quite a lot of thought,” commented
Dick.

“I have,” admitted Smithy. “And
that’s because I consider it important
that service engineers should get
reliable gen on new innovations well
in advance. This is, in fact, why I'm
giving you all this information now.”

Dick looked impressed.

“I must admit,” he said, “that I
find this rather exciting. O.K.
Smithy, let’s hear all about the
television tuner of the future!”

Resonant Lines

_ Smithy puffed contentedly at his
little cigar and settled himself more
comfortably.

“Right,” he said. “Now let’s
begin by taking a perfunctory
butcher’s at the nature of the animal
our tuner has to handle. We're
already familiar with Band I-Band
III tuners, and we know that Band I
is 41 to 68 Mc/s and that Band III
is 174 to 216 Mc/s. We refer to
Bands IV and V, the new Bands, as
whf. Of these, Band IV covers
470 to 582 Mc/s; and Band V
covers 606 to 960 Mc/s. Which is,
as you will admit, pretty high for
domestic entertainment purposes.”

“I'll say!” exclaimed Dick.
“Blimey, I've already considered it
a feat just working on Channel 11!

Smithy chuckled.

“960 Mc/s,” he said, “‘corresponds
to a wavelength of approximately
1ft. Just think of getting up on to the
roof to erect a half-wave dipole
which is only 6in long! Going back
to Band III for a moment, I don’t
need to remind you that some of the
higher channel coils in Band I-
Band III tuners often have one or
two turns only. When you get into
Bands IV and V, coils become pretty
hopeless as tuning elements and it’s
easier to work with the inductance
given by straight lengths of conductor
instead.”

“You mean,” queried Dick, “that
the inductance of a straight conduc-
tor is sufficiently high at these
frequencies for it to be looked on as
a coil?”

“That’s about it,”" confirmed
Smithy. “Although I should add that
you will still find conventional coils
used as u.h.f. chokes. Such coils
will not, however, be employed in
tuned circuits. For those we need
the straight conductors.

“Having said that,” continued
Smithy, “we can now get down to
considering the tuner circuit I have
been at such pains to draw out. As
you can see, it employs two triodes,
both of which have their grids at
chassis potential, The first triode is
a PC88 and it functions as a
grounded-grid r.f. amplifier. The
second triode is a PC86 and it
functions as a self-oscillating mixer.”

“There seems to be,” volunteered
Dick, who had been studying
Smithy’s diagram closely, “a lot of
screening in this circuit.”

“There is,” agreed Smithy. “The
screening causes the tuner to be
divided into five separate compart-~
ments. The aerial input is applied
to the left-hand compartment and
feeds, via our first tuned circuit, to
the cathode of Vi, the grounded-
grid r.f. amplifier. As you may see,
the tuned circuit includes the straight
conductor which I mentioned just
now, and which I've drawn as a rod.
To be more accurate, we should
refer to this conductor as a ‘line’. or
as a ‘lecher line’. Now, since the
grid of V; is at chassis potential, it
is possible to make this integral with
the screen between the first and
second compartments, with the
result that the anode circuit is
completely screened away from the
cathode circuit.”

“This seems pretty reasonable so
far,” commented Dick.

“Actually, it’s not too hard all the
way through,” replied Smithy, “pro-
vided that you don’t get put off by
the use of lecher lines instead of
coils. Now the anode of V; feeds
into what is called the primary tuned
circuit, this consisting of a line
having two trimmers and a variable
capacitor hung on to it, and which
I'll explain in greater detail shortly.

The variable capacitor is one section
of a three-gang component, and this
tunes the resonant circuit nearly all
the way through Bands IV and V.”

“No channel changing?”’

“None at all,” said Smithy.
“With a tuner of this type you tune
in your station with a variable
capacitor just as you do on the
medium-wave band.”

“The aerial input circuit doesn’t
have a variable capacitor connected
to it,”” objected Dick.

“I know it hasn’t,” replied Smithy.
“The aerial input circuit is more or
less aperiodic over Bands IV and V.
However, the resonant circuit in the
anode of V, is tuned, and it resonates
at signal frequency.”

“You said that the resonant
circuit is tuned through nearly all of
Bands IV and V,” said Dick.
“Why can’t it tune all of the two
Bands 7°

“I’'m not too certain about that,”
replied Smithy. “The range given by
present tuners seems to extend from
470 Mc/s up to 800 Mc/s or so.
Perhaps a little further development
is needed to get up to 960 Mc/s.
Anyway, we’re getting off the main
subject, which is that of following
the signal through the tuner. How
far had I got?”

“To the resonant circuit,” replied
Dick helpfully, ““in the anode of V;.”

“Oh yes,” said Smithy, “the
primary tuned circuit. The primary
tuned circuit is coupled to the
secondary tuned circuit in the next
compartment by a method which 1
shall describe later. The secondary
tuned circuit consists of a line with
another two trimmers tacked on to
it, plus the second.section of our
three-gang variable capacitor. The
secondary tuned circuit resonates at
signal frequency. O.K. so far?”’

“Not quite,” replied Dick, frown-
ing. “What I don’t understand is
that the secondary tuned circuit is
not connected to the mixer valve in
any way.”

“It isn’t connected,” said Smithy,
“but it is coupled. The coupling is
given by a wire which travels
parallel to the secondary line and
which connects between the cathode
of V, and its bias resistor and
decoupling capacitor, R, and C;s.

IN YOUR WORKSHOP . . .

Enquiries are often received from readers who require back issues of the magazine in which specific subjects were
dealt with by Smithy and Dick. May we remind those who are interested that our Indexes, which are issued at the
completion of each volume, contain a complete analysis of the subjects covered during a year.

Indexes to Volume 11 (August 1957 to July 1958), Volume 12 (August 1958 to July 1959), Volume 13 (August
- 1959 to July 1960) and Volume 14 (August 1960 to July 1961) are available at 9d. each, including postage, etc. Readers
are advised to ascertain the availability of back numbers before ordering.
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This wire has inductance and it
couples to the tuned line in much
the same way as, at lower frequen-
cies, a coupling coil would couple to
a tuned coil.”

“I'm with it now,” said Dick
excitedly. *“Since this wire couples
to the secondary line it causes the
signal frequency on this line to be
applied to the cathode of V,.”

“You_ are,” remarked Smithy,
“fully with it. So we now have the
situation where we are applying
signal frequency to the mixer, Va.
You will note that, here again, we
have a layout which enables the grid
to complete the screening between
the third and fourth compartments
of the tuner. Having fed our signal
frequency into the mixer, we next
have to get the latter to oscillate.
The oscillator tuned circuit for V;
is given by the line in the fourth
compartment, together with two
more trimmers and the third section
of the three-gang. The latter tunes
the oscillator circuit over Bands IV
and V, and this runs higher than the
signal frequency by the inter-
mediate frequency. Which is, of
course, what you get in any con-
ventional superhet mixer.”

Smithy stopped as he perceived
that Dick’s face was wearing a look
of agonised perplexity.

“What’s up 7’

“It’s the oscillator circuit,” com-
plained Dick. “I've been prepared
to accept tuned circuits using lecher
lines up to now, but I'm completely
stuck with this oscillator. All you’ve
got is a triode to whose anode you
connect a length of line together
with a few odd trimmers and
capacitors. And it oscillates!”

Smithy grinned.

“It is a bit of a shaker at first,” he
chuckled, “but I can assure you that
it does oscillate. And very reliably
too. This will be another thing Il
explain in more detail later on. For
the present, just assume that it does
oscillate.”

“QOkeydoke,” said Dick equably.
“We’ll leave it as a mystery for the
time being.”

“Fair enough,” said Smithy.
“Now, churning around inside our
self-oscillating mixer are both the
signal frequency and the oscillator
frequency. In consequence, the
intermediate frequency must be
present at the anode. And so it is.
We take this intermediate frequency
through the u.h.f. choke Lg and
apply it to an i.f. tuned circuit in the
fifth and final compartment. In
practical tuners, this i.f. tuned circuit
will very probably vary considerably
according to different makers’ ideas
and requirements, and I’ve shown it
here as a simple tuned transformer
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Fig. 2. Practical layout for a u.h.f. tuner, showing the internal screens.
It is possible for the order of compartments to be reversed, the i.f. compart-
ment appearing at the front

having a low impedance secondary.
There will also be a test point
immediately after Lg, its function
being to allow the manufacturer of
the tuner to get an i.f. output for
wobbulator display.

“And that,” concluded Smithy,

“is your basic u.h.f. tuner!™

“You make it sound very simple,”
said Dick, “but there’s a terrific
amount of detail I don’t understand.
Also, you haven’t mentioned the
heater circuit.”

“The heater circuit is pretty easy,”
replied Smithy. ‘“The heater wiring
has, of course, to pass through the
compartments to enable the con-
ventional series string to be set up.
It is important to ensure that the
heater wiring doesn’t carry signal
voltages from one compartment to
the next, and so you insert chokes
in it at any point where such un-
wanted couplings are likely to occur.
As a further precaution, the heater
wiring passes also through feed-
through capacitors. These would, I
should guess, be of the common-or-
garden 1,000pF variety. So far as
the service engineer is concerned, the
heater circuit could be a posstblc
cause of instability if a feed-through
capacitor went open-circuit or a
choke had some of its turns shorted
out. Apart from that, however, it
isn’t of great consequence to us.”

Practical Layout
“1 can appreciate that,” said Dick.

“What about the practical layout of
the tuner?”’

Smithy drew up his drawing board
and proceeded to scribble on a sheet
of paper.

“The practical layout will look
something like this,” he remarked,
when he had completed his quick
sketch. (Fig. 2.) ““As you can sce,
it is pretty similar to the circuit
diagram. We have the five compart-
ments, each separated from each
other by a metal screen. The metal
cover, which I’ve shown mostly cut
away, completes the screening and
makes each compartment virtually
watertight. The valves stick out at
the top of the case, and do not
appear in the middle of the layout
as they do in the circuit. However,
their effect is just the same because
the internal screens go right up to
the centres of the valve sockets, with
the cathode pin on one side and the
anode pin on the other. Also, the
grids of the wvalves connect to a
number of pins, thereby allowing a
really reliable connection to chassis
to be made. Indeed, the PC88 has
no fewer than five grid pins, all of
which connect to chassis. My sketch
doesn’t show trimmers. These would
normally be of the ceramic type in
which the adjusting screw is at
chassis potential and passes down a
threaded ceramic rod, and they
would be mounted at convenient
points on the side of the case furthest
away from the cover. In some tuners
the partitions may not be straight up
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and down, as I've shown here. They
may instead be sloping, so that the
aerial input and if. output circuits
can be squeezed into a small space
and thereby reduce the overall
volume of the tuner. Also, a
reduction gear for the three-gang
capacitor could be fitted in the front
compartment, if this was desir

The Primary Circuit

“All this”, said Dick, “seems
quite simple and easy to understand.
Now what about some details on the
various sections of the circuit? Can
you give me a bit more dope on
those lecher lines, for instance?”

“Certainly,” said Smithy. “A
good one to start off w1th is the
primary tuned circuit. Now, the
resonant lines in these tuners are
usually of the order of half a wave-
length long, which means that if you
have a peak positive voltage at
resonant frequency at one end you
have a peak negative voltage at the

Primary Line
Co Cn G2
Vi
Primary Line
Cio n Cr
vi
®
Primary Line
< TTOO >

©
M3s52

Fig. 3. {(a). The primary tuned
circuit

(b). The effect given by looking

upon the primary line as a coil

(c). When the Cug of V; is

considered, the primary line can

be seen to enter a pi tuned
circuit
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other end. This isn’t very different
from what you get with a coil in a
tuned circuit and so it is quite in
order, so far as simplified explana-
tions are concerned, to ook upon
the lecher lines as coils. The primary
tuned circuit, on its own, looks like
this. (Fig. 3 (a).) T've removed L4,
which is just a u.hf. choke, because
all it does is pass h.t. to the anode
of V;. Also Co, which has a low
reactance at u.h.f. Let’s see what
the circuit looks like if we re-draw
the line as a coil. (Fig. 3 ().) Do
you notice anything?”

“Wait a minute,” said Dick,
eagerly. “It seems very familiar to
me—isn’t it a pi tuned circuit?”’

“Nothing more and nothing less,”
confirmed Smithy. “All we’ve got
to do is add the Cag of V; to the
circuit and forget the trimmers for
a moment and we’re back to our old
friend, the pi resonant circuit!
(Fig. 3 (c).) The inductance, which
in this case is the line, is tuned by
the series combination of C;; and
Cag. Since Cj, is a variable, the
circuit can be tuned over a wide
range of frequencies.”

“Well, that’s simple enough,”
remarked Dick. ‘““What about the
two trimmers? Come to that, why
do you need two trimmers anyway ?”’

“You need two trimmers”, said
Smithy, “so that you can align at the
top and bottom of the band of
frequencies covered. When you're
at the low frequency end of the band,
Cj, inserts maximum capacitance
and minimum reactance. At the
same time, C,g, which has a low
capacitance, inserts a high reactance
into the tuned circuit. Small varia-
tions in Cag will, in consequence,
have a considerable effect on the
resonant frequency. We can’t vary
Cag, of course, but we can slap a
trimmer across it and use that to
align the resonant frequency to the
required figure.”

“I think P'm with this,” said Dick
slowly. “When you're at the bottom
end of the band C;; has maximum
capacitance. A trimmer would then
have maximum effect if it was
connected across Cag rather than
across Cjz. Because of this, you use
a trimmer at the valve end of the
line to align at low frequencies.”

“You've pgot it,” confirmed
Smithy. “At the high frequency end
of the band you have an oppos1te
effect. This time C; inserts minimum
capacitance into circuit. You've
already set up the trimmer at the
valve end of the line so, to get your
required alignment, you slap a

second trimmer across Cpz, which

now has a low capacitance, and
align with this second trimmer.”

<
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®
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Fig. 4. (d). The secondary tuned
circuit

(b). Ci4 may sometimes be
tapped into the line, as shown
here

“Well, that’s knobby,” remarked
Dick. “It’s almost the same as
trimming and padding on medium
and long-waves! At the low fre-
quency end of the band you adjust
the trimmer at the valve end of the
line and, at the high frequency end,
you adjust the trimmer at the tuning
capacitor end. Dead easy, isn’t it 7>’

“Most things in electronics”,
pronounced Smithy, “‘are easy when
you get down to basic.”

“Why”’, asked Dick, ‘“are the
trimmers tapped slightly along the
line instead of being connected to
their ends 7’

“That”, replied Smithy, “is not
quite so easy! I would guess that
they are tapped in a little in order
to ensure good overall tracking
between the three sets of tuned
circuits.”

“What value would the trimmers
have?”

“They’d be pretty low,” said
Smithy. “Different manufacturers
will, of course, use different values,
but I should imagine that the
trimmers would be similar to the
sort of thing you find in present-day
Band I-Band III tuners. You know,
0.5 to 5pF, or thereabouts.”

“What about the value of C;2?”

“It will vary according to tuner
manufacturer.”

“Yes,” persisted Dick, “but what
value would it have, approximately 7"

“Well,” said Smithy guardedly,
“from what I've seen, from manu-
facturers’ illustrations and such-like,
I would guess that the maximum
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capacitance of C;» would be around
the 50 to 60p¥ mark. The other two
sections of the three-gang would
have the same capacitance, of
course.”

“50 to 60pF,” mused Dick.
“Quite high, then.”

“There is a wide range to cover,
you know,” Smithy reminded him.
“And don’t forget that the tuning
capacitor has to operate in series
with the low capacitance between
the anode and grid of the valve.”

The Secondary Circuit

Smithy broke off and selected
another Lilliputian cigar.

“You like those, don’t you?” said
Dick chattily.

“They’re not bad,” replied Smithy.
“Better for you, of course.”

There was a pause for a moment.

“They say that full-size cigars”,
remarked Dick, “are rolled on the
thighs of Havana bathing beauties.”

“Are they?”’ said Smithy, in-
terested. “What a peculiar custom.”

“That cigar of yours”, continued
Dick in the same chatty vein,
“doesn’t seem to be drawing very
well.”

“] think it’s sprung a leak,”
replied Smithy.

He examined the cigar carefully.
Incautiously, he bent it experiment-
ally in the middle, whereupon he
found himself holding the two
halves. Dick seized one of these.

“Well, that’s a swiz,” he said.
“It’s all flakes of tobacco in the
middle which are just held together
by a couple of thicknesses of leaf on
the outside. Blimey, that cigar
wasn’t rolled, it was swept together!”

“It doesn’t pay”, said Smithy
severely, “to look too closely at
things of this nature. Let’s try
another one.”

Gingerly he took another cigar
from the little tin and carefully lit it.
This functioned satisfactorily and,
once more, a rich and expensive
aroma pervaded the atmosphere of
the Workshop.

“They don’t half smell good,”
commented Dick. “What you want
to do is to make yourself a whacking
great imitation cigar with a spot of
red Day-Glo at the end and a hole
down the middle. You could pop
those little cigars into it, smoke them
all day long, and everyone would
think you were rolling in loliy!”

Smithy considered this idea in
silence for a moment.

“No, 1 think I'd better not,” he
said very seriously. “After all, it

“Of course.”
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Fig. 5 (a). A typical Band {-Band Ill oscillator circuit
(b). Adding the C.x and Cgx of the valve demonstrates that the circuit is a Colpitts

{c). The basic u.h.f. oscillator circuit

(d). Replacing the oscillator line by a coil

(¢). Adding the C;x and Cgi shows that the u.h.f. oscillator is also a Colpitts
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would be rather in the category of
vain show, wouldn’t it? And I don’t
believe in vain show.”

Dick decided to change the con-
versation. He was never quite
certain whose leg was being pulled
when Smithy was in one of these
moods.

“We've discussed”, he said bright-
ly, “the primary resonant circuit of
our basic tuner. What about the
secondary resonant circuit ?”’

“It’s pretty well the same,” said
Smithy. “Once again you've got the
line, complete with trimmers at top
and bottom. (Fig. 4 (a).) The upper
end of the line doesn’t connect to a
valve electrode and so a small fixed
capacitor, Cy4, provides the neces-
sary capacitance down to chassis.
In some tuners Cj4 might appear
further down the line. (Fig. 4 (b)),
this being done presumably to
improve tracking. I would guess that
some tuners might not have Cj4 at
all, the required extra capacitance
being provided by giving Ci5 a
larger value.”

“How do the primary and second-
ary circuits couple together?”’

“That’s one of the points,” said
Smithy, “I was going to explain
later. The favourite scheme seems
to consist of having slots in the
screen between the two tuned cir-
cuits. I’ve indicated these, incident-
ally, in my original drawing. (Fig. 1.)
The slots allow sufficient capacitive
coupling between the two tuned
circuits to enable them to function
as a bandpass pair.”

“As a bandpass pair?” said Dick,
astonished. “But that’s exactly what
you have, with coils, between the
r.f. amplifier and mixer of a Band I-
Band III tuner!”

“That’s right,” grinned Smithy,
“and that‘s exactly what you have,
with lines, between the r.f. amplifier
and mixer of a Band IV-Band V
tuner!”’

“Well, I’'m dashed,” exclaimed
Dick. “This u.h.f. tuner business is
much simpler than I thought it was
going to be.”

“I know it is,” said Smithy, “and
it’s the simplicity of the basic tuner
we're considering, combined with its
commonsense engineering approach,
which makes me so certain that it
represents a stabilised design. Of
which, as I say, we will see plenty of
practical examples in the future.”

But Dick’s thoughts had turned
to a different matter.

“If you’ve got slots in the screen,”
he queried, “how do you adjust the
coupling between primary and
secondary 7’

“So far as I know,” said Smithy,
“you can’t. Apparently, bandwidth
can be varied by adjusting the
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mixer loading, and an easy way
of doing this would consist of
moving the wire between the cathode
of V, and its bias resistor and
capacitor closer to or further away
from the secondary line.”

“What sort of response do you
get from the primary and secondary
tuned circuits ?”

“The usual bandpass response,”

- replied Smithy, laconically. ““Double-

humped and flat within 2 to 3dB
over 8 Mc/s or so0.”

“And this is achieved over the
entire tuning range 7"

“Oh yes,” replied Smithy. “Apart
from the trimmers at either end of
the lines there are other tracking
adjustments as well. For instance,
you can have split tuning capacitor
vanes whereupon you adjust the
segments of the outside vanes for
correct tracking as you tune across
the range. I should add that all
these adjustments, tracking and so
on, would be carried out at the
factory where the tuner was made,
of course.”

The Oscillator

“Well, I think that’s cleared up all
my major queries,” remarked Dick,
“apart from the oscillator. That
really is a shocker!”

“No, it isn’t,” said Smithy, “it’s
pretty simple really. A good
approach is to start from something
you already know which, in this
instance, is a conventional Band I-
Band III oscillator. (Fig. 5 (a).)
How does that work ?”

“It’s just a Colpitts,” said Dick,
taking a sheet of Smithy’s paper and
scribbling on it. “All you do is to
add the Cax and Cgk to the circuit
(Fig. 5 (b)) and these two capacit-
ances give you a capacitive tap into
the tuned circuit and, therefore, the
Colpitts oscillator set-up.”

“That’s very nicely explained,”
commended Smithy, retrieving his
paper. “Now I'll show you what
happens with the u.h.f. tuner oscil-
lator circuit. As it stands, and
ignoring the i.f. coil, it looks like
this. (Fig. 5 (¢).) The next step is
to show the line as a coil and it will
make life easier hére if we drop the
trimmers as well. We can also lose
C>0 because its reactance at u.h.f. is
quite low. (Fig. 5(d).) OX.?’

Dick examined Smithy’s sketched
circuit diagrams closely.

“Yes,” he said. “There seem to
be no snags so far.”

“Right,” continued Smithy. “All
I now have to do is to add the Cgk
and Cax (Fig. 5 (e)), whereupon, hey
presto, we’ve got a Colpitts oscillator
again! Mind you, C,; is now in
series with the coil, but its relatively

low reactance, compared with Cgx,
won'’t upset the Colpitts operation.”

“Well,” commented Dick, it
certainly is a Colpitts after all! But
I’'m still not happy about it.”

“In what way ?”’

“Well,” said Dick, “for instance
the grid is earthed.”

“So what? You’ve still got the
Cak down to the cathode.”

“But that’s earthed, too.”

“No, it’s not,” said Smithy.
“The cathode’s floating. It’s floating
on the end of the wire which connects
to Rz and C;s. That piece of wire
offers quite a high impedance at
u.h.f.,, you know.”

“Of course it does,” exclaimed
Dick, light breaking in. *I can see
it all now. You know, Smithy, that’s
quite an oscillator circuit!”

“It is ingenious, isn’t it?” said
Smithy. “I should add one further
point about it incidentally. You’ll
note that the lowish-value capacitor
Cao couples the anode of the oscil-
lator to the top of the line. This
capacitor doesn’t affect the oscillator
action. Its function, instead, is to
reduce changes in capacitance at the
anode when the oscillator variable
capacitor is adjusted. Such changes
in capacitance would tend to detune
the if. coil.”

“Incidentally,” said Dick, as a
sudden thought struck him, “what
is the i.f. output of the tuner?”

“The same as the receiver if.”,
replied Smithy. ““The associated
Band I-Band III tuner will probably
have a biscuit which is tuned to
receiver i.f. The output of the u.h.f.
tuner would then go into this biscuit
and be applied to, say, the Band I-
Band I mixer grid. This offers a
very simple method of switching in
the u.h.f. tuner. However, there are
plenty of other possible ways of
coupling the u.h.f. tuner output into
the receiver.”

“What’s the test point after choke
Lg for?” asked Dick, returning to
Smithy’s basic circuit diagram.

“For factory alignment,” ex-
plained Smithy. “To examine the
r.f. response curve of the tuner, it’s
necessary to feed an output at i.f.
into the factory wobbulator ’scope.
You’ve got to get at this output
before it hits the 1.f. coil in the tuner,
or the latter will modify its shape on
the ’scope.”

“But”, objected Dick, “the i.f.
coil is still in circuit if you use the
test point.”

“That’s true,” said Smithy, ‘‘but
that’s partly because I've only shown
a simplified i.f. circuit in my sketch
of the basic tuner. There would
probably be some means of reducing
the effect of the i.f. coil in a practical
tuner, either by using a more compli-
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cated circuit or by damping the coil
out in some way. Even with my
simplified circuit you can still over-
come the effect of the i.f. coil.”

“How’s that?”

“By the simple process”, said
Smithy, “of feeding h.t. to the mixer
anode via the test point and a
suitable external load instead of via
the i.f. coil.”

The Aerial Circuit

“That seems”, commented Dick,
“to have pretty well cleared up
everything. There’s only one point
outstanding, and that concerns the
aerial circuit. Despite the wide
range of frequencies covered, the

aerial circuit doesn’t have a tuning
capacitor at all.”

“Ah yes,” said Smithy. ‘“‘We
referred to that earlier, didn’t we?
The aerial circuit is mainly aperiodic,
although there is a pi coupling which
matches the aerial to the cathode of
the grounded-grid r.f. amplifier at
the higher frequency end of the band.
The trouble here is that the input
impedance of the grounded-grid
triode is so low that whatever tuning
arrangements you had would be
pretty broad in response anyway.
At any rate, there is no attempt to
use a variable tuning capacitor in the
aerial stage or any tuner unit that
I've heard about myself. Such a

circuit would be quite possible of
course but, as I say, it does not seem
to be used in current tuners.”

Smithy stubbed out the remains of
his cigar.

“And that,” he said, rising and
looking at his watch, “is that.
There’s five minutes to go before
packing-up time, and I think we
could usefally employ those in
sticking my basic tuner unit diagram
up on the wall.”

Without further ado, Dick pro-
duced a hammer and a box of tacks
and commenced, under Smithy’s
supervision, to fix the diagram to the
wall. The Workshop had now
officially entered the U.H.F. Age.

TRADE REVIEWS . . .

LEARN
Whilst You Construct

if you are a beginner and wish to know
more about radio and TV, etc., Radio-
structor provides one of the finest
practical courses in electronics training
available today. Each course is supplied
compiete with a set of picture book
manuals and the specially designed
training kits, which are also provided,
are retained by the student.

No previous technical or mathematical
knowledge is required and there is, in
addition, an unlimited tutorial service
avaijlable.

The illustration alongside shows some
of the components issued with the main
Radiostructor course.

An exciting colour brochure providing
complete details is available direct from
Radiostructor, Reading, Berks.
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NEW RATCHET TURNSCREW WITH SIX

This extremely handy tool, which we have inspected

INTERCHANGEABLE BITS -

The illustration below shows the latest addition to
the Guys (Handtools) Ltd comprehensive range of
turnscrews which we feel would be of interest to our
readers.
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and tested, is basically a ratchet turnscrew having an
overall length of 9in. It is fitted with a spring loaded
quick release chuck and a magazine pattern handle
containing six bits for use with slotted screws, Phillip’s
type screw and an awl.

The ratchet mechanism can be set to drive or withdraw
screws and it can be locked in a third position allowing the
tool to be used as a rigid screwdriver. The finish is
chromium-plating on the barrel, shaft and cap, with
nickel-plated bits and chuck, and amber “tenite” handle.
Available as extras are BA nut driving heads in sizes 2BA,
4BA and 6BA priced at 2s. 9d. each, these being very
useful for the radio and home handyman.

The price (retail) of this well-made and robust tool
(model R96 individually carded) is 18s. 9d. The address is
?gys (Handtools) Ltd., 13/17 East Dulwich Road, London,
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o Bl Zener Diode
Stabilised Power

Part Two

HE POWER SUPPLY MADE BY THE WRITER ENABLES

a Grundig “Cub” transistor battery-operated

tape-recorder to be supplied from 240V a.c.
mains without the internal batteries being in circuit.
The supplies required are —6V at 280mA and —9V
at 11mA, the positive lines of both supplies being
common. In the recorder the —9V supply is
obtained by adding a 3V battery in series with the
6V battery.

The Circuit

The circuit of the power unit is shown in Fig. 8
and is extremely simple in design. The component
requirements are all fairly flexible excepting the
zener diode which supplies the motor; this must
be capable of dissipating 2W and a 5W VRS525A,
VR575A or VR625A is recommended. The actual
voltage required for the supply is 6V, supplied by
the VR625A, but the writer used an available
VRS525A, a 5.25V nominal diode.

The recorder has a centrifugally operated speed
regulating system, this employs a centrifugal switch
which, when the speed falls below a pre-determined
level, closes and increases the current to the motor

T

EBS
Fig. 8. Circuit diagram of power unit

Supplies

Conteiner._.

Fig. 9. Method of chassis construction

and therefore increases the speed. The switch opens
at another pre-determined level with the result that
the current in the motor oscillates between two levels.
This allows the motor to operate at a battery voltage
lower than nominal.

A mains transformer with a 50 volt secondary was
used by the writer, again because it was available.
However, a transformer output of between 20V and
50V would be satisfactory. The higher voltage gives
better regulation and allows the inclusion of several
stages of smoothing, thereby reducing the hum level,
whilst still being low enough to keep the power
dissipation in the overall voltage dropping resistor
within reasonable limits (about 13W).

A selenium bridge rectifier can be used or
alternatively, to reduce chassis size to a minimum,
semi-conductor power diodes. Construction can be
varied to suit individual tastes and requirements,
but the writer produced his own unit in a 9 x 3 x 3in
aluminium case. (Fig. 9.) The mains switch, fuse
and indicator light were mounted on the front panel,
all the remaining components being attached to the
base plate. Ventilation is essential and can best be
achieved by cutting holes or slots in the sides of
the case.

As was- explained earlier it is advisable to bolt
the zener diodes to a heat-sink. Fig. 10 shows the
construction of the diodes. The threaded end is the

THE RADIO CONSTRUCTOR
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Fig. 10. Zenner Diode construction

cathode, and this is connected to the positive of the
supply (in this instance the positive is common and
therefore the diodes can be bolted directly to the
chassis). The anode is the solder-tag end and is
connected to the appropriate series resistor.

When using semi-conductor-power diodes for
rectifying the secondary output voltage they can be
mounted on a piece of Paxolin to provide insulation.
Again, the large end is the cathode.

Testing
The zener diodes have a spread of stabilising
voltage, the range of which is shown in Table 1I.

TABLE 11
AEl (BTH) Series
Reference Siope
Diode Type Voltages Resistance
(at 20mA) (at 20mA)
Volts Ohms
VR35 2.94.1 17.2
VR425 3.9-4.6 16.0
VR475 4.4-5.1 14.4
VRS25 4.9-5.6 12.8
VRS575 54-6.1 5.8
VR625 5.9-6.6 1.8
VR7 6.4-7.6 1.5
VRS 7.4-8.6 1.5
VYR9 8.4-9.6 1.6
VR10 9.4-10.6 2.5

The voltage output can be adjusted by monitoring
with a meter and in the case of ZD; adjusting the
series resistor Rs until the voltage is set to the
required value.! To increase the voltage output,
increase the current in the diode by reducing Rs
and, to reduce the voltage, increase Rs. Care must
be taken when increasing the current in the diode
that the maximum power dissipation is not exceeded
—it must be remembered that this is a maximum
when the motor is switched OFF. On no account
should the current in the diode exceed the value
of 800mA.

300mA

Fig. 11 (a). Motor on
Fig. 11 (b). Motor off

The action of ZDq in Fig. 8 is as follows. When
the motor is running with switch S closed, as in
Fig. 11 (a), the motor current is approximately
250mA and the diode current is 50mA. When the
motor is switched off all the current, necessary to
maintain the output voltage constant, passes through
the diode, as in Fig. 11 (b). The diode must be
capable of dissipating the watts developed; in this

6 x 300
1,000
5 watt rating of B.T.H. zener diode ZR525A.

case VI= =1.8W, which is well within the

Components List

Resistors

Ry, Ry 33Q 6 watt wirewound resistor

R; 22Q 6 watt wirewound resistor

Ry 68Q 3 watt carbon resistor (value may
require adjustment)

Rs 270 6 watt wirewound resistor (see text)

Rg 6800 5 watt wirewound resistor (this is the
value required with a 6.3V 80mA bulb)

Miscellaneous

T;—240V 50 c¢.p.s. primary, 50V 400mA secondary

Dy, Dy, D3, D4—Full-wave bridge rectifier 100V
320-400mA or 4 Mullard OA210 power diodes
or B.T.H. GJ3M, GJ5M or GJ6M or Inter-
national Rectifier 5SE4

C;, C2—50uF 50WV

ZD;—VRS25, VRS525A, VR575A or VR625A
—A.E.IL or B.T.H. zener diodes?

ZD>—VR9—manufacturer as ZD;

Switches, fuse (500mA) and fuseholder to suit.

(conclusion )

! In this particular application the required value may be below
the normal 6 volt output of the power unit.—EDITOR.

JUNE 1962

2 Some of these diodes may provide an output lower than the
nominal 6 volts.—EDITOR.
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A FAMILY
RADIOGRAM

PART 1

by A. S. CARPENTER

In this article, our contributor introduces a comprehensive radiogram which is especially intended

for family entertainment. A particular feature of the instrument is that it may be fitted into a

ready-manufactured cabinet, thereby ensuring professional presentation with the minimum of

carpentry. The present article fully describes the amplifier unit and its power pack; and details

of the tuner unit and general assembly will be given in the concluding article which appears
next month

HE AVAILABILITY OF VARIOUS BLANK CABINETS
of contemporary styling solves the construc-
tor’s problem of housing his home-constructed

equipment elegantly.

Much home-built gear is of good design and is
well made, but does not always please others
because of its external appearance. In purchasing
a ready made cabinet extra expense may be involved,
of course, but it enables the home constructor
to finish up with an article which is superior to
that of his uninitiated neighbour.

The monaural radiogram to be described in
this and the succeeding article was constructed
recently and has already provided a great deal of
listening pleasure. Built into one of the Nordyk
equipment cabinets manufactured by Record
Housing, it is attractive in design and appearance,
and its small physical size—20in wide by 16in
deep by 14in high (excluding legs)—makes it
acceptable in the smallest of living rooms. A
separate loudspeaker enclosure is used and this is
a desirable feature.

Requirements

A radiogram built specifically for family use
needs to be of simple form and a conglomeration of
knobs is undesirable. (2) Only essential controls
should be fitted. It is probably true to say that
a great many families enjoy listening to a wide
variety of records including “pops”’, and if teenagers
are apt to gather round, a good “beat” is often
demanded together with the facility for fitting a
pile of their favourites to the control spindle.
This makes the use of an autochanger necessary.
Although hi-fi fans usually abhor autochangers—
which frequently have a Manual play position
anyway—there is something to be said in their
favour in that they can handle discs less clumsily
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than some ham-fisted humans! This radiogram
utilises a Monarch 4 speed autochanger type
UAS, although a single player or an alternative
make may be fitted if preferred.

The Nordyk cabinet is made with two slots so
that any type may be slid in on its motor board
as required. In this case the lower slot is used
to provide spindle clearance and to make sufficient
space available for the radio tuner.

On the radio side one has to choose a tuner
type from the following list:

(1) A.M. superhet

(2) F.M. superhet.

(3) AM. trf.

(4) Dual a.m./f.m. superhet.

Where the family requires to listen to Radio Luxem-
bourg occasionally the list may be generally
shortened to types (1) and (4), and of these type (1)
is likely to prove simultaneously the more simple;
(3) efficient and inexpensive. It is also necessary
to provide an audio output from the tuner which
is comparable to that provided by the pick-up.

A valve a.m. tuner unit is used here as opposed
to a transistorised version since considerable heat,
which is the enemy of transistors, is dissipated by
the main amplifier and power pack. Conventional
a.m. superhet tuners are often said to be noisy
and apt to produce a whistle but this is unjust
criticism. Often the blame lies with the user who
fits neither aerial nor earth leads and expects good
results. A well-built a.m. superhet tuner is sensitive
and, although better quality is obtainable from
a v.h.f. type, one is limited to B.B.C transmissions
with the latter and cost differences are not in-
considerable. However, the general arrangement
of the radiogram permits a different type of tuner
to be fitted or experimented with, if desired, without
disturbing the gram set-up in any way.

THE RADIO CONSTRUCTOR



\L‘ Tuner

Fig. 1. Block diagram of the

layout
k Gram unit

The General Set-Up

It is fairly easy to make the separate sections
of a radiogram, but problems arise usually over
interconnection and switching. Differing values
of load, etc. have to be considered. Also, it is
wasteful to keep the tuner operative when the gram
is in use and sometimes the tuner heaters are left
in circuit with h.t. supplies cut down to starvation
level. In the present instance the tuner is entirely
self contained and is provided with a panel warning
lens and on/off switch of its own. The tuner in
this radiogram can in fact be removed entirely,
whereupon it will in no way affect the gram function,
main amplifier or power pack. (It should be pointed
out that some readers might find the tuner suitable
for use on its own with different or already existing
equipment).

Unit interconnection is by means of a distributor
panel (to be described next month) which carries
the mains on/off switch, connecting block and other
components, and which is mounted on the back
of the cabinet. A block diagram showing the
overall plan is given in Fig. 1, where it will be
observed that mains supplies are connected to the
distributor panel and conveyed via the switch
to the gram unit motor, the amplifier power pack
and radio tuner. Signals are fed from the gram
or tuner into the amplifier and selected as desired.
These pass to the distributor panel where the
external speaker enclosure leads are plugged
in.
Two warning lens are fitted, one to the radio
panel as mentioned earlier and one, for the amplifier,
to the front of the cabinet. Hum and noise levels
are so low that it is necessary to fit these in order
to ensure that the equipment is switched off after
the last record has been played.

Positioning of Units

As may be seen from the illustration the tuner
(which is 4#in high) stands or the motor board
to the left of the turntable. The main amplifier
and its power pack stand in the compartment
below the motor board, the control spindles pro-
jecting through from there. The front warning
lens is fitted so that the bulb illuminating it is
flush with the top of the motor board inside, so

JUNE 1962

Amplifier Speaker
3
Distributor Panel
Power unit — q
3 :
{
L-— AL Mains

NI

doing double duty by illuminating the player
deck. The lid may be closed when the apparatus
is in use but it is desirable to fit thin felt or rubber
cushions to prevent it excluding a small air flow
that is required for cooling purposes. Holes are
provided in the cabinet bottom, from whence
cool air is converted upwards. A slot has also to
be cut in the hardboard back panel to further
assist in this respect. These points are dealt with
in greater detail next month.

The Amplifier

It is beneficial to cater for an audio output
considerably greater than that which will normally
be required, since distortion will occur if the

General view of the radiogram (with lid held open at
a convenient angle by a ruler for photographic purposes)
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5152 VRy VR3 VR, N3
Fig. 3. The amplifier above-chassis layout

- available power is inadequate for sudden peaks..
Here an output in the region of 10 watts is aimed
at, and makes necessary a push-pull output stage
which is operated under ultra linear conditions.
The theoretical circuit diagram is given in Fig. 2.
The screen taps for the output valves are made
at 439 points in the primary winding and a means
of current balancing is provided. Four valves
alre used and comprise: EL84 (2), EF91(1), ECC83
(1).

The output valves are balanced by adjusting
VR4 until zero d.c. voltage appears across the
output transformer primary under no signal
conditions. In the circuit diagram, these valves
are fed from a conventional phase splitter which is
in turn fed by one half of an ECC83 via a tone
control network. Cut and boost is catered for and
the controls are: VR;—Treble and VR3;—Bass,
continuously variable controls being preferred.
Component values here are such that the prototype
controls find themselves set to mid-travel for most
of the time. A moderate amount of negative
feedback is applied from the output transformer
secondary to Vi cathode and this, together with

grid and screen stoppers in the output valve circuits,
assists in maintaining stable conditions.

The input from the appropriate gram or tuner
socket is selected by S» and applied to the control
grid of V(s via the volume control VRy. A simple -
rotary switch is utilised for S;S;, one section short-
circuiting the radio socket to chassis to prevent
breakthrough should the tuner be left switched on
whilst the gram is in use. Only modern microgroove
records exist in the writer’s collection so a simple
filter is used at the gram input to provide frequency
correction, and to present a sufficiently high input
impedance to the pick-up (which is a crystal type)
to prevent low frequency attenuation. The input
sensitivity is of the order of 100mV allowing for a
tone control network insertion loss of 20dB so that
attenuation of the gram signal is desirable. Com-
ponents R;, Rz, C;, Cy in conjunction with VR;
perform the required tasks.

High fidelity (in its purest form) is not aimed at
here specifically, since this would necessitate much
more ambitious equipment. The quality obtained
is, however, extremely pleasing to listen to, as
might be expected.
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Power connections are made to the power pack
by way of a standard International Octal plug.

The Output Transformer

This is built on generous lines and is a Mullard
*5-10” model. The suppliers’ specification is as
follows:

Primary impedance 8,000Q

Primary inductance at 10V, 50 ¢/s—70H

Leakage inductance, Primary to Secondary—

20mH

Rated output—12.5 watts

Taps for ultra linear operation at 43 % of primary.

Secondary windings may be connected series
fashion for an output impedance of 15Q and in
parallel for 3.75Q operation. All terminations are
flying leads. Fig. 2 shows the secondary windings
connected in parallel for 3.75Q output impedance.

1
|

Fig. 6. Amplifier control spindle arrangements

N6

850
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The amplifier below-chassis layout

For 15Q output impedance the grey and mauve
leads are connected together, the output being taken
from the yellow and blue leads. The value of R23
is increased to 2k for 15Q operation.

Mechanical Details— Amplifier

Since the four control knob spindles project
through the face of the cabinet it is desirable to
mount them in a way which is inoffensive to the
eye. They are, therefore, mounted on a panel
which allows a symetrical layout to be achieved.
This panel needs to be rugged as it has to carry
considerable weight, and that employed in the
prototype comprised a vintage piece of lin thick
ebonite. The controls are fitted to this panel as are
also the chassis (which is only 64in wide), the output
transformer and C;. The latter is thereby isolated
from the chassis for feedback connection purposes.

Below-chassis view of the amplifier

THE RADIO CONSTRUCTOR



The output transformer is fitted on its side (see
Fig. 3). The overall height is thus kept at a minimum
and sturdy spacers hold the chassis clear of the
panel so that the potentiometers cannot foul V; or
Vgl

The precise locations of the above-chassis com-
ponents can be seen in Fig. 3. The tuner input
socket is mounted on the rear flange of the chassis
(see Fig. 5) and consists of a twin socket such as is
used for TV twin feeder. Coaxial sockets may be
used in both positions if preferred and may be
mounted in the same plane although, as placed here,
no incorrect connection can be made: Panel dimen-
sions are given in Fig. 4, and chassis dimensions in
Fig. 7. VR4 is mounted above the chassis on a
small L-bracket.

An inspection of Fig. 5 will show the below-
chassis layout of the amplifier, the output trans-
former not being included for purposes of clarity.

1 )f a metal panel is employed instead of the ebonite panel used
in the prototype, C7 terminals and the junction of C4 and Rs will of
course have to be insulated from it. A metal panel would also
automatically connect the output transformer shroud to chassis.
With the ebonite panel it would be preferable to bond the output
transformer shroud (a connection being taken from one of its
mounting nuts) to the chassis by means of a length of wire. With
the ebonite panel, potentiometer covers should also be connected 10
chassis.—EDITOR.

Above-chassis view of the amplifier

Note the rugged }in spacers. Two simple tagstrips
are bolted to the front and rear flanges and another
is fitted close to V;. These act as anchors for most
of the wiring since the tight layout and small
chassis does not allow tagboards to be fitted. It
should be noted that none of the tags in the strip
adjacent to V4 are at chassis potential, and that an
additional tag or mounting bracket is required with

T ——

Holes:A %”did
B-F Y-dia
Remainder ’5 “dia

3 Fig. 7. Dimensions of the

2 amplifier chassis with main
drilling details. The aprons are
bent down, away from the reader.

Bend down

JUNE 1962

N7

851



O
fh
0
b4
AMAA
W
o

Output socket

Components List
(Fig. 8 (a))

Resistor
R;  33Q 1 watt

Capacirors
Ciay by 32 + 32uF, electrolytic, 450WV
C;  0.02uF, 250V a.c. working

Valve
A\ SY3GT

Mains Transformer
Primary 210, 230, 250V
Secondary 275-0-275V at 85mA, 6.3V at 2.5A,

SV at 2A
Choke
10H, 85mA
/77L7 N8 @ AC Mains \i }
Fuse Mains Transformer
0.15A bulb
47 )

Sockets

2 International Octal

Miscellaneous
Chassis (to suit components)

Output socket bracket
Wire, etc., etc.

Fig. 8. (a).

@ N8

Circuit diagram of the amplifier power pack (on/off switch is fitted to distributor panel) and (b) layout

of the power pack

this strip. The extreme left-hand tag of the strip
adjacent to V3 provides mounting. Mounting is
similarly provided by the second tag from the left
in the strip adjacent to V. Spire clips retain Cy»
and C;;.

Much of the amplifier wiring is also shown in
Fig. 3 and 5. Heater wiring is not shown, however,
but consists of the usual tightly twisted pair of
leads. Wiring of the amplifier should be carried
out in the norma! manner, both Figs. 3 and 5 and
the circuit diagram of Fig. 2 being consulted as
applicable. It should be noted that a 3-way power
cable is connected to the appropriate points in the
amplifier, this providing h.t. posifive, heater and
chassis connections from the power unit. The 3-way
cable is terminated in an octal plug having the pin
connections shown in Fig. 2.

Coloured primary winding leads emanate from
the output transformer base as shown in Fig. 3 and
are connected to the tag strip indicated in Fig. 5.

852

The secondary winding leads—also colour coded
and connected to suit the particular speech coil in
use—are anchored to the front panel to simplify
external connection.

Conventional wiring techniques are employed and
practically all chassis returns are made at the input
socket to avoid undesirable chassis currents. Where
a direct connection is made a heavy copper lead is
taken therefrom to the common earthing point.

The use of a control panel necessitates stringing
out the controls rather more than is usual, therefore
all leads associated with the controls are of screened
cable to prevent hum. All four controls need long
spindles and these can be made to act as locking
devices for the chassis. A glance at Fig. 6 will show
how this is done. A standard caupler is slid over
the spindles which control the selector switch and
VR and a rubber grommiet is fitted to each as shown.
When the amplifier is fitted into the cabinet the
spindies project through the holes provided (which

THE RADIO CONSTRUCTOR



need to be located and cut very carefully) until the
grommets touch the woodwork. Two more grom-
mets are then placed over the outermost spindles
and the control knobs brought up to them and
secured. The cabinet front is then sandwiched
between the grommets which prevent scratching and
also act as cushions.

The Amplifier Power Pack

In the original a rather bulky mains transformer
is used in conjunction with a SY3GT valve rectifier
and provides an h.t. rail voltage of 320V. The
conventional circuit arrangement and layout is
shown in Fig. 8 (a) and (b) respectively. Push/pull
amplifiers are not infrequently fed from the RC
mains smoothing filters these days but here an 1.f.
choke is used in conjunction with Cyaay and (.
Resistor, R, is fitted for surge limiting purposes and
a small fuse—a 0.15A torch bulb—is inserted as
a safety measure in case a short circuit should
develop on the h.t. line.

The problem of height arises due to the shaliow-
ness of the cabinet below the motor board and a
drop-through mains transformer is essential if a
metal chassis is used. In the prototype an upright
mounting type is used and the height problem is
resolved by building the pack on a plywood base-
board—a method reminiscent of bygone days! An
International Octal valveholder is also fitted for
power supply transmission and to receive the plug
from the amplifier. The capacitor C, is useful in
effectively earthing the whole equipment; and it is
vital to use a component of adequate rating here.

The 2-pole on/off switch shown in Fig. 8 (a) is not
contained in the power pack but is fitted to the
distributor panel.

General Requirements

Accompanying this month’s article is a Com-
ponents List showing General Requirements. This
specifies the principal parts needed for the radio-
gram, including the cabinet and auto-changer. It
will be noted that the legs can be supplied separately.
The manner in which they are fitted to the cabinet
is discussed next month. Also discussed next month
is the engraving required for the knobs.

Components List

(General Requirements)

! 4-speed Monarch Auto-changer type UAS
{Birmingham Sound Reproducers Ltd)

I Nordyk Equipment Cabinet (record housing)?

1 Set of legs for cabinet (record housing, or to
suit individual choice)

1 Signal lamp assembly, Bulgin type D197, red
lens

1 Bulb 6:3V, 0.15A

I Coaxial plug (connection to amplifier)

I Non-reversible twin plug (connection to
amplifier)

Oddments plywood, screened cable, mains lead,

connecting wire, etc., etc.

2 The cabinet should be purchased uncut except that the gram unit
may be fitted 10 the motor board as described.

Marconi’'s and Welsh [ndependent
Television

TRANSMITTING AND STUDIO EQUIPMENT

Marconi's Wireless Telegraph Co. Ltd. are supplying and installing a considerable amount of equipment for the
new independent television service for west and north Wales which is scheduied to begin later this year.

For the independent Television Authority, the Company are providing two transmitting stations, one at Bryn-y-
chain in Caernarvonshire and the other in Flintshire.

The instaliation at Bryn-y-chain consists of two 500 watt (peak vision) Band lil translators in parallel, with two
further translators also in parallel to act as standby equipment. This installation is designed for fully remote control
and will be operated unattended.

The station in Flintshire will use two 500 watt (peak vision) Band Il transmitters in parallel to carry the programme
service, with a second pair as standby. The signals will be radiated from a Marconi 16-stack {twin 8) aerial array
supported on a 750ft mast. ) .

Wales (West and North) Television Ltd., who will be providing the programmes, have qrdgredAa substar)nal quantity
of studio equipment from Marconi's. The order includes a number of vision and sound distribution amplifiers, a tran-
sistorised synchronising pulse generator, a uniselector master control switching system (the latter specially designed
for the client), and ancillary equipment.

The studios will be in Cardiff and the programme service will cover south-west, west and north Wales—the first
to cater for Wales only—and will bring independent television to many parts of the country for the first time. Wales
(West and North) Television Ltd. plan to transmit a considerable number of programmes in Welsh as well as in English.

Installation began early this summer and the service is expected to start in September.
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AN ALL - BAND

@ A simple tuner unit which will be
especially attractive to the beginner

ITH THE V.H.F. SERVICE COVERING THE MAJORITY

of Great Britain, it is natural that most

enthusiasts will have taken advantage of
the undoubtedly fine quality of reproduction that
an FM tuner coupled to a high class amplifier
offers. However there must be a number of readers
who do not use an FM tuner, probably because
the fairly high initial cost and the limited programme
material available on the v.h.f. service has led
them instead to turn to the often much maligned
AM tuner to feed their amplifiers.

The choice of AM tuners lies between the superhet
and the straight t.r.f. Many enthusiasts will prefer
the latter on the grounds of the higher quality
of its output which can, in some cases, approach
that of an AM tuner. Other points in favour of
the t.r.f. are ‘its ease of alignment and relative
simplicity, the latter contributing also to a low

fig. 1. Circuit diagram of the
All-Band AM. Tuner

initial cost. The writer had built several such tuners
over the past two years with various detectors
and coil arrangements and the circuit described
here is a development of these.

Circuit

No originality is claimed for the circuit which
covers long, medium and short-wave bands, see
Fig. I. The r.f. stage uses the high slope pentode
EF80 (or its equivalents such as the 6BW?7).
EF80’s are cheap and readily obtainable and the
high slope gives the tuner a fair degree of sensitivity.
A 1kQ potentiometer inserted in the cathode
circuit of the r.f. valve acts as a volume control,
and a 2-pole on/off switch incorporated with the
control serves as a mains switch.

Another EF80 is used in the V; position as an
infinite impedance detector. This arrangement

Cr2 T
25pF Output 250V
\
3 % R
3 | ] | s - 'S
-5 ! C
J 2% l ip 4
=z 2
? E 26 ,‘ :RA:' 5
‘ P . i
it -7 i
! |
L LT L FT ey
i T Tt L
o L ST - Stag4-ganged
M324
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Fig. 2. Chassis drilling details

has the advantage of imposing very little damping
on its grid tuned circuit, thus enabling tuning to
be made very sharp, Also, the choice of an EF80
here cuts the cost as one spare valve only is required
for replacements. The load is the 47kQ resistor
Rg4, and the filter consists of two 200pF capacntors,
Cs, Cq, and the 22kQ resistor R3. These components
are mounted on a piece of in Paxolin measuring
lin by 1iin, the leads being passed through holes
drilled in the Paxolin and soldered. The 0.1uF
capacitor Cy4 is for d.c. blocking and should not be
omitted.

¥ R . Iy
i | 4
‘ e 3ddia 6.9 11
] r - To suit

?__JA_ Qi coax socket

‘2' 3/8;7&: 3
g F_—_é Yadia @

R To suit
é’ / screened
| *' 3i6dia holeto | output lead
L,,____ é suit leads from
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! - ‘Q’ o Mains lead
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The coils are small dust cored types which have
a high “Q” and are very efficient. Six in all are
required to cover the long, medium and short-wave
bands. Shipping band coils may replace the long-
wave coils if the Light programme is available on
the medium-wave band. A fourth position on
the switch used in the prototype could also be used
for adding this band if required. To facilitate
tuning on the short-wave band an ex-Government
25pF variable twin-gang capacitor was connected
in parallel with the main S00pF tuning capacitor,
the smaller component being mounted below the

Components List

Resistors (all § watt unless otherwise stated)
R, 1kQ 2 watt

R, 22kQ
R; 22kQ
Ry 47kQ
Rs 180 )
Rs  1kQ pot, with switch
R; 33kQ
Valves

V: EF80 Mullard

V,  EF80 Muilard

T Primary 2.0V, Secondaries 250V 20mA,
6.3V 0.6A ‘‘Converter” transformer

MR, 250V, 30mA, contact cooled

Sy.2.3.4 4—pole 3-way, 2-bank (4-way used in

prototype)
Coils
L; Osmor QA9
L3 .. QA7
Ls N QHEF8
L; »  QAB
| - QHF9
Le g QHF7
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Capacitors
C 32+32uF, electrolytic, 350 w.v. (see
C; text)

C3  8uF, electrolytic, 350 w.v.
Cs4 O.1pF, 350 w.v.

Cs  200pF

Cs 200pF

C;  O.IuF, 350 w.v.

Cg 0.1pF, 350 w.v.

Co } 500pF -+ S00pF variable

Ci } 254 25pF variable

Cy3  0.1zF, 350 w.v.
Ti1.2,3.4.5,6 SOpF trimmers

Valveholders
B9A (two)

Miscellaneous

Coaxial sockets (2), grommets, screened lead,
mains lead, nuts, bolts, etc.
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. Aerial socket
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CiCa
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" Fig. 3. Above-chassis layout
chassis to obtain a symetrical layout. Epicyclic
reduction drives were fitted to both. The 4:]

reduction ratio thus obtained proved very useful
and an elaborate slow motion drive was deemed
unnecessary.

Power Supply

The tuner was self powered for convenience,
this being the writer’s practice with all his tuners.
However, if sufficient spare power is available
from the power supply of the main amplifier there
is no reason why this should not be used instead,
whereupon® the power supply in the tuner can be
dispensed with. The space thus saved couid result
in a chassis smaller than that specified. The heater
current for the two EF80s is 0.6A and the h.t.
requirements some 15 to 20mA. A double wound
mains tiansformer with a 250 volt secondary
was used in the prototype, this being the type
sold for converters. This ensures complete isolation
from the mains supply. A small half-wave contact
cooled rectifier is required and smoothing is provided
by a double electrolytic capacitor and a 1kQ 2 watt
resistor. A 32-+32uF capacitor was used in the
writer's model for C; and C,, this component
being to hand at the time, but a 16+ 16uF type
would serve equally well.

Chassis

The tuner is built on a chassis of 16 s.w.g.
aluminium measuring 8in by 44in with 2in side
pieces. The dimensions and positions of the
principal components are given in Figs. 2, 3 and 4,
although it should be pointed out that different
components might require slight rearranging ac-
cording to their dimensions.

The chassis is initially marked out, scored and
bent, sharp corners being removed with a file.
The holes for the valveholders, electrolytic capacitors
and the various controls are drilled and these
components are next fitted. The contact cooled
rectifier is mounted below the chassis, care being
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taken to ensure that no burrs remain to prevent
good thermal contact being made with the chassis,
which acts, of course, as a heat sink. The trimmers
were removed from an old superhet and consisted
of banks of three, this allowing for easy mounting
in the positions shown. If individual trimmers
are employed, these will need to be fitted to suitable
brackets. The coils are too small to allow easy
mounting of trimmers on their tags.

Wayvechange Switch

The wavechange switch used in the prototype
is a 4-pole, 4-way type having two wafers, the
fourth position not being used. Ex-Government
switches having 3-poles and 3-ways are obtainable
quite cheaply and could easily be used here. To
avoid any instability through interaction between
the aerial and detector switching, an aluminium
screen 2in square is cut, drilled, and fitted on
spacers between the two wafers, thus ensuring
effective screening. It is advisable to solder lengths
or wire to the tags on the switch and code these
before mounting as, by doing so, some awkward
soldering can be avoided. The front wafer is used
for the detector switching and the rear for aerial
switching. The leads from the rear wafer should
pass through the chassis to the aerial tuned circuits
by way of holes immediately above the wafer,
thereby ensuring that minimum lead lengths
appear below the chassis. The connection between
the fixed vanes of Co and Cy; should pass separately
through the chassis by the shortest possible route.

Wiring

P.V.C. insulated wire is used for connecting up
and it is advisable to start with the power supply.
The mains lead is taken through a 3in grommet
at the rear of the chassis, via the switch on R,
to the 3-way tagstrip shown in Fig. 4, the mains
earth being taken to the anchoring tag. The

Ry

3-way tagstrip
>CI‘C2 =¥
= m|
d € [.7 - ,C3
Ci2 "
T T I
Wl a R
fiy iy 1Ry
L R
g H %
— CL-J, l_le E‘r Cg
<, , - Ry
. \/
g
S
:
TalTy S35,
M327

Fig. 4. Below-chassis layout
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primary leads of the mains transformer are also
taken to this tagstrip. One side of the h.t. winding
and one side of the heater winding are connected
to a 4BA solder tag fitted under one of the trans-
former securing bolts. As will be seen from the
circuit diagram, resistance capacitance smoothing
is used, the low current consumption making a
choke unnecessary. Care must be taken to avoid
incorrect connections to the metal rectifier.

Although no miniature components were em-
ployed in the prototype, no trouble was experienced
in mounting them near the valveholders. The
EF80 has an internal screen connected to pin 6
and this should be earthed, together with one side
of the heater supply, to a solder tag mounted under
one of the valveholder securing nuts. Two cathode
pins are available on each valve and these should be
connected together.

As the coils are on polystyrene formers care
must be taken in soldering the leads to their tags.
Soldering should be carried out quickly with a
hot iron, as prolonged application of heat will
cause the polystyrene to melt.

The a.f. output from the tuner can be taken
out either via a coaxial socket, or by screened
lead through a grommet fitted in the rear of the
chassis. The screening of the cable is connected

to chassis near the point at which it passes through.
When the wiring has been completed, it should be
thoroughly checked for errors and also for h.t.
If all is correct. the tuner

short-circuits to chassis,

can be connected to an amplifier and a good aerial
and switched on.

Alignment

The alignment of the tuner is very simple and
requires no test instruments. As each band has
its own coils and trimmers, it can be separately
dealt with. On tuning in a station at the low
wavelength end of the band (i.e. vanes of the tuning
capacitor fully open) the trimmers are adjusted
for maximum volume. Next tune in a station
near the other end of the scale and adjust the coil
cores with an insulated tool for best reception.
It is advisable to carry out these adjustments with
the vanes of the 25--25pF variable capacitor
fully meshed. The operation is repeated for each
band. The use of the 25 - 25pF variable capacitor
will be found adventageous. not only on the short-
wave bands but also for really accurate tuning on
the other bands.

In conclusion. the writer would like to sav that
this tuner, together with a good aerial, should
give a very creditable performance in most areas.
It will be noticed that a coaxial socket is used for
the aerial input socket in the prototype. This is
because the writer has found that, on the advice
of G.P.O. engineers. a screened down lead from
the aerial is very useful for cutting down whistle
from neighbouring TV sets when listening to the
Light programme on the long-wave band. Readers
can, of course, make arrangements to suit their
own aerials and location,

little-publicised
bizarre.

Project Mohole

rRADIO tODICS

events of our present time and |
would like, this month, to discuss a
adventure
aspects which are almost equally as

By RECORDER

of 200 feet in any direction. The
floating rig cannot be anchored
because no anchor cable can main-
tain positional stability as high as
this. Anchor cables are ruled out by
displacement stresses due to ocean
currents and their own weight. The

having

E LIVE, THESE DAYS, IN A
W world in which the fantastic

has become commonplace.
Satellites whirl around us, missiles
hurtle off into the depths of the
Universe, and we accept these things
as part and parcel of our everyday
life. But Space research on its own
does not provide ail the outlandish

JUNE 1962

The adventure is known officially
as Project Mohole, and its object is
1o obtain a sample of the substance
of the Earth. That sample lurks
some 18,000 feet below the bottom
of the ocean. at a point where water
depth itself may be as much as
12,000 feet. The sample will be
obtained by drilling, and the drill
“string” will be operated from a
floating oil rig whose position is
controlled by a pilot to an accuracy

pilot, in consequence, will maintain
the rig in position by reference to
marker buoys and to radar and
sonar displays, continually correcting
drift by bringing into operation
directional propellers as required.
The deepest hole drilled on land is
over 25.000 feet, but this was from a
stable derrick mounted on solid
ground. With the Mohole project
the drill string does not find a
solid surface until it reaches the
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boitom of the ocean. Below this,
such oil-drilling operations as casing
(lining the hole with heavy steel pipe
cemented to the sides), logging
(checking the nature of the material
being drilled by lowering measuring
devices) and coring (the removal of
samples of the material) have to be
carried out whilst the hole is subject
to the immense pressures of the
water above.

The preliminary story of the
Mohole is told in 4 Hole In The
Botrom Of The Sea (Weidenfeld &
Nicolson, 25s.) by Willard Bascom,
who is Director of the Project. A4
Hole In The Bottom Of The Sea is
a fascinating book, not only because
it covers all features of the venture
with the single-minded certainty that
it will succeed, but also because of
the descriptions of the ingenious
manner with which existing tech-
niques from almost all sciences,
ranging from seismology to closed
circuit television, will be bonded
together for one single purpose.

AMSOC

Project Mohole will have to solve
engineering problems which, up to
now, have never before been
approached or even considered. In
this respect alone it is an enterprise
which captures the imagination.
But when | referred earlier on to its
bizarre aspects what 1 had mainly in
mind was the history of its inception,
as described by Willard Bascom.
The project has been fostered from
the beginning by a scientific society
which deliberately sets out to be the
direct antithesis of any similar body
in the world. This is the American
Miscellaneous Society, or AMSOC.
AMSOC has no officers, no con-
stitution and no bylaws. Also, there
are no publications, formal meetings,
or subscriptions. There isn't even
an official roll of membership! It is
affiliated with the Committee for
Co-operation with Visitors from
Outer Space and the Society for
Informing Animals of Their Taxo-
nomic Positions. The only attempt
at organising the Society has been
the setting up of five divisions, these
being Etceterology, Phenomenology,
Calamitology, Generalogy, and Tri-
viology. And there is one strict
unwritten rule. Copies of all corres-
pondence relating to the Society must
be sent to its Central Files in
Washington—where the filing cabi-
nets resemble incinerators!

It is this incredible fellowship
which controls the Mohole project.
And which will spend an estimated
30 to SO million federal government
dollars in the process.
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The Purpose

What is the purpose of the project ?
The answer to this is that it is to
find out what material the Earth is
made of. At the time being geophysi-
cists can only guess at the nature of
this material, and this is done by
reasoning from the evidence given
by shock waves through the Earth
and from other data. Man'’s feelers
have so far penetrated only -to the
deepest oil well of 25,000 feet, and
this is but 4§ miles into a sphere
whose diameter is of the order of
8,000 miles. Below the Earth’s
crust, as we understand it to date,
there is a sudden change in structure
known as the Mohorovicic dis-
continuity. The Mohorovicic dis-
continuity is at its highest under
certain parts of the ocean, these
being the points where the Mohole
may best be drilled. Below the
Mohorovicic discontinuity is the
mantle of the Earth; and it is the
sampling of this mantle which forms
the sole purpose of Project Mohole.

At the present time, experimental
drillings. have already taken place in
3,000 feet of water off the coast of
California, and these have shown the
practicability of the project. Prepara-
tions for drilling the main hole are
now under way and the overall task
will take anything from three to
seven years.

The project has been described as
man’s greatest single geophysical
investigation, a statement which
certainly seems to be no exaggeration.
Readers who are interested in a
venture which will add to our
knowledge without the necessity of
leaving the face of the Earth may
like to know that a special 25-foot
display has been set up at the
Geological Museum at South Ken-
sington, thi§ showing a section of
the " Earth’s crust together with
details of the Mohole fioating rig
and drill string. This display will
remain at the Museum until the
completion of the project, changes
being made as progress advances.

Soldering Aluminium

The photographs accompanying
my contribution this month show
two joints made with a new
aluminium solder known as Soldalum
121, which is marketed by Industrial
(Metallurgical) Services, 138 High
Street, Waltham Cross, Herts. One
of the photographs illustrates a joint
between an aluminium tube and
sheet, whilst the other shows a joint
between two pieces of 1 x iin
aluminium strip. The second photo-
graph also illustrates the result of
flexing the two strips to and fro. As
may be seen, it is the aluminium

Photo 1. A joint made with Soldalum 121

aluminium solder, which exhibits good

strength and high thermal and electrical
conductivity.

which has failed and not the }in lap
joint between the strips.

The soldering of aluminium has
always been a difficult process,
because a very tough oxide film
forms on the surface of the metal,
especially when it is heated. Fluxes
are available to break down this
oxide and allow the surface of the
metal to be wetted by the solder,
but these may tend to be expensive,
corrosive, or to emit irritating or
even toxic fumes.

Alternative approaches to the
problem have included mechanical
techniques to remove the oxide film.
Typical examples are ultrasonic
soldering irons (in which the bit
vibrates at ultrasonic frequency) or
abrasive pads or brushes. .

Industrial (Metallurgical) Services
state that, apart from the factor of
solderability, methods employed up
to now do not take into account the
problem of bi-metallic corrosion.
When aluminium and solder are
joined together and an alloy layer
appears along the interface (as should
occur in a proper soldering process),
the interface or the small volume of
intermetallic compound is very sus-
ceptible to rapid failure through
bi-metallic corrosion. A corrosion
path may, in consequence, form
between the aluminium and the mass
of solder in a very short space of
time, with the result that the solder
may drop off under low mechanical
stress or, even, under its own weight,

* Much research into this subject
has been undertaken by Industrial
(Metallurgical) Services, using accel-
erated corrosion tests in a hot 3%
solution of sodium chloride. Testing
in this environment considerably
speeds the formation of a corrosive
path, and results in the parting of
4in butt joints using tin/zinc or
cadmium/zinc aluminium solders
within 33 hours. It is estimated that,
in an ordmary office atmosphere, the
same joints would similarly part in
2 to 3 years. Soldalum 121 has been
developed partly as the result of the
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Photo 2. As a result of flexing the
aluminjum strip has failed, and not the
soldered lap joint

hot salt solution tests and it is
claimed to be over 20 times as
corrosion resistant as the other
aluminium solders just mentioned.
It is considered that most joints
soldered with the new product will
have an expected life of over 20
years, whilst an expected life much
longer than this is possible if the
finished joint is sealed by painting
with a suitable lacquer to exclude
any corrosive environment.
Soldalum 121 is a low melting
point (325°C) hard solder for
aluminium and its alloys, and it

requires no flux. The parts to be
soldered are heated and “‘tinned”
by rubbing the solder stick lightly
on the surface of the aluminium. A
blow torch offers an adequate source
of heat, and a Bunsen burner could
be used for small joints. Soldalum
121 is now available in triangular
sticks or **blowpipe™ strips at around
10s. a pound. Industrial Trial Packs
may be obtained for 12s. 6d.

Some Items of Interest

Brimar are including their new
double triode, type ECC807, in their
display at the Instruments, Elec-
tronics and Automation Exhibition
(May 28th to June 2nd). This valve
is designed specifically for high gain
amplifiers operating from low level
Inputs. An outstanding feature of
the Brimar ECC807 is the low grid
hum level of 3V average, with a
maximum of SuV. Under typical
operating conditions each section
gives a stage gain of 74.5. (The
12AX7 gives a stage gain of 60.)

An innovation in the transistor
radio field is the Sony pocket radio
type TRW-621. This incorporates a
T-jewel watch which not only
indicates the time but also turns the

radio on and off automatically. The
set covers medium-waves only, mea-
sures 4 x 23 x lin and weighs 7
ounces.

Marconi’s  Wireless  Telegraph
Company announce that their
“PETA™ traffic radar equipment is
now in widespread use by the police
forces of Britain. Thirty constabu-
laries have purchased Marconi traffic
radar, and the majority of the
equipments are in day-to-day use.
PETA (Portable Electronic Traffic
Analyser) equipment is portable and
can be easily stowed in the boot of a
car. There are no wires trailing
across the road and the only power
supply required is a 12 volt battery.
The equipment shoots a narrow radar
beam across the road at an angle of
20° to the side, and the speed of
passing vehicles is registered on a
meter or as a graphical record.
Separate indications are given on all
vehicles more than 8ft apart. It is
stated that the general police strategy
1S to use the radar speed check as a
deterrent and not as a trap, motorists
being usually warned by road signs
at county boundaries and, in some
cases, by notices on either side of the
actual monitoring point.

EMI'S New Sonar Detects Submarines at Varying Depths

H.M.C.S. Crescent, which has recently been visiting U.K. waters, is fitted with a new anti-submarine detection
device known as Variable Depth Sonar, by means of which it is possible to detect submarines at considerable depths.
This Canadian equipment, which is one of the first to be produced in the world, is made by EMI-Cossor Electronics

Ltd.

The device consists of an asdic transducer which is*towed behind the shi

depth of the transducer can be controlled. ] .
Until the advent of this device, submarines were able to lie below certain layers of water which, because of their
temperature variation, reflected the beam from the surface vessel's asdic set back towards the surface. The submarine

could not, therefore, be detected.

p and, by varying the length of tow, the

With this equipment, however, the asdic transducer can be lowered until it is below the temperature layer beneath
which the submarine is lying. Detection is then again possible. o

One of the disadvantages of hull-mounted sonars is that they pick up the noise made by the sea water hltpung the
ship, and this is much accentuated in rough weather. With Variable Depth Sonar, this is no longer the case, since the
asdic transducer is well removed from the ship and below the breaking of the waves.

British Television Equipment for Australia

Two vidicon cameras, manufactured by EM! Electronics Ltd., will soon allow Richmond Tweed TV Ltd.’s new
television studio centre at Goonellabah, New South Wales, Australia, to telecast a variety of live programmes. )

In this television station, which will be one of the most modern of its kind in the world, filmed shows will be
handied by two EMI vidicon telecine machines. These are being provided to give continuity of programme, and the

cameras are interchangeable with those in the studio. ) ) ) ) )
The telecine machines and associated cine and slide projectors will be accommodated in the main operational room.

The area is to include a main control console, all camera control units, equipment racks and microwave links. The micro-
wave links to carry the programme picture and sound from Goonellabah to the transmitter at Mount Mathieson are
the latest high-powered links developed by EMI and are the first of their type to be imported into Australia. The entire
studio installation is to be supplied by EM! (Australia) Ltd. and will be closely followed by a similar one at Toowoomba,

Queensland. ) ) L
EMI has already supplied equipment to similar Australian national stations and ‘“‘country stations’'.
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Reducing Radio Luxembourg Fade

By F. W. STEVENS

S IS WELL KNOWN, RECEPTION OF RADIO LUXEM-
bourg on 208 metres can be marred, especially
at night time, by severe fading and distortion.

This effect has been described in a recent article,*
which gave comprehensive details of aerial systems
designed to overcome the phase discrepancies
between ground and sky waves which caus: the
fading and distortion.

The writer, who is situated in Essex, has carried
out a large number of experiments with aerial
systems to reduce these shortcomings in the Radio
Luxembourg signal, the experiments including
the use of 'dipoles and horizontal and vertical
aerials employed on their own or in combination.
By far the best arrangement has been the simple
installation which is described in this article.

Aerials

Two cerials are employed in the installation,
both being fit'ed in the loft space of a bungalow.
These aerials are shown in Fig. 1.

Aetial fostened to ridge
SE of roof 35ft length

Ridge aerial
01t above rafter

3}

Fig. 1. The aerial instaliation in the loft space

~ One aerial runs the full length of the ridge-pole
in the roof, and is 35ft long. Its direction is from
S.E. to N.W. and it is, in consequence, approxi-

* “lmproving Radio Luxembourg Reception™ by Gordon J. King
\lcék;.k.c.. M.T.S., ASSOC. BRIT. LR.E., The Radio Constructor, January,
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mately in line with the Luxembourg signal. The
other aerial is also 35ft long and is stretched along
a ceiling rafter. lIts direction is S.W. to N.E. and
it is broadside on to the signal. This second aerial
is 10ft below that fitted to the ridge-pole. Both
aerials are suspended between insulators, and
down-leads are taken from their N.W. and N.E.
ends respectively. These down-leads are each
approximately 15ft long, and they connect to the
coupling transformer mounted near the receiver.

Receiver . SEINW
gerigt terminol Secondory Primary oerial
4 ]

centre
5] top

Receiver
eorth terminal S 3
-

SW/NE
aerial

Vi
El92

Fig. 2. How the aerials and the receiver are coupled
together

The Coupling Transformer

The aerial coupling circuit is shown in Fig. 2.
In this diagram the two aerial down-leads are
applied to the two outside ends of the coupling
transformer primary, a centre-tap on which connects
to a true earth. The secondary then connects
to the aerial and earth terminals of the receiver.

The coupling transformer is illustrated in detail
in Fig. 3. The secondary is wound on first, and

Interizaving
paper
Primary_s secondary_wound 10
same_direction

Primdry 1 1%

£i93

Fig.’3. The coupling transformer. Winding details
are given in the text, and the terminal numbers
correspond to those in Fig. 2
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comprises 90 turns of 32 s.w.g. enamelled (or
cotton covered) wire close-wound in a single layer.
The secondary is then covered with a layer of
interleaving paper and the primary wound on.
The primary winding consists also of 90 turns
of 32 s.w.g. enamelled (or cotton covered) "wire,
and it has a centre-tap at 45 turns. Again, a close-
wound single layer winding is used. Coil ends are
anchored by any conventional method, and the

windings are connected to the receiver and aerials
as shown in Fig. 2.

Results

As was mentioned above, the installation des-
cribed here was found to be most successful after
a considerable amount.of experiment with different
aerials had been carried out. It has now been in
use for two years and has worked well over that
period.

AF FREQUENGCY CALIBRATION BY OSCILLOGRAPH

By G. A. W. PARTRIDGE

oscillographs in their dens and workshops.

Some of these instruments are quite simple,
consisting of the cathode ray tube plus a timebase
oscillator, an amplifier, and of course the power
pack.

Frequency calibration can be carried out on an
oscillograph with no timebase. The tube, together
with a suitable amplifier and power unit, is ali that
is required to check the frequency of a.f. oscillators.

Calibration is done by comparing the output of
an oscillator with a standard frequency, such as the
frequency of the 50 c/s mains supply. This is most
reliable these days as the owners of synchronous
clocks probably realise.

Fig. | shows a simple arrangement using the
mains frequency as a standard. A suitable voltage
is applied to the horizontal plates from a transformer
connected to the mains. The transformer isolates
the cathode ray tube from the mains and also
supplies a voltage which can be varied by R. The
voltage across the horizontal plates is dependant
upon the sensitivity and size of the tube. A 14in
tube may require about 20 volts r.m.s. to produce a
line from one end of the screen to the other (Fig. 2).
In this case the transformer would reduce the mains
voltage to about 100 and R could be about 100k
adjusted to give a 20 volt output.

MANY RADIO ENTHUSIASTS HAVE CATHODE RAY

o

AC
Mains
supply

£203
Fig. 1. Using the 50 c/s standard

The a.f. oscillator may have to be connected
through an amplifier to the vertical plates if its
output is low. The vertical amplifier is usually
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buiit into the oscillograph and is adjusted by turning
the knob marked *“Vert Gain™, Y Amp”, etc.
The procedure for testing the a.f. oscillator is as
follows:
First, adjust R until a line stretches across the
screen as shown in Fig. 2. Now turn on the oscillator

©

Fig. 2. Voltage across horizontal plates only

and adjust the amwplifier until a reasonably large
waveform moves across the screen. Vary the oscil-
lator frequency until the waveform becomes
stationary, and looks something like one of the
patterns in Fig. 3.

. @:3

2
|2 3 4 5 6 7
!
2
£205 ©
Fig. 3. Typical frequency patterns
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If pattern A results it means that the oscillator is
giving a 100 c¢/s output. Count the number of
loops along the top of the pattern, which in this
case is 2. Then count the loops on one vertical
side, which is only 1.

Now the correct frequency of the oscillator

__ Number of horizontal loops X standard frequency
N Number of vertical loops

~2x50

T

=100 ¢/s

The same idea applies to pattern B, where the
correct frequency

~3~350
2
=75c¢/s
On the same standard frequency, pattern C would

7\50
2

=175¢/s
A 50 ¢/s standard frequency will test up to 500
c/s at a ratio of 10 to 1, which is about maximum

for this method of comparison.
For higher frequencies it will be necessary to
increase the standard frequency. A standard of
1,000 c/s would check from 100 to 10,000 c/s, In

this case a standard oscillator fixed at a convenient
frequency would be used as shown in Fig. 4.

E206
Fg. 4 Using a standard Oscillator fixed at a convenient
frequency

Assuming a standard of 1,000 c/s, the pattern in’
Fig. 3 (¢) would indicate a frequency of:
7~ 1,000
2
=3,500 ¢/s

R.F. calibration can be done in much the same
~ay providing the amplifiers are able to work on
the higher frequencies involved, but in this case
calibration is probably much easier with a wave-
meter.

NoTe: Standard audio frequencies at 440, 600 c/s, are transmitted
by radio station WWV and 1.000 c/s by station MSF. Details are
given in the Radio Amatcur Operator’s Handbook.—EDITOR.

Differential A.C. Voltmeter

By K. BERRY

was originally developed to

measure small changes in the ¢
public electricity supply voltage in
the Bournemouth area where the
regulation is poor due to an out-of-
date and overloaded distribution
system.

In the normal type of a.c. voit-
meter (either rectifier or moving
iron) reading, say, 250 volts full
scale, the lerigth of scale from 230
to 250 volts is of necessity quite
short and such an instrument is
only capable of being read to the
nearest 5 volts. It is thus unsuitable
for measuring changes in voltage.

Certain types of voltmeter, namely,
suppressed zero instruments (reading

f I YHE VOLTMETER DESCRIBED HERE

{
S0 MR

+

AMAA.
¥

AAAA
YYVV

typically 150-300V) and sub-standard
instruments can be read to a greater
degree of accuracy, though these
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are still vastly inferior to the
voltmeter which is the subject of
this article.

The differentiai voltmeter can,
with suitable design, show a change
in supply voltage (either positive
or negative) of any chosen magnitude
about any chosen datum voltage.

Operation

The circuit of the differential
voltmeter accompanies this article.
The principle of operation is very”’
simple. The supply voltage to be
measured is half-wave rectified by a
metal rectifier and stored in a
reservoir capacitor. A portion
(10mA) of the resultant d.c. is
fed via a limiting resistor to a
gas-filled voltage regulator tube
which is used as a voltage reference
source. The remainder of the
d.c. (10mA) passes through a
potentiometer. The indicating volt-
meter is connected between the
potentiometer and the voltage refer-
ence source. Any change in supply
voltage will cause the potentiometer
voltage to vary whilst the voltage
reference source remains constant,
thus the voltmeter connected between
the two will indicate a change in
supply voltage.

Certain approximations have been

Components List
Resistors
(All fixed values should be 59
and preferably high stability) ‘
Ry 10kQ 2 watt
R; 13.5kQ 2 watts (two 27kQ
1 watt in paraliel)
R; 11kQ 2 watt (two 22kQ 1
watt in parallel)
R;  50kQ § watt
VR; 2.5kQ potentiometer,
wirewound
VR, 25kQ potentiometer,
wirewound

Rectifier .
DRMI1B Standard Telephones &
Cables Ltd., or similar

Capacitor )
C 16uF, 350 w.v., electrolytic
{see text)
Meter
0-1002A, M/C
Switches
S d.p.s.t. toggle
S d.p.d.t. toggle
Valve

QA2 Brimar
VR150/30 Brimar
150B2 Mullard
150C2 Mullard
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made in the design of this instrument
and these are now considered.

(1) The d.c. voltage across the
reservoir capacitor mwust vary in a
linear fashion with the input voltage.
Since this relationship is basically
that of a diode anode characteristic
this will not in fact be so, except
for small changes in input voltage.
Fortunately in this application only
small changes in voltage occur and
the requirement of a linear input/
output characteristic is satisfied.

(2) The voltage ratio of the
potentiometer (i.e. output volitage
over input voltage) must remain
constant. This will not be exactly
so in this case as the current taken
from the potentiometer varies from
0 to+100pA. However, since this
is only 19 of the current through
the potentiometer, the variation in
potentiometer voltage ratio is very
small. The effect of this approxima-
tion is to lead to a very small
degree of error in the meter reading,
which can for most purposes be
neglected. If this small error is
required to be made even smaller
the potentiometer bleed current
can be increased to, say, 100mA,
or the voltmeter could be a valve
voltmeter.

The supply on/off switch (Sy)
is a double-pole single-throw switch,
one pole of which breaks the
supply connection whilst the other
pole disconnects the meter circuit.
The latter operation is essential
because, when the supply is removed,

the d.c. voltage commences to
decay and the voltage regulator
tube is eventually extinguished.

When this occurs, the meter (reading
only 10 volts full scale) would be
left connected across the upper
leg of the potentiometer which
has a P.D. of about 60 volts across
it, causing a heavy current to fiow
through the meter.

The reversing switch (S>) enables
the meter polarity to be reversed
in order to read both rises and
falls in supply voitage.

Construction, Components, ete,

The components used are quite
straightforward and should present
no difficulties. Several voltage regu-

lators are quoted in the component
list, but base connections have not
been given as they vary from
valve ‘to valve. The manufacturer’s
information should be consulted
for the particular valve it is decided
to use.

The meter circuit given will
measure 240 volts + 10 volts.
If a pgreater voltage change is
required, say 240+20 volts, the
resistors in series with the meter
(50kQ fixed, 25kQ variable) should
be doubled in value.” To obtain
a lower datum voltage, e.g. 200
volts, the 10kQ resistor in the
potentiometer should be reduced
to 5.6kQ

Note that the 11kQ and 13.5kQ
resistors are in fact 2 x 22kQ and
2 x 27kQ in parallel.

Calibration

Having wired the unit, set the
25kQ rheostat VR to its maximum
value and connect the instrument
to a variable voltage supply which
is set to the required datum voltage.
Switch the supply on and check
that the voltage regulator glows.

With S, in either position adjust
VR; (2.5kQ) until the meter reads
zero, then iIncrease the supply
voltage by 10 volts and having
set S, to the appropriate position
(l.e. for a positive reading) adjust
VR, (25kQ) until the nieter reads
full scale. The meter is now ready
for use.

For those not fortunate enough
to have access to a variable voltage
source the 50kQ and 25kQ resistors
in series with the meter should
be replaced by a 68k fixed resistor.
The meter will then read approxi-
mately + or — 10 volts change in
supply voltage.

The use of an electrolytic reservoir
capacitor in the circuit should
cause no drifts in meter reading
for normal applications in the
U.K,, and such a- component
should give completely satisfactory
results. If it is essential to ensure
the highest possible stability and
reliability, then the use of a paper
capacitor (say 8uF, 350 w.v.) might
be advisable.

Next Month . . .

® The “Highwayman” Car Radio

® 2.Valve Stereo Amplifier
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Constructor Visits The 1962 International

Audio Festival and Fair

Festival and Fair was held at

the Hotel Russell, London,
from April 26th to 29th. The
keen interest of the public in high
fidelity reproducing equipment was
amply demonstrated by high attend-
ances. On the Saturday morning
(April 28th) several hundred people
were already queueing outside the
Hote! Russell a quarter of an hour
before the exhibition opened. ,

Inside the hotel, the Festival
had the same layout as has been
used for Audio Fairs of the past.
There were two sections, the first
consisting of stands, or booths,
on the ground floor, where queries
could be handled by the technical
staff of the firms concerned. The
second section consisted of demon-
stration rooms on the first, second
and third floors of the hotel.

It was noticeable, this year, that
congestion in the demonstration
rooms was less evident than in
previous years. There were less
jams around the doors to individual
rooms, and this may have been due
to planning on the part of exhibitors
or to the fact that visitors are now
more accustomed to the peculiar
requirements of the Audio Fair
and are less liable to stand aimlessly
in demonstration room entrances.
Presentation of reproducing equip-
ment is, also; falling markedly
into two different styles. in one,
a complete demonstration lasting,
say, quarter of an hour is given
inside a closed room to visitors
who have previously obtained tickets
from the associated stand on the
ground floor. This enables members
of the public to listen to the equip-
ment under best conditions and in
maximum comfort. The second
method of demonstration is one which
has been used very successfully in the
past by H. J. Leak and Co., and
consists quite simply of a single
set-up of equipment which plays
continually in an open room.
In the H. J. Leak display a large
sign told visitors what the equipment
was, whilst another stated that all
queries would be. handled at the
booth on the ground floor. Other
‘manufacturers used this scheme
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in more of less the same form
sometimes employing illuminated
signs to indicate which of several
sets of equipment were being em-
ployed. It is difficult to state which
of these two methods is the better;
and, of course, neither can be
very successfully applied to such
things as tape recorders, in which
the public is just as interested in
ease of manipulation as in quality
of reproduction.

Tape Recorders

The smallest and lightest tape
recorder at the Festival was the
Stuzzi MemoCord. This measures
4} x 3% x 1}in, weighs 11 ounces
and has an overall playing time of
1 hour. It may be employed as
a completely portable instrument
with an integral microphone/loud-
speaker built into the case. Alter-
natively, an external lapel micro-
phone or loudspeaker may be plugged
in. Telephone pick-up attachments
are also available. An interesting
feature is a remote control facility
which enables the tape to be “back-
spaced™ over several words by a
typist who has missed part of a
recording during playback.

To obtain its playing time of 1
hour, the MemoCord empioys
quarter track recording on }in tape.
A single track is exhausted after
15 minutes’ running and the head
assembly is then transferred to the
next track and the tape run in the
opposite  direction.  Selection of
track is achieved by a four-way
gate selector lever which raises
or lowers the head assembly, re-
verses the drive motor if required,
and applies erase voltage to the
requisite head when recording. The
head assembly comprises three units,
these consisting of a central record/
playback head with an erase head
on either side. Thus, whichever
way the tape is running it encounters
an erase head before the record/
playback head. Both erase and bias
voltages are d.c., being obtained
from the motor supply cell. Fre-
quency response is from 400 to
3,000 c/s, and tape speed is approxi-
mately 1.3 i.p.s. The amplifier
employs two OC75%s and an OC72,

these being powered by a PP3
9 volt battery. The motor is
powered by a D15 Penlight cell.
To enable the position of the tape
to be evaluated it has numbers
printed on the non-coated side
in rather the same manner as the
numbers on a spool of photographic
film. These. numbers are viewed
through a window in the side of
the case. Re-wind may be effected
by the internal motors or manually.
The external microphone is a
moving coil type whilst the integral
microphone/loudspeaker employs a
diaphragm construction similar to
that of a headphone. The writer
found that reproduction with the
MemoCord was quite satisfactory
for speech. With the lapel micro-
phone, speech was picked up at
adequate level from a distance of
6 feet.

Another miniature tape recorder,
the Fi-Cord 1A, is now replaced by
the Fi-Cord 202. This is a larger
unit than the 1A, but it has added
features including provision for
operation from the mains. The Fi-
Cord 202 measures 9 x 6 x 4}in,
and weighs 63lb including mercury
batteries. Speeds are 7} and 3}
i.p.s., frequency response being
flat within = 3dB from 50 to 12,000
¢/s at the former speed. A built-in
tape position indicator and recording
level meter are provided.

Reverberation

Bird songs in stereo were the
first thing to catch the attention
of the writer on visiting the demon-
stration room of Grampian Re-
producers Ltd. These had been
obtained with the aid of two Gram-
pian Parabolic Reflectors directed,
at a slight angle to each other,
to the source of sound. The Gram-
pian Parabolic Reflector is well-
known to recorders of sound in
nature and it resembles a radar
antenna dish with provision for
mounting a microphone at its
focal point. The diameter of the
reflector is 24in.

Also to be seen in the Grampian
demonstration room was this com-
pany's new Reverberation Unit. The
basic element of this unit is a
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reverberation device manufactured
by Hammond Organ Company,
the device being fitted into a case
and provided with the necessary
amplifying and mixing circuits by
Grampian. Fundamentally, a rever-
beration unit of this type functions
by feeding sound signals into one
end of a spring by means of a
transducer. Mechanical vibrations
then pass down the spring and may
be re-converted to electrical form
by pick-up devices coupled to the
spring. The greater the length
of spring between the transducer
and the pick-up device, the greater
the delay of the original sound.
The reverberation device employed
in the Grampian unit has four
springs, thereby allowing different
degrees of delay to be applied.
A four-stage amplifier is fitted,
and this brings the input signal
to the level required for operating
the transducer and also allows
mixing of the delayed signals with
the input signal. The various
delays offered by the four springs
are fixed, and the amount of overall
reverberation is adjustable by a
gain control which handles the
delayed signals. The initial delay
is 30 milliseconds, with multiple
repeats over a 2 second period.
The unit may be coupled into
any amplifying chain, that demon-
strated working from an input of
0.5 volts.

The writer found that the rever-
beration effect offered by the unit
was pleasing in character and was
especially noticeable with solo in-
struments and, in particular, with
solo voices. The effect tends to
depend upon the amount of rever-
beration already present on the
original sound. The unit may be
especially useful for adding rever-
beration to amateur tape recordings
which have little natural reverbera-
tion, or to electronic musical in-
struments. The reverberation sys-
tem was initially developed, of
course, for use with electronic
organs.

A simpler reverberation unit was
exhibited by Bang and Olufsen
of Denmark. This employs 1wo
springs, one having a single pick-up
device and the other two pick-up
devices at different points along
its length. The transducer driving
the springs is fed from the speaker
terminals of the associated amplify-
ing equipment, and the output
from the pick-up devices is fed
back to the amplifier at a suitable
voltage amplifying stage. It was
stated that regeneration should not
occur owing to the delay between
input and output signals. Control
of reverberation is effected by a
four-position switch, this being
either in the “off” position, or
selecting one. two, or three pick-up
devices.

Loudspeakers and Microphones

Newly introduced by Goodmans
Industries Ltd. are the . Axiom
201 and 301 reproducers, these
having truly massive magnet assem-
blies. The overall diameter of both
these speakers is 12in, and they
handle outputs up to 15 and 20
watts respectively. Both are 15-16
ohm units and ‘have fundamental
resonances at 35 c¢/s. A corrugated
surround is employed.

The H. J. Leak demonstration
featured two ‘“Sandwich™ loud-
speakers in a stereo set-up repro-
ducing discs played on Leak equip-
ment. The *Sandwich™ speaker
was introduced at last year's Fair
and employs expanded polystyrene
3in  thick placed between skins
of aluminium foil, giving thereby
stiffness  several hundred times
greater than that of paper cones
of equal mass. In Cconsequence,
the diaphragm functions as a rigid
piston without break-up distortion.

Standard Telephones and Cables
showed their new type 4108 Con-
denser Microphone. This has a
printed circuit head amplifier em-
ploying a valve type 3A/170G

“the new ECLS6,

followed by a TK23C transistor.
The reason for the valve input
stage is that the type chosen can
tolerate an extremely high grid
resistance without significant in-
crease in noise level. The transistor
functions as a buffer amplifier
and eases matching problems. The
microphone, complete with head
amplifier, measures §in in diameter
by 5%in in length, and its response
is from 30 to 15,000 c/s.

The Home Constructor

Since some of the equipments
on display are available in kit
form, the home-constructor is always
partially catered for by the Audio
Fair.

A stand with particular interest
to the home-constructor was that
of Mullard Ltd. Muliard exhibited
their World Series valves for audio
equipment, and offered literature

~on all products of interest to the

amateur, including a leaflet covering
the “Twin Three-Three™, a stereo
amplifier circuit developed from
the original ““Three-Three™ amplifier.
Also featured were details of a
10 watt stereo amplifier employing
and a 3 watt
tape recording amplifier. A useful
leaflet described the possible altera-
tions in amplifier operation needed
when changing from half-track to
quarter-track heads.

Daystrom Ltd. had a separate
exhibition at the Grand Hotel
in_ Southampton Row, this being
several minutes’ walk from the
Hotel Russell. The comprehensive
Heathkit range on show included
the S-88. a 16 watt stereo amplifier
with push-button selection and
switched filters: the MA-12 12
watt power amplifier; the S-33 6
watt stereo amplifier with ganged
controls and special single end
ultra-linear output stages; and the
SSU-1, a twin speaker System
especially designed for use in applica-
tions where space is limited.

EMI Tape Recorders Aid Oil Burner Research

The greatly increased use of oil heating in factories, hospitals, offices and particularly homes during recent years
has been accompanied by corresponding progress towards silencing oil-burning equipment.

The Shell International Petroleum Co.'s Central Laboratories, at Egham, have for some time past sponsored field
research into the noise levels produced by domestic and industrial oil burners. This. research, which receives the full
co-operation of the oil burner manufacturers, uses professional tape recorders supplied by EM! Electronics Ltd.

The equipment can record noise intensities from 50 to 130dB. Recordings are subsequently analysed in a half-octave
frequency analyser to indicate at which frequencies the noise predominates and to determine corrected loudness values.

Data obtained from this analysis can be used when modifying equipment or developing burner designs for

specialised applications.

JUNE 1962

865



BRITAIN’S MOST COMPREHENSIVE PRACTICAL

COURSE IN RADIO
ELECTRONICS « TELEVISION!

THESE SPEC/IAL TRAIN/ING

KITS — YOURS 7O KEEP

* : Multi - Range
. : TEST METER
g CATHODE RAY

‘ 32 0SCILLOSCOPE

AM and VHF/FM
LUXURY RECEIVER

Complete set of
Picture Wayboeks and

Experimental Manuais
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LEARN BY BUILDING
NOW for your
CAREER + HOBBY
OWN BUSINESS

YOU RECEIVE
® Complete kits of equipment
as illustrated.
Complete set of experimental
manuals.

Complete set of “picture-
way”’ theory books.

Modern test-yourself
examination sheets.

Study programme.
Unlimited consuitation with
Tutors.

RADIOSTRUCTORI

TO RADIOSTRUCTOR (DEPT. M.31)
READING, BERKS.

Name z
BLOCK

Address ... ... CAPS
PLEASE

(We do not employ representatives) 6.62 J
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SMALL ADVERTISEMENTS

Private: 3d. per word, including address.
Minimum charge 2/6.
Use of Box Number, 2/~ extra.

9d. per word. Minimum charge 12/-.
Terms: Cash with order.

Al copy must be received by the 6th of the
month for insertion in the following month's
issue. The Publishers cannot be heid liable in any
way for printing errors or omissions, nor can they
- accept responsibility for the bona fides of advertisers.

Trade:

PRIVATE

FOR SALE. Eddystone Mode! 888, compl with hing S
meter and matching speaker. Recently overhauled, perfect working
order. £53 o.n.0. Hayward, “Torbay”, Shingle Road. Shoreham-
by-Sea, Sussex. Telephone Shoreham 3634 (after 7 p.m.).

AMATEUR SELLING OUT. Give away bargains in components,
equipment. S.A.E. list. Box No. Fi152.

WANTED. Very early types of radio valves wanted by collector
of historic radio equipment. Also interested to hear of carly
radio books, components, etc. Must be really early. Details to
Box No. F15§3.

£200 OFFERED for Collins R-390-A receiver. For sale: R.C.A
AR-88 receiver, very good condition, £25. R-109 receiver with
spares, brand new, £5. BC-221, £14. Mr. Wright, 4A Nepal
Avenue, Atherton, Manchester. Telephone: Atherton 991.

FOR SALE. Radio Constructor, complete Jan. 1954 to July 1961.
Index 52-57. Practical Television, Jan. 1957 1o Feb. 1962, couple
missing. Practical Wireless, Jan. 1955 to Aug. 1961. 8f6 per year
or £5 the lot. Worrell, 21 Milford Drive, Bear Cross, Bournemouth.

FOR SALE. Ferrograph 35S complete with stereo-ad in walnut
console cabinet. Cost £150, will accept £65. Weyrad signal
generator, £5. Wal tape eraser, £3. Sangamo time switch, £2.
—4 Northeote Place, Newcastle, Staffs.

FOR URGENT SALE. 9 volumes Newnes Radio and T.V. Servicing.
1953-1962, inc. pre-1953, £10. Simpkin, 1 Highwood Grove,
London, N.W.7.

FOR SALE. Acoustical Quad main amplifier and control unit.
Monaural version, 15 watts output. Cost £42, accept £25. Quad
FM Tuner, to match above, £20. Buyer collects.—Preston,
65 Carrfield Road, Barwick, Leeds.

continued on page 869

JUNE 1962

ESTABLISHED . . 1865

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
103 Cannon Street London EC4
Telephone MANsion 'House 8011

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 circulars or calls
by representatives)

{Please use Block Capitals for both name and address)
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g SPECIAL BARGAIN OFFER!

B 117 e
rier Transistors

TRANSISTOR  Now Only

RADIO KIT

PRICE BARRIER £6'1 9'6

SLASHED A Complete Kit

further bulk pur- carriage 2j6

chase of this popu-
lar Kit enables us

and assembly instcuctions.
Printed Circuit.
coupling. 500mW output.
drive with "“Clear Vu"

h---- - e W W W™

i VALVES Guar:ntekeg

Boxed

/- ECC83 8/- PCCB4 9/6
7/6 ECL82 10/6/PCF80 9/6
7/6 ECL80 10/6:PCL8B3 12/6
7/6 EF80  8/-1PCLB4 12/6
716 EF86 12/6 PLB1  11/6
DAF96 9/- ELB4 8/6/PLB2 9
DF96 9/-EY51 9/6|PL8B3
DK96 9/-|EY86 10/-1PY32
DL9% 9/-|EZ81 7/6:PY81
ECC81 8/-:GZ32 12/6 PY82
€CC82 8/-1EMB4  9/6 U25

12/6

to pass on fatest price
reduction direct to Constructor.

6 BYA transistors and germ. diode.
Med. and L/W.
Attractive gilt dial and siow motion
wuning knob, etc.

cabinets 9"x5"x33"
Kit is a available 25/-extra
modern. sensitive. quality receiver with all latest circuit features
and is complete with 7” x 33” speaker (3 ohms), and all circuit

Ferrite aerial and car radio

A L T ¥ T X K I ]
Electrolytics All Types New Stk.

TUBULAR | CAN TYPES
25/25Vv 1/9 | 8+8/450V  4/6
50/12V 1/9 | 16 +16/450V 5/6
50/50v 2i-| 324 32/275V 4/6
100/25v 2/~ | 50+50/350V 6/6
8/450V 2/3 | 604250/
4/350v 273 275V 12/6

164+16/450V §/6 | 100+ 200/

324 32/450V 6/6 275V 12/6

Ersin Multicore Sol4.: ©0/40 3d.

per yard. lb. 2/6, etc.

RECORDING TAPE—REDUCED BARGAIN PRICES

Famous American Columbia (CBS) Premier Quality Tape at
NEW REDUCED PRICES. A genuine recommended Quality Tape
—TRY IT! Brand new, boxed and fully guaranteed. Fitted with leader

and stop foils.

Standard Long Play Double Play
5~ 6001c, 13/~ 9001, 17/6 1,200ft, 31/6
53%  900ft, 16/ 1.200ft, 19/6 1,800fc, 37/6
7 1.200fc, 21/- 1,800ft, 28/6 2,4001t, 47/6

Post and Packing, per reel, 1/-, plus 6d. each for additional reels.

SPECIAL OFFER—3" mfrs. surplus tape. 225ft, 4/9.

3" Message Tape

1501c., 3/9. P. & P.per reel 6d. Plastic Tape Reels 37 1/3, 5% 2/, 537 2/-,
77 2/3. Plastic Spool Containers, 57 1/6. 53”7 2/-, 77 2/3.

Volume Controls—5K-2 Meg-
ohms. 3" Spindles Morganite
Midget Type. 147 diam. Guar.
1 year. LOG or LIN ratios less
Sw. 3/-. DP. Sw. 4/6. Twin
Stereo less Sw. 6/6. D.P. Sw. 8/-.

COAX 80 OHM CABLE
High grade low loss Celluiar air
spaced Polythene—i” diameter.
Stranded cond. Famous mfirs.
Now only 6d. per vyard.
Bargain Prices—Special
fengths 20 yds. 9/-. P. & P. 1/6.

40 yds. 17/6. P. & P. 2/-.
60 yds. 25/-. P. & P. 3/-.
Coax Plugs 1/-. Sockets 1/—.
Couplers 1/3. Outlet Boxes 4/6.

Alumin. Chassis, 18g. Plain
Undrilled. folded 4 sides, 2” deep.
6" x 4”. 4:6. B” x 6. §/9. 10"x 7",
6/9. 127 x 6”, 7/6. 12" x 8", B/- etc.
Atumin. Sheet. 18g. 6" x 67, 1/-,
6" x9,1/6, 6" x 127, 2/- 12" x 127,
4/6 etc.

Jack Plugs. Standard 24" lgranic
Type. 2/6. Screened Dicto, 3/3.
Miniature 14", 2/3. Screened Ditto,
2/6.

Jack Sockets. Open lgranic
Moulded Type, 3;3. Closed Ditto,
3/9. Miniature Closed Type. 1/9.
Sub-min (deaf aid} ditto. 1/3.
Phono Plugs 1/-. Phono Sockets
{open), 1/-. Ditto Closed. 1/6.
Twin Phono Sockets {open), 1/6.
Soldering Irons. Mains 200/220V
or 230/250V. Solon 25 watx Inst.,
22/6. Spare Elements, 4/6. Bits, 1/-
65 watt, 27/6 etc.

Mains Neon Tester—Vesc Pocket
Screwdriver with Neon Indicator.
For 2001250V Mains, Bargain, 2/9.
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Condensers—Silver Mica. All
values. 2pF to 1.000pF. éd. each.
Ditto, Ceramics 9d. Tub. 450V
T.C.C.. etc.. .001 mfd. to .01 and
A/350V. 9d. .02-.1/500V 1/-. .25
Hunts 1/6. .5 T.C.C. 1/9. etc.,
Close Tol. §/Micas—10%

SO00pF 8d. 600-5,000pF 1/-.
2pF-100pF 9d. 100pF-500pF

S$75pF-5,000pF 1/6. Resistors—
Full Range 10 ohms-10 megohms
20% + and $W 3d., 3W 5d. (Midget
type modern rating) 1W &d, 2W
9d. Hi-Stab 10%, iW 5d., %W
1d. 5% (W 9d., 1% W 1/6.
W/W Resistors 25 ohms to 10K
SW 173, 10W 176, 15W 2/—. Pre-
set T/V Pots. W/W 25 ochms.—
SO K 3/-. 50 K-2 Meg. {Carbon) 3/-.

JASON FM TUNER UNITS
Designer-approved kits of parts:
FMT1, § gas. 4 valves. 20/-.
FMT2, £1. 5 valves, 37/6.
JTV MERCURY 10 gns.
JTV2 £13.19.6. 4 valves, 32/6.
NEW JASON FM HAND-
BOOK, 2/6. 48 hr. Alignment
Service 7/6. P. & P. 2/6.

Speakers P.M.—3 ohms 23" E.M.I.
17/6. Goodmans 33~ 18/6. 5” Rola
17/6. 6" Elac 18/6. 7" x 4" Good-
18/6, 8” Rola 20/-. 107
R. x A. 28/-. 9 x 6” Goodmans
E.M.|. Tweeter 29/6.

Speaker Fret—Expanded bronze
anodised metal {” & {” diamond
mesh, 4/6 sq. fr., multiples of 6"
cut. Max. width 4 ft.

TYGAN FRET (contemp. pat.)
12" x 127 2/-, 127 x 18" 3/,
127 x 24" 4/-, 18” x 18” 4/6

BARGAINS poaven'GuiTs

Single Players carr. 3/6
Garrard TA Mk. 2 £7.19.6
Collaro "Junior"” 78—
B.S.R. Latest Model TU12 79/6
E.M.L. juniar ‘985" 89/6
Auto-Changers carr. 5/-
Garrard RC209 95 gns.
Garrard “Auto-Shim" £8.12.6
Collaro C60 £7.15.0

B.5.R. (UA14) De-Luxe Model £1.10.0

TAG STRIPS—2 or 3 way, 2d.; 4 or
S way. 3d.; etc. 28 way, 1/6.

GROUP BOARDS-—Tagged, 2" x 3",
8 way, 1/6; cut any size in multiples

of 5 way, 1/-.-
VALVEHOLDERS—Int. Oct., 6d.
Nylon or Ceramic: B7G, B%A

unskirted, 9d. B7G, B9A skirted, 1/-
each: B7G with Can, 1/6; BY9A with
Can. 1/9 etc.

CABINET GILT TRIM CORD
for that Continental finish %" dia., éd.
yd. Gilt pipe edging, 1/- yd.
ENAMELLED COPPER WIRE-~
}lb reels. 14g-20g, 2/6: 22g-28g. 3/-:
30g-40g, 3/9. Other gauges quoted for.
PYC CONNECTING WIRE—10
colours {for chassis wiring, etc.)—
Single or stranded conductor, per yd.,
2d. Sleeving 2d. yd.

1 Watt—4 Transistor
Amplifier—éV operation
ideal gram unit or general
audio amplifier. Based on
G.E.C. 4 Trans. circuit. 1 watt
output in standard 3 ohms
speaker.” Vol. control and neg.
feedback. Chassis size 63" x
34" x 13”. Consumption 10mA
quiescent—250mA at 1 watt.
Sensitivity & mV. Freq. re-
sponse 3-3dB 110 ¢/s-16 k¢/s.
Complete Kit less speaker

59/6, carr. 2/6

TRANSISTOR BARGAINS
B8rand New—BVA 1st Grade

OC44  10/6 873 9/
OC45 96 GET114 . 6/6
SR, g8 sar It
1,
XA102 10 o705
XAt01 96 OC7 &
XB8103 7/6 GEX34 2/9
XC101 8/6 OAD 29
874 9/6 OAS1 29
SPECIAL OFFER
oC44 OCBID
2/0C45 }1‘/‘ 2/0C81 }"/‘

CRT. HTR. ISOLATION
TRANSFORMERS

New improved types, low capa-
city smali size and tag terminated
a.c. 200/250V. Secondaries nii,
+25%, +50% BOOST for 2V,
4V, 63V, 10.5V, 12V or 13V
tubes. Each type 12/6 each.
P. &P 1/6.

TRIMMERS, Ceramic (Com-
pression Type)—30pF. 70pF, 9d.;
100pF. 150pF, 1/3; 250pF, 1/6;
600pF. 1/9. PHILIPS, Bee Hive
Type {conc. air spaced)—2-8pF,
1/-: 3-30pF, 1/-.

auto-changers, etc. Uncut
mounting board 147 x 13~ suppiied.

Cabinet Price £3.3.0

RECORD PLAYER CABINETS
Contemporary style, rexine covered cabinet
in mottled red and white polka dot. Size 184"
x 134" x ht. 8", fitted with all accessories
including baffle board and anodised metal frec.
Space available for all modern amplifiers and
record player

Carr. and ins. 5/-

2-VALVE 2 WATT AMPLIFIER
Twin stage ECL82 with vol. and neg. feedback
tone control. A.C. 200/250V with knobs, etc..
ready wired to fit above cabinet. £2.17.6.
P.& P.1/6. 6" Speaker and trans, 22/-.P

P2/
Complete R/Player Kit as ill. inc. BSR UAT4 Unit, £12.19.6. Carr. 7/6.

TRANSISTOR COMPONENTS
Midget I.F.'s—465 Kc/s %" diam. §/6
Osc. Coil—%" diam. M/W. 5/3
Osc. coil M. & LW, 5/9
Midget Oriver Trans. 3.5:1 6/9
Ditto OfPut Push-pull 3 ohms 6/9

Elect. Condensers—Midget Type 12V
1mfd-50mfid, ea. 1/9. 100mfd, 2/-.
Ferrite Aerial—M & L. W. with car
aerial coupling coif 9/3
Condensers-150v. wkg. .01 mfd..to .04
mid. 9d. .05 mfd., .1 mfd. 1/~. .25 mfd.
1/3. .5 mid. 1/6. Etwc.

Tuning Condensers. }.B. “00" 208+
176pF 8/6. Ditto with trimmers 9/6.
365pF single 7/6. Sub-min. ” DILEMIN
100pF. 300pF, S00pF, 7/-.

Midget Vol. Control with edge
control knob, 5 k() 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
type, 3ft lead, jack plug and socket.
High Imp. 8/~. Low Imp. 7/6.

Send for detaiied bargain lists, 3d. stamp.
We manufacture all
Enquiries invited for Specials, Prototypes for small production runs. Quotation by recurn.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd Thornton Heath Surrey Hours:9a.m.—6p.m.. 1 p.m. Wed. THO 2188
Terms C.W.0. or C.O.D. Post and Packing up to 4/b, 9d.; 11b, 1/3; 31b, 2/3: 5Ib, 2/9: 8ib 3/6

types Radio Mains Transf.

Chokes,

TOGGLE SWITCHES—SP on-
off ex-Gov.. 9d.; SPDT ex-Gov.,
1/—; SP on-off Bulgin type, 1/%;
DPST ditto. 3/6; DPDT Bulgin
type. 4/6. etc., etc.
KNOBS-—Modern Continantal
cypes: Brown or Ivory with Gold
Ring, 17 dia, 9d. each: 13", 1/-
each; Brown or lvory with Gold
Centre, 1” dia.. 10d. each; 1}".
1/3 each. LARGE SELECTION
AVAILABLE.

METAL RECTIFIERS, STC
Types—RM1, 4/9: RM2, 5/6;
RM3. 7/6; RM4, 16/-: RMS, 21/~;
RM48, 17/6.

SILICON RECTIFIERS—
Miniature—Wire ended: West-

inghouse type 1WP6, 125V,
S00mA, size 37 x ¥, 12/6;
Plessey type RECS50, 125V,

300mA, size §” x §”, 10/6: REC51,
250V 300mA. size §” x 3", 21/6.
SIEMENS TYPES _Contact
Cooled: 250V, 50mA, 7/6; 250V,
85mA, 10/-; 250V, 125mA, 15/-;
250V, 300mA. 24/6.

Quality O/P Trans., etc.
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PRIVATE—continued

FOR SALE. AA-Radar unit-AH, 7-valve, wide band amplifier,
39/6; voice output 4-valve unit. 29/6; wireless transmitter No. 10,
soiled, 4-vaive 230V a.c. 44 gns.; mains foot switches, 5/6 each;
100 assoried resistors, 12/6 box; 50 assorted condensers, 14/-
box; 25 assorted volume controls. 23/6 box; 250 assorted sleeves
and grommets, 4/6 packet; hydraulic pump, 17/6; 20 assorted
wafer switches, 12/6 box; Magslip transmitters-receivers, 14/6
each; 25 assorted printed circuits, 8/-. Prices inciude postage.
B. Enderby, Nussey's Farm, Sutterton, Boston, Lincs.

WANTED. Newnes Radio and T.V. Servicing, 1960-1961 edition.
45 Chanel Road, Coolock, Dublin.

TRADE

LLEARN RADIO AND ELECTRONICS the NEW Practical way.
Very latest system of experimenting with and building radio
apparatus—‘‘as you learn”.—FREE Brochure from: Dept. RCI10
Radiostructor, Reading, Berks.

PANL, recognised for many years as the unique one-coat black
crackie finish. Brush applied, no baking. Available by post in
cighth-pint cans a1 3s. 9d. from G. A. Miller, 255 Nether Street,
London, N.3.

THE INCORPORATED PRACTITIONERS IN RADIO AND
ELECTRONICS (.P.R.E) LTD. Membership conditions
booklet is. Sample copy oH P.R.E. Official Journal 2s. post free.
—Secretary, 20 Fairfield Road, London, N.8.

SERVlCE SHEETS (|930-)962) from ls. Catalogue 6,000 models.

E. enquiries.-—Hamilton Radio. 13 Western Road,
Sl Leonards. Sussex.

“MEDIUM WAVE NEWS."" Monthly during DX season.—Details
from B. ). C. Brown, 196 Abbey Street, Derby.

METALWORK, All types cabinets, chassis, racks, etc., to your
specifications.—Philpott’s Metalworks Ltd., Chapman Street,
Loughborough.

RADIO AMATEUR COURSE. A postal course for those wishing
to take the Amateur Examination. A sound basic training in radio
communication. Very reasonable terms, Send for brochure.
—Premier School of Radio, 3 Kerry Crescent, Caine, Wiltshire.

RECEIVER TYPE B.C. 624 CHASSIS, suitable for conversion.

2 metres, new condition, less valves and relay 5/6. Post 4/-.
S—Anhur Sallis (Radio Control) Ltd. 93 North Road Brighton
USSEX.

continued on page 871
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SOUND TECHNICAL OPERATORS

are required for operational duties
at SOUND STUDIOS in LONDON

DUTIES INCLUDE: Tape and disc recordings; Tape
editing; Testing studio equipment; Programme
monitoring; Programme switching and control.

QUALIFICATIONS: Male subjects of the United
Kingdom, aged 18-26. G.C.E. “O” level in five
subjects, including English, mathematics and
physics, preferably mathematics or physics at “A”
level, or equivalent technical certificates.' A tech-
nical knuwledge of amplifiers, tape recorders, record
players and associated equipment. Practical exper-
ience in radio or electronic engineering is desirable
if over 20 years of age.

SALARY: On appointment aged 18 £490 pa,
aged 19 £605 pa., aged 20 and over £715 p.a.,
rising by six annual increments to £985 p.a. There
are opportunities for promotion to more senior
grades, dependent upon ability, satisfactory service,
and after training courses at the Engineering
Training Department.

Enquiries concerning these permanent and
pensxonable posts should be made to Engin-
eering Recruitment Officer, Broadcasting
House, London, W.1.,, from whom further
particulars and application form may be ob-
tained. Please quote reference 62.E.444.RC.

COUNTY BOROUGH OF SOUTHAMPTON

EDUCATION COMMITTEE

Southampton Technical College

Principal: F. T. WEST, M.B.E., A.LSTRUCT.E.,
M.I.PROD.E., M.R.S.H.

Department of Electrical Engineering

Head of Department: K. E. EVERETT, M.SC.(ENG.),
B.SC.(HONS), A.C.G.l., A-M.I.LE.E., M.BRIT.L.R.E.

Places are now being allocated in the following
full-time courses in the Department of Electrical
Engineering from September 1962:

Communication Engineering and Electronics:
Three-year course leading to College Diploma
which exempts from Graduateship Examination
of British Institution of Radioc Engineers.
Minimum age 17 years.

Marine Radio and Radar:
Two-year course leading to the Postmaster-
General's First Class Certificate for Radio
Officers and the Ministy of Transport Certificate
in Radar Maintenance. Holders of these
qualifications become qualified Radio and
Radar Officers in the Mercantile Marine.

Minimum age 16 years.
Further details and forms of application may be

obtained from the Registrar, Southampton Technical
College, St. Mary Street, Southampton.




* VALVES New Tested & Guaranteed

1RS 6/6 6X4 7/6 DK96  8/- EZ40 6/6
185 /6 6XSGT 6/6 pL2 6/ EZ80  4/é
1T4 4/6 12AT7  6/- DLY4 7/ EZ81 7/~
354 /9 12AU7  6/- DL9¢  8/- GZ32 10/6
3v4 7/6 12AX7 891 4/6 KT66 15/-
SU4G  §/- 12BH7 10/6 EBC41 9/6 PLB1  13/6
SY3GT 7/6 12K7GT 8/6 ECC81  é/- PLB2  18/6
SZ4G — 12K8GT13/6 ECC82 /- PY81 8/-
6AK6 /6 1207GT 6/6 ECC83 7/6 PY82 7/-
6ALS 46 10/6 ECCB4 7/6 PCCB4 9/6
6AM6  4/- 75LGGT 9/- ECC85 8/6 PCF80 9/-
6AT6  7/6 3574GT 8/6 ECFB2 7/6 PCF82 11/-
6BA6  B8/6 35L6GT 9/6 ECH81 10/6 PCL82 7/6
6BE6 7/6 5763  10/6 ECH42 8/é R19 12/6
6BR7 10/6 DAF91  6/6 ECL8O 9/6 U6  10/6
6BW6  8/6 DAF96 8/- EF41 8/é U7é l/‘
6J7GT L] DF91 4/6 EF80 8/- UBC41 10/

6KIG  7/6 DF%6  8/- EF86 /6 UCH42 10/6
6Q7G 7 DH76  8/é EF91 4/- UF41 10/~
65L7GT 8/- DH77  7/6 EL41 /- UL41 8/-
6SN7GT 8/6 DK91  6/é ELB4 8/~ uY41 8/~
6V6G  T7/6 DK92 7/ EY51 7/6 w7é 8/é

MATCHED PAIRS. ELS4, 17/-; EL8S, 25/-; 6V6G, 17/-;
6BW6, 18/—; KT33C, 19/6; ‘807 14/6 pair; KT66, 32/6.

SETS OF VALVES

DK96, DF96, DAF?6, DL96 “REGENT" 29/6 per set

DK91, DF91, DAF91, DL92, or DL94 21/- per set
1RS, 174, 1S5, 354, or 3V4 21/~ per set
6KB, 6K7, 6Q7, 6V6, 524, “G" Typ 27/6 per set
12K8, 12K7, 12Q7, 35L6, 3524, "GT" Types 35/ per set
ECH42, EF41, EBC41, EL41, EZ40 37/6 per sec
UCH42, UF41, UBC41, UL41, UY41 35/- per set

P.P. OP. TRANSFORMERS. MR 3-15 ohms for ELB4, 6V6,
6BW6, etc., 18/6; Op. Pen. 50mA, 5/6; 30mA, 4/

P. & P. 6d., over £1 post paid. C.0.D. 3/-

R. COOPER G8BX 32 SOUTH END
CROYDON SURREY CROYDON 9186

There’s plenty of room at the top for technically
trained men—room for YOU if you want
quick promotion or a better-paid, more inter-
. esting career. N.LE. can quickly give you a
guaranteed spare-time Postal Training, in the
comfort of your own home, and open up a
whole new world 6f opportunity for you.

MORE

Mech. Eng.

Elect. Eng. 3
T Tt Find out, as thousands of others have
Draughtm’ship Civil ,E"" done, how easy it is to learn at home
Struct. Eng.  Handicrafts  with N.ILE. Send for Success in
AG? & Auto  Radio & TV Engmzmng—ug gag&: ott: information
ng. you can use—and details of pay-winning
A.M.1.Mech.E. :::g:' Courscs in all branches of Engineering,
AM.Brit.LRE - ¢ uilding, Local Govemment, etc. Get
AMIME ~ AFRAeS. your copy today—FREE
L.1.0.B. AM.1Struct. E.
AMILMunE. MRSH, etc.
N.LE. Guarantees—
*Success—or no Fee”
od ®
lease send me a FREE copy of “S in ’ ing”. .
R
|

Subject or exam of interest ...

NATIONAL INSTITUTE OF ENGINEERING :

(Dept. 445) 148-150 Holborn London ECI1

THE GATEWAY TO BETTER LIVING
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NEW COMPONENT BARGAINS

ESISTORS (Carbon) prepacked on cards of six }-2 watts, 1/—
R per card: 6, 15, 30, 47, 100, 130, 200, 220, 270, 390, 450, 470, 500,

1K, 1.3K, 1.5K, 2.2K, 2.7K, 4.7K, 5K, 5.6K, 6.2K, 6.8K, 8.2K, 9.9K,
10K, 15K, 20K, 22K, 25K, 33K, 39K, 47K, S5K, 68K, 88K, 100K, 120K,
250K, 440K, 500K, 650K, 680K, 820K, 1M, 1.2M, 2M, Ohms.

ONDENSERS (Ceramic) 34{d. each or 6 for 1/6. 2, 3.3, 10,

22, 33, 40, 82, Y19pF. (SILVERED MICA) 22, 66, 68, 82, 150,

270, 280, 400, 410, 560, 1,200, 1,600, 3,550, 47,000pF, .0005, .002,
005, .001Mid., 6 for 1/6. (Electrolytic) 1,000Mid 25V, 2/-. 1,000Mfd 6V
2/~. 150Mfd 250V, 3/9. 100Mfd 350V, 3/6. 50Mfd 50V, 1/-. 25Mfd 50V,
1/-. 16+16Mfd 500V, 4/-. 16Mfid 500V, 2/6.

AG STRIPS. (PER DOZEN) 1 way, 4d. 2 way 9d. 3 way, 1/-. 5§
T way, 1/4. 9 way, 1/6. 14,13 way, 1/9. 25 way, 3/3. 8” x {” Insulating

strips, 1/3 per doz. VALVE HOLDERS. 5, 6, 7 pin, B7G, BSG,
Int. Oct., B9G, all 1/6 per { doz. 2 amp Porcelain sockets, 2/6 per doz,
Dial Pointers, 1/6 per doz. HELLERMAN SLEEVES. All colours
and sizes, 2/6 per gross. P.V.C. SLEEVING {1/~ per 12 yds, (State
colour, etc. or Mixed).

OILS (Wearite) AE3, PA3, PHF3, HF3, PO3, PHF2, HF2, OSC2,
c AER7, HF7, OSC7, HF1, PA4, etc,, 1/- each. (ALADDIN). With

Core, 1/~ per pair. RF Chokes, 4d. each. 25 Assorted Coils, 15/-.
25 Assorted Resistors, 3/9. 25 Assorted Condensers, 5/9. 25 Assorted
Tag Strips, 1/6. 25 Assorted Potentiometers, 25/—. 25 Assorted Knobs,
6/-. 25 Assorted Mains Droppers, 25/-. 25 Assorted Wafer Switches,
20/-. 25 Assorted Springs, 1/6. (Post and Packing 6d. for 1st item,
piug 2d. each additional item).

ALBATROSS ENGINEERING COMPANY
High St. Gosherton Spalding Lincs

THE RADIO CONSTRUCTOR
BOUND VOLUMES

Attractively bound in blue cloth, with gold-blocked spine

Volume 12, August 58 to July 59 £1.5.0
(postage 2/3)

Volume 13, August 59 to July 60 £1.5.0
(postage 2/3)

Volume 14, August 60 to July 61 £1.5.0
{postage 2/3)

Where all issues of a volume are 12/6
returned for exchange (postage 2/3)

Indexes for volume 14 are available, price éd., postage
3d. A limited number are also available for volumes
4, 6, 11, 12 and 13 at the same price.

12/6

Easibinders for the oid format
: {postage 9d.)

DATA PUBLICATIONS LTD

57 MAIDA VALE LONDON W9

THE RADIO CONSTRUCTOR
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TRADE—continued

FIND TV SET TROUBLES IN MINUTES from that great book
The Principles of TV Receiver Servicing, 10s. 6d., ail book houses
and radio who! ers. If not in stock, from Secretary, I.P.R.E.,
20 Fairfield Road, London, N.8.

VALVES, 94.: 6ALS, 6AM6, 6D2, 6F12, 6Fi3, 6F14, 6F15, 8D23,
9D2, 15D2, 718, C2C, D1, D77, D152, DD6, EB9I, EFS0, EF9I,
P61, SP6l, UB41, UF42, VR35, VR51, VR107, VR137, VR201,
Z77. More at [/9, 2/9 and 5/9. Post: 1—9d., 6—1/6. Stamp for
FREE list.—P.P. Components Ltd., 623 Romford Road, Manor
Park, London, E.12.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free Services to
members including Q.S.L. Bureau. Amateur and Broadcast

G2ACC offers you . ..
CATALOGUE NO. 12

9d. post free, refunded on first order.

56 pages, over 2,000 guaranteed items by the leading
manufacturers with data.

SOUTHERN RADIO AND ELECTRICAL SUPPLIES

SORAD WORKS REDLYNCH SALISBURY WILTS Telephone Downton 207

LEARN~
RADIO & TV SERVICING

For your own business/ hobby
by a new exciting nomathssystem, using practical
equipment recently introduced to this country

FREE BROCHURE FROM

RADIOSTRUCTOR

DEPT. G103 - READING -+ BERKS.

6.62

Translation. Technical and ldentification Dept.—both Broad

and Fixed Stations, DX Certificates, contests and activities for
the and transmitting members. Monthly magazine,
“MONITOR", containing articles of general interest to Broadcast
and Amateur SWLs, Transmitter Section and League affairs, etc.
League supplies such as badges, headed notepaper and envelopes.
QSL cards, etc., are available at reasonable cost. Send for League
particulars. Membership including monthly magazine, etc., 21s.
per annum.—Secretary ISWL, 12 Gladwell Road, London, N.8.

THE INTERNATIONAL HAM HOP CLUB is a non-profit making
organisation open to RApIO AMATEURS AND SHORT WAVE LISTENERS.
Omect: To improve international relationships through an
organised system of hospitality. MEMBERS offer overnight hospi-
tality to visiting members. subscription 10s. per annum. ASSOCIATE
MEeMBERS invite radio amateurs to visit their stations. Associate
membérship 5s. per annum. FamiLy EXCHANGE holidays arranged,
also FRIENDSHIP LiNks between radio clubs. The Club’s official
journal is free to both Full and Associate members,—Hon. Gen.
Secretary: G. A. Partridge, GICED, 17 Ethel Road, Broadstairs,
Kent.

“AMPLIFIERS AND FEEDERS.” Covers the construction of
direct-coupled amplifiers and an assortment of radio feeders.
Price 3s. 6d.—High Fidelity Co., 18 Melville Road, Birmingh 16.

you would appreciate 1

FUN WITH ELECTRONICS

By Gilbert Davey, edited by Jack Cox. This book
is a successor to two other books (in a series
called *‘Learning With Fun”,) Fun with Radio and
Fun with Short Waves. The author deals with the
practical uses of electronics and gives designs that
children can use to make radios, amplifiers etc., by
themselves. Also dealt with are the wider uses of
electronics in industry and the services. 64 pages,
many illustrations. 12s. 6d.

EDMUND WARD

Publishers: 194 Bishopsgate, E.C.2

LIMITED NUMBER of small six transistor superhets L/M completely

aligned, £5.10.0. Price includes speaker but requires cab
Osmor type suitable. A few only of the famous “Contessa”
superhet aligned and tested, £7. S5in speaker to match, 10/6.
Cabinet not supplied. Western Electronics, 129 Pitshanger Lane,
Ealing, London, W.5.

QUANTITY of AF/RF transistor generators, complete in probe,
32/~ each. Rees, 102 Longfellow Road, Walthamstow, London,
E.17.

SITUATIONS VACANT

METROPOLITAN POLICE: Engineering Dept. require
Wireless Mechanics for maintenance of V.H.F. R/T equipment.
Basic Pay 200s. 8d. per 42 hour week, also merit pay scheme
up to 50s. per week according to skill and experience. Over-
time and allowances averaging 100s. per week, payable when
working shifts. Written applications to Wireless Engineer,
M.P. Wireless Station, Grove Park, Camberwell, S.E.5.

PORTER’S RADIO

COMPONENT SPECIALIST

We have now doubled the size of our
premises in order to supply a larger range of
Components, Amplifiers and Hi Fi Equipment.

Pay us a visit or send your enquiries to:

15-19 Chapel Street Guildford Surrey
Telephone 4766, Ext. 3

E -
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The thrilis of VHF can now be yours for only 39/6d, . . .
complete kit! Tunable 150-100 Mc/s, simplified con- BRASS c,?g: E&R ?EERE?LTUQL?#“':‘ 'vl\,,.':e. BRONZE

struction, write today for leaflet. Also, if 2 newcomer to
Amateur Radio, ask for free copy of the world famous N A NBARDIsNOCKIsIZES:
“Globe-King" kits and receivers, stamp please to cover

postage:
Johnsons (Radio) St. Martin’s Gate Worcester

No Quantity too small List on application
H. ROLLET & CO LTD
6 CHESHAM PLACE SW1 BELgravia 4300

Also at Liverpool, Birmingham, Manchester, Leeds

H.A.C. [F (ORIGINAL SUPPLIERS | [ Quglity Components FOR CONSTRUCTORS
OF SHORT-WAVE KITS capacitors, resistors, coils, valves, diodes, controls,

One valve Super Sensitive All-dry Short-wave Receiver, Mode! "'K™". ;

'Compl;ste I)ut au:;:ludm; ;ﬂve and"chas;ls. 77/-. (Other S.W. Kits chassis, transformers, speakers, pick-ups, cart”dges’
rom 25/- ore ordering call and inspect a demonstration
receiver, or send stamped envelope for full specification, catalogue Styh" an%]z"E tl.yl';:‘ss oAfVcAole:rl‘.znglesEtgﬂ(EST

and order form.
H.A.C. SHORT-WAVE PRODUCTS (DEPT. R D ARTEORDIROAD
44 OLD BOND STREET ‘ontenwr | |J. T. FILMER D Bt 4057

SPARES, VALVE
I Lt b M Ul SR BETTER BRIGHTER PICTURE TUBES

5U4  4/-|7S7 6/-120P1  4/-]KTB1  &/-|PYBO 4/~ BRAND NEW THROUGHOUT
524 6-110P13  4/-|20P3  &/-|N37  &-|PYB1 /- excepting glass
6AQ5  4/-110P14  4/-|20P4  12/6| PCCB4 4/-] PYB2 = ”
6AU6 . 4/- |12AT7 2/6 {1858T 10/- | PCFBO 4/ |PZ30  4/- 12~ £4.10.0 New Silver Screen and
68G6  12/6 | 12AU7 4/- | ECC85 §/- | PCLB2  4)- | U191 76 14. . £5. 5.0 Aluminising. All makes:
6BQTA 5/- [12AX7 4/-|ECC88 §5/-|PCLB3 4/_| U403 6~ 15'—17 £5.15.0 Mullard, Mazda, Emiscope,
6Cl4-|6 6/- 1%2H7 4/- | ECFBO 5/~ | PenA4 §/-|UsBO1 15— n £7.45.0  Cossor, Brimar, Emitron, etc.
6V 6/- | 12E1 6/- [ ECFB2 §/—{ PendS 4/- —
N7 2alisnr oo |Ecies oo lbend e o REBUILT MULLARD AND MAZDA TUBES-
68J7 4/~ { 2001 2/6 | EL38 4/- ] PLB2 4/-1 OC44 8/6 127 £€3. 0.0 All Tubes FULLY
787 §/- 1 20F2 4/- | EL&H 6/- ] PL83 4/-|OC45  7/6 147 £4. 0.0 GUARANTEED 12 MONTHS.
7Cs §/~ 12001 4/~ { EL9O 6/-| PY 4/~ | OC201 15/~ 15747~ ... £€4.10.0 Dispatch same day.
Most pre-war 4, 5, 7, 9-pin valves 5/~ each. P. & P. 6d. per valve 1" £6.10.0 Cash with order. .
VALVE PARCEL. 12 assorted, all different, 8/6. Postage 1/6. Carriage and Insurance 10/
CONSTRUCTOR’S PARCEL. 2 b mixed resistors, condensers

pots, valveholders, electrolytics, ecc. 7/6, postage 2/6. S.T.S. LTD. 35 Pound Street Carshalton

Send S.A.E. with enquiries or for list of 1,000 valves

ST. JOHN'S RADIO 3Jews Row, SW18 Tel. VAN 8822 Surrey Telephone Wallington 9665

TRANSISTOR POCKET RADIOS only 37/6 no MoRE 10 paY TRANSISTOR PORTABLE RADIO KIT, £5.17.6 plus post. 3/6.

BULK PURCHASE ENABLES US Covers medium and long waves, no aerial or earth required. No
TO MAKE THIS FANTASTIC difficult aligning necessary. Build for your holidays now. Alsoc
! OFFER AND WITH MONEY POCKET RADIO KIT 65/~ post. 2/—, with personal earphone,
' BACK GUARANTEE! medium and long wave,
The “SAN REMO” . . . so tuned that it Red Spot Transistors, 2/3; White Spots, 2/3; Yellow/Green, 3/3
brings the voices of star entertainers 1, 6/~;: OCT2, 7/6; OC44, 9/6; OC45, /— Sub-min. Electrolyna
and vocalists dramauca"y to {ife—in your 2. 4, 8, 10 16, 32, S0uF, 2/-; 1oom= 2/9; 250, 500, 1,000u:F. 3/3.
home, office, etc. . .. Only 47 x 23" x 13" Silicon Rectifier bar;am 70 piv. A, 3/3. Receiver R109 {2 to 12
i fits easily into your pocket or handbag. Mc/s), brand new, £3.10.0. Carr. 20/-. Silicon Rectifiers, 400 piv,
. < - | Works for months off 8d. battery. A, 4/-, Gorler Transistor Amplifier, 1 wate, €4.92.6. Multimeter
’’’’ : Should last a lifetime. Anyone can assemble EP10K, €4.5.0. Ardente Trans. D239, 8/6; D240, 8/6; D131, 10/—;
it in an hour or two with our easy plan. D132, 10/-. Transformer, 250-0-250V, 6V and 5V, 15/-. Hearing
Complete set of parts including miniature Aid Mike, 31/6. Super Coax., 75 ohms, éd. yd. Valves, 6X5, 5/6;

speaker, carrying case—everything only 6Y6. 5/6; 1.4, 5/6. Electrolytics: BuF 500V, 2/3; 8+16uF, 3/3;

w5 3776 phvs 26 P. & P. C.OD. 2/6 extra. 1004100 (375V), 3/9; V. Cond. 0.0005 t. gang trimmers and slow
(Parts can be bought separately.) Limited period—so order before l]v_l.. /6. Tgnsi:}t,orryold;rs. LI=N o E—
it’s ¢ lat: erms—Cash with order. Post extra, excess refunded. Our x Rx,
| c g Na & ODREBO NESI.:REAE%"RS ODA&"; CS DEPT. best 2-transistor Receiver. Send 10d. stamps for notes.
B25/5 MOORE’S EXPERIMENTAL SUPPLIES Dept. C
210 CHURCH ROAD  HOVE  SUSSEX 84 10 GRANVILLE STREET SHEFFIELD 2 Telephone 27461

S RADIO SUPPLIES - The SAVOY SUPER-3
zs E’ABNPG!-SUCORNER MITCHAM SURREY 3'TR6NS|STOR ?R,?‘S%T

OUR CATALOGUE CONTAINS OVER with miniature loudspeaker

400 BARGA.NS NO SOLDERING NO DRILLING

, 3 transistors and 2 diodes.
AT PRICES BELOW MANUFACTURERS® COSTS ﬁ

Full medium wave coverage.

Send for it Today, Price 2/6 post free 7
2/- refunded on first order of 10/- or over ' e — TS
FINE QUALITY MORSE KEYS 0I‘—SAVOY-4 Bl i e 85 = P.P.2/9ex.

PRICE 3/9, Post and packing 2/~ ; s Avuv HEc-"mmgs " ‘1: cl;aid:ga I;:r:’ef :;:T:’: Tm

872 : THE RADIO CONSTRUCTOR

Size 44" x 2" x 14”. Aerial
Battery 1/- required in certain areas. Full
P.P. 2/- ex. instructions provided.

All parts sold séparately




MODEL
500

30,000 ohms
per valt
multimeter

£8.19.6

PP 2)-

8 Ranges D.C. volts ta 1 kV.

7 Ranges A C. volts ta 1 kY.

5 Ranges D.C, current ta 12 amps
3 Range resistance to 60 meg,

QOutput meter, dB,
247 With Leads,

Sharc circuit Buzz test,
ecc., etc. Size 64" x 41" x
Bacteries and Instructions

. AYO-7

EFamous Multimater.
Reconditioned and
fully guaranteed

Full A.C./D.C.
valtage and currenc,
resistance, dB,
power, etc., etc.
Supplied with
Barceries, Leads and
Instructians.

£11.10.0

Regd. Post 5/-.

MODEL 200H

20,000 chms per volt,
Size 45 x 34 x &in.
£6.19.6 rr1e
With Tesc Leads,

Battery and Instructions.

6 Ranges D.C. voltage to
24 kv.

5 Ranges A C. voltage to
1 kv.

3 Ranges D.C. current te 250 mA.
Resistance to 6 megs. Leather Type
Capacity and dB ranges. Case, 13/6 extra

MODEL TP5S

AC/D.C. voltage up to 1,000 in 5 ranges.
D.C. current 4 ranges up to 500 mA. 4 range
resistance ta 10 megs. Capacity, dB scales, etc

Size 54 x 3¥ x 13In

MULTIMETER
£5.19.6 rp. 156

With Test Leads,
Battery and
Inscructions.

All Meters Fully

Guaranteed

NEW ILLUSTRATED LISTS NOW

AVAILABLE 1/-

WE CAMN SUPPLY MOST OF THE
COMPONENTS USED ON CIR-
CLITS PUBLISHED IN THIS AND
CTHER MAGAZINES
AQAUOTATIONS BY RETURN

1. 4-Transistor Two-way Intercomm. Z-way
buzzine. 2-speakers, ready to use, 8 gns, P.P. 2/6,
2. Miniature 15 watt Salder Iron, -5* bit. |deal
for all printed circuit wark, 29{6. P.P. 1}6.

3. New Madel Contral Boak with 60 pages
of transistor circuits, 7;6. P.P. 6d.

4. Campleta Set of Meter Leads with Prods,
Cligs. etc. with pouch, 8/6. P.P. 1/-.

E. Telephone Recording Coil to record con-
varsations, Fer all amplifiers and recorders,
14/—. P.P.9d.

6. Printed Circuit Kit, te etch your own
circuits.  Complete with boards and details,
19/6. P.P. 1}-.

7. Miniature 850 obm Re:nrle]aybar_k Tape
Head, with meunting black, 12/6. P.P

B. 4000 ohm lightweight Hndphones
leads. Yery sensitiva, 12/6. P.P. 1/-,

9. Transistor Pocket RF, IF Geaerator for
Radia, TV etc. Fault finding, §2/6. PP. if-
10. 8-Range All Transistar Signal Generatar,
200 kefs e 220 Mefs: RF, AF, IF, HF, eic,
£7.10.0. P.P. 3f6.

1. G512C {Dekatron) Bi-directional 12 way
indicator tube. Brand new, 25—

1. Caby M1 Pocker Multimeter, 2,000 ohms

with

per volt. With leads and instructions,
54/-. P.P. /6.
13, 44-9 volt Tape Recorder Motor,
12/6. P.P. 1/-.

14. 3¢ warr Packer Solder Iron. with pocket
pouch and mains plug, 18/6. PP 1/

15. 931 A Photo Multiplier Brand new, §0/—,

16. 1 ke/s Transistor Audio Test osc., variable
outpur, IME. P.P. 176,

17. Crystal Cantact  Microphone. Yery
sensitive. |deal far Guitar. 1276, P.P. 9d

18, 4-Transistor Teleghone Amplifier. Amplifies
without connection ta ‘phane. Ideal for
office, works or heme, £5.10.0. P.P. 2/6.

19. Practical Transistor Circuits,
ta build, 3/&

20, Persanal Earphones with leads, Jack plug
and socket, 600 ohm, 10/&; 1,000 ohm, 12/§;
Crystal 9/6.

21, W/IVY Erase Hezd, FE?, 7/6. P.P. 6d.
11, Dynmamic Microphone, 49/&. P.P.1/6.

23. Bactery Eliminator and Charger. for PP3-
type 9 valt batteries. To run packet Radios
from mains and charge baccery, 29/6. P.P 1/-

. Extension Speaker Unit. Plugs into phone
socket of most partables. Gives big set volume,
Ideal far car use, 57/6. P.P.1}/6.

25. New 2-way Intercamm, for office, home or

A0 circuits

works. 2-way calling, etc. Maulded Cabinets,
B%/6 P.P. 1/6.
Miniature Components

Panal Meters We stack the
0/50uA {D.C.) 39/é largest range of
0f500u A (D.C.) 32/& miniature compo-
O/1mA {B.C) 27/& nents in the
0ismA {D.C.} 17/6 country. Send 1/-
8/300Y {D.C) 2714 stamp for new
Brand MNew Boxed catalogues,

26. 7-Section Telescopic Aerial, 12/6. P.P. 1/-
7. LAl Ferrite Pot Core, 12/6. P.P. &d.

8. 2-Way Intercomm wich calling system  Builr
into mou'ded cabinets. Brand new, 89/6. P.F 1/6.

29. Miniature lack znd Socket, 3f6. P.P. &d.

J0. No. 1% Set Crystal Calibrator with Hand-
book, 7946, PP. 2i—

. ACOS 43-2 High Qutpur 25* Xral Mic Inserz,
10/6 P.P. 6d.

32. Mintature 12¥ 700 ochm Relay, 7/6.

4 TRANSISTOR PUSH-PULL AUDIO
- g, AMPLIFIER

Size
3x12x Zin.
miniatura

A ready-built, 250mvW  push-pull

amplifier incarparating input and output
transfarmers, 4 transisters. 9 valt battery
snap cord. speaker and volume connection
leads. Ideal far use with record players,
intercamns, hearing aids. tape recorders, etc.
Camplete wich full instructions and circuic
diagram

pricE 52[6 r.p 1se
SUITABLE 24" SPEAKER, 14/6

TRANSISTORS

NEW -PRICE REDUCTICNS

AFHI7 9/ OCcel  §/- QC132 13/6
AFZL12 15— CcCBe B8 QC140 29/-
AC107 14/ ©C75 7 QCID 10/6
ocn 5/6 QC3iz 18/~ oca 31/-
QCc72 7- QC44 93 OCcz2 23/
QCl6 T OC45  8/6 OCPT1 29/~
QCBR1 /- OC170 9/6 OCH -
oc¥e Vi oc17t 10/é OC42 96
AF102 27/6 AF115  10/6

Send for Mew List of Fully Guaranteed Tran-
sistors, Diodes, Zaner Diodes, Silican Rectifters,
etc. Al 100% 15t Grade, V¥e stack a semi-
conductor device for every need.

SPECIiAL REDUCTIONS FOR SETS

TYPE 38, TRANSMITTER RECEIVER

Complete with 5 valves. In new condition.
These sets are sofd without guarantee but are

serviceable,
74w % Mcs 2216 P.P. 2/6
Headphones, 7/6 pair. Jlunciion Box, 12/é.

Threat Mike, 4/6. Aerial Rod, 2/6.

CRYSTAL MICROPHONES
ACOS 19-1. Stick Micraphone with screened
cable and stand (lisc § gns.), J2/6. P.P.1/6.
ACOS 40. Desk Microphone wich screened
cable and built-in stand {hist S0/-), 15/—. P.P 1/6.
ACOS 4a5. Hand Microphone with screened
lead, very sensitive, 25/-. P.P. 1/6.

100 C. Stick Micraphone with muting switch
and screenad cable, detachable desk stand,
cord and neck, 39}6. P.P. 1/6.

MC 24. Stick Microphone with muting switch
and cable, 25/—. P.P. 1/6.
LAPEL. Miniature Mic.
recording, 18/-. P.P.1/-

1 WATT TRANSISTOR AMPLIFIER

% EMI 4-Transistor Amplifier with 77 x 47
speaker, tone and volume controls. Ready
assembled. Far use with crysmal pick-ups
69 volt aperated, 89/8. P.P. 1/6.

BATTERY RECORD PLAYER

< 6-7% valt Garrard turn.
table with erystal pick-up.
Plays 45 r.p.m. I!dea! for
above amplifier,

65/— rr.1j5
+ PORTABLE RECORD
PLAYER CABINET for
above player and amp., 22/6
for 7 % 4 speaker. P.P. 1/6.
- -k

E &
[ -

Henry’s Radio Ltd M

PADdington 1008/% Please
5 HARROVY ROAD LONDON W2 Turn
Open Mon to Sat. 9-6, Thurs. 1 ¢’clock
Send #/— stamp for !Hustrated Price List|
* >

With dip. |deal for
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Size only
43 x 23 x 14
Really
Pocket
Size!

PP 2/
{Battery 2/6)
A new design 6-Transistor Printed Clrcuit
Superhet far Medium and Laeng ‘Waves.
Uses al! sub-miniature parts. Sub-min.
Mullard Trangsistors Quality =peaker
output, fitted earphane, Recard Sackets,
Cahinacs Red/White or Blue/\White with
Gold fizrings.
DETAILS ON REQUEST

A Three Transistor
Two Diode Per-
sonal Radie  for
Medium YWaves
Amateur tap band
and shipping. Qualicy
output an personal
‘phone.  Fitted air-
tpaced tuner, vol.
control. No zerial or
earth. Luxembourg
guaranteed.

Size 42 x 3 x 140,

Mediem
and

Long Wave

Portable

x 6% x 3.

P.P.2/6

A 5-Transistor (Mullard; and Diocde,
Frinted Circuit, Medium and Long Wave
Partable. Feactures 5in. speaker Car
aerial sacket, Mullard ctransistors and
carded companents, Excellent’ results
guarantased. DETAILS ON REQUEST

PUSH-PULL AMPLIFIER
4 {over 1 wartt peak
outputh

Uses OCT1/OCEBID.
2—OCB1.
+3dB 7D cfs to 12
kefs
Overall size 4 x 23"
x 27,
Built on printed
circuit.
BUILT & P.P. 1)6 OR P.P.
TESTED COMPLETE KIT 16

jdeal for Record Player, Intercomm., Baby
Alarm far Tunars, etc.

3 ohm cuspu, fully guaranceed, 9 volc operated

Drescriptive leaflet with uses FREE on reguest.

A new design pocket size tester for fault finding
on valve or transistor radios, T.V., amplifiers,
etc, Built-in indicaior and batteries with detach-
able probe, 52/6 P.P. 1/6.

PADdington 1008/9

Open Monday to Sat 9-6 Thurs.1 o'clock

UNBEATABLE IN PERFORMANCE AND
AFPPEARANCE

Employs the latest technigues Double
tuned IS AVC and first-grade com-
ponents are standard features. Excellent
tana, sensitivity and selectivity on both
wavebands.
Descriptive Lealtet on Request.
425mW Push-Pull Qurpuc.
6 "Top-Grade’ Edisv:an Transistors.
New Type Printed Circuic with afl
Components marked.
Full Medium and Long ¥Wave Tuning.
High "G Intarnal Ferrite Aerial
Car Radio Adaptation and AVC.
Siaw Matian Fingersip Tuning wich
Station Namaes clearly marked.
“Hi-Fi"' Quality Speaker.

Attractive Rexine Covered Cabimet,

RedfWhite ar Blue/¥v¥hite.

TOTAL COST OF ALL PARTS
P.P. 36

#‘ 2,000 ahms

A { per volt

!_T ACIDC. Size
L R A

PP.1/6.

with test

leads, battery

and

instructiens.
0/10/50/250/500£1000 volts D.C.,
210450 250/500/1C00 voks A.C.,

0/500uAMD/250mA., D.C.
3 ranges rasistance O710K/100K/ 1
Meg. Capacity and dB ranges.

FULLY GUARANTEED

Pocler Seldering fron, 220/250V

A C./D.C. 30 wates, complate with

mains plug. case, ete Handle un=

screws to caver element enabling

iF;‘on to be carried in pocket, 18/4,
P 1/-

BUILT AND TESTED

Size
54 x 3 x 13in.
Red or Blue
with
Gold trim

T

P.P.2)- "y

A Five Transistor and Diode Medium and

Long Wave Printed Circuit Loudspeaker

Radio. with Excellenc Resules including

Luxembourg, guaranteed wizh full station

sgparatian. Supplied with Mullard Tran-

sistors and Czrded Components, Fitted
earphonefrecord socket.

Full Details and Qiagrams On Request

Performance will amaze you

MOBILE ,TRANSISTOR
SHORT WAVE COMNVERTER

As featured in the May Edition of Radio
Constructer. Just plugs into the aerial
socket of your car radio. Crystal con-
trolled—covers amateur and shore wave
broadcast bands from 5-16 Mcfs,

Total cost
with sprayed
cabinet, etc.

Sand 1/- stamp for
full Booklet.
No modifications to

PR 2 car radip at all.
P2/

Medium
and
Long Wave
Radio
Size
5Ex33x2n,

PP -

Modified version of previously advertised
“pw" Superhet. Now with new style
Two Tonz Cabinet, 1st grade tompo-
nents and transistors.  Printed cireuit,

DETAILS ON REQUEST

Play/record up to 30
minutes.
Built-in speaker vol-
ume control batteries
and play/record [ re-
wind.
Qualicy
reproduction
Sturdy case 6 X
84 x 2 in.

Supplied compiete
with micraphane,
tape, barceries and
personal phone,

P.P. 3)-
FULLY GUARANTEED
NEW LOW PRICE



