Bargains in Ex-Service

—CLYDESDALE

Radio and Electronic

Equipment

AN/ARC-5—SCR-275-N “ COMMAND ” RECEIVERS
R-23/ARC-5, BC-453, 550-190 kcs or R-26/ARC-5, BC-454, 3.0-6.0 mcs

or R-26/ARC-5, BC-455, 6.0-9.0 mcs.

BRAND NEW in makers carton or Unused, good condition.

H.158.
(for WS-19).
Containing :—3-wafer, 4-pole, 2-way and

Wireless Control Unit No. 2
Brand New.

3-wafer, 3-pole, 3-way switches with
CLYDESDALE'S 5 i POST pointer knobs, red pilot lamp holder,
PRICE ONLY cach. PAID 4-way terminal board, 2 12-way plug

Or Used, with case dented at 37/6 each. Post paid.
Set of Circuits for SCR-274-N at 4/6, or BC-453 or BC-454 or BC-455

recepticles, 2ft. 8in. S:way cable with
5 point plug. Dim:—5% x 4 x 2¢in. Grey.

Circuits 1/3 each. Post paid. CLYDESDALE'S 4,6 POST
MEDIUM WAVE CONVERSION COIL, ASSEMBLIES PRICE  ONLY PAID
at. or or or -454 or H69 for BC-455. 5 ! i 5
CLYDESDALES 1 0/_ POST Ef;:g-NeE\?ntrOI Unit No. 1 (for WS-19)
PRICE ONLY each PAID

BRAND NEW. Ex. U.S. Navy
CONTROL BOX, C.C.T.23155
Equal to U.S. Army, BC-496-A.

For Two Command Receivers, with dual tuning and volume controls,
Black crackle finish box dim:—

switches, Inlet and Outlet points.
5l glijl?DESD E'S
ALE’

PRICE ONLY 10,6

each

POST
PAID

Containing:—2-wafer, 3-pole, 3-way,
3 4-way terminal boards, cartridge fuse
and holder, 1 12-way plug recepticle,
7ft. 6in. 6-way braided screen rubber
covered cable, with flying leads tagged.
2 2fu. 6in. lengths of S-way fiex with
5 point plugs fitted.

D > POST

3’6 PAID

BRAND NEW, in maker’s original carton

H.71. ADM. PATT. W7460 VIBRATORPACK
Input 12 volts, DC. Output 300V. 100ma. unsmoothed.
Complete with 7-pin, reversible, synchronous vibrator,
etc., in metal case 5§ x 4 x 54in., overall, finish grey
(similar to E954 in appearance).

CLYDESDALE'S o3 /.. POST
PRICE __ONLY each PAID

BRAND NEW

E.952. R.C.A. VIBRAPACK

Input 6 volts. Variable output: 200-240V. 40-30 ma.
Controlled by 4 position output switch, complete with
6p UX synchronous vibrator, OZ4 rectifier, in metal

CLYDESDALE'S

PRICE ONLY

STILL AVAILABLE
Units of SCR-522, BC624 Receiver Chassis, with valves,
etc., plus Free Gift BC 625 Transmitter Chassis (partly
stripped by B.O.T. at 37/6. RI1481 VHF Receiver Unit
at 99/6. AC Power Unit type 3 at 79/6. Or both above
items at £8/8/-. Master Oscillator type M1-19467-A
at 79/6. Crystal Multiplier type MI1-19468 at 39/6.
R-28/ARC-5 100-150 mc Receiver Unit at 37/6. BC-
733-D Receiver Unit at 30/-. Bridge Megger 100
megs, at 1,000V at £35. Wee Megger 20 megs. at 250V
at £5/19/6. Power Unit 247 at 59/6. Battery Ampli-
fier AI368 at 11/6. SCR-720 Blower, with shunt
motor at 17/6. Reflector Aerial (MX-137/A) at 5/6.

case, 4% x 4 x 6in. As previously advertised, price includes carriage.
CLYDESDALE'S > (’ G POST
PRICE _ ONLY S each PAID H.151. JUMPER LEAD ASS. (FOR WS-19). BRAND
BRAND NEW NEW. 60ft. of 5 core flex fitted each end with a 5-way

2 VOLT, 20 A.H. ACCUMULATOR
Moulded plastic case,

Lead acid type, non-spill top.

rubber plug—ZA2994. CLYDESDALE’'S 7[6 POST
PRICE ONLY PAID

Hgt. 7 x 34 x 3in, H.152. CONNECTOR 12 PT (FOR WS-19). BRAND
CLYDESDALE'S = f 1 1 POST NEW. 12ft. 2in. of 12-way rubber covered cable fitted
PRICE ONLY 4 each PAID each end with a 12-way metal clad socket ZA/US 10624.

NOW READY

New Illustrated List No. 6 (152 pages), send 6d to cover

distribution cost. Please print name

CLYDESDALE'S = POST
priCE onty /6 P35

H.153. CONNECTOR 4 PT (FOR WS-19). BRAND

and address.

CAMERA CONTROL ELECTRICAL
Type 35, No. 26, Ref. 14A/2206
Input 24 volts, DC. Time interval selec-
tion switch, 2-51 seconds. One pulse per
revolution, Exposure counter. Ideally
suitable as the basis of an enlarger timer,
data and circuit supplied. Also many
other timing uses. In metal case,
8 x 3% x 4in., overall, inc. controls,
supplied in padded wood transit box,

8% x 4% x 5%in
276

$in.
CLYDESDALE'S
PRICE ONLY
POST PAID

BRAND NEW, in marker’s carton

REMOTE CONTACTOR, No. 4
Relay (24V) with Ratchet drive mec-
hanism, switch, etc., used for remote
switching. Unit size: dia. 3%in., flange
dia. 4in., depth 24in.

CLYDESDLAE'S PRICE ONLY

each

NEW. 4ft. lin, of 6-way braided screened rubber cover-
ed cable fitted one end with a 6-way socket ZA/US 10631, a chassis -
union fitted to the other end, the lead left fliying with soldertags. :
CLYDESDALE'S ‘;[6 POST .
PRICE ONLY b PAID 2
H.154. CO-AXIAL CONNECTOR (FOR WS-19). BRAND NEW.
4ft. length of tuned co-ax. feeder, fitted with a Pye angle socket at one
end, and a direct entry socket at the other.
CLYDESDALE’'S >3/ 6
PRICE ONLY PAID
H.155. CONNECTOR 12 PT (FOR WS-19). BRAND NEW.
6ft. 8in. 12-way braided cable rubber covered, fitted each end with a
12-way socket—ZA/US 10625.
CLYDESDALE’S 3 f(; POST
PRICE ONLY PAID
H.163. SPECIAL CABLE BARGAIN OFFER.
6 lengths Cables as above, 2 H.151; 1 each H.152, H.153, H.154, H.155,
A B Y Y DESDALE'S POST
ALE’
PRICE ONLY 1 9’6 PAID

H.162. BEAM, ANTENNA MOUNTING (FOR WS-19).

POST

S i ted sl d fixi ¥
2’8 Each. 27[6 viet Aoz, ubstantially aﬂg%%SD:&yg and fixing flange ST
POST PAID PRICE ONLY PAID
ORDER DIRECT FROM : Phone : SOUTH 2706/9
CLYDESDALE 7 o W™
CO LTD GLASGOW - G5
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These are in Stock

SOUND REPRODUCTION. By G. A. Briggs

HOME BUILT F.M. RECEIVER. By K. R. Sturley

INTERNATIONAL RADIO TUBE ENCYCLOP/AEDIA. Ed. B, B. Baban
THE ELECTRONIC MUSICAL INSTRUMENTS MANUAL. By A. Douglas

7s. 6d. postage 4d.
4s, 6d. postage 3d.
42s. postage 9d.
18s. postage 6d.

HOME BUILT TELEVISOR FOR SUTTON COLDFIELD. By W. L Flack d4s. 6d. postage 3d.
TELEVISION SERVICING MANUAL. By E. N. Bradley 4s. 6d. postage 3d.
ELECTRONICS MANUAL FOR RADIO ENGINEERS. By Vin Zeluff & John Markus 57s. postag? ls.

LOUDSPEAKERS. By G. A. Briggs

Ss. postage 3d.

THE RADIO AMATEUR'S HANDBOOK. By A.RR.L. 15s. 6d. postage 9d.

RADIO VALVE DATA. Compiled by * Wireless World.”

RADIO ENGINEERING, VOLUME 2. By E. K. Sandeman

RADIO ENGINEERING, VOLUME 1 By E. K. Sandeman

OUTLINE OF RADIO—covering the principles of radio, television and radar
RADIO LABORATORY HANDBOOK. By M. G. Scroggie

ULTRASONICS. By Benson Carlin

WIRELESS SERVICING MANUAL. By W. T. Cocking

VADE MECUM 1948. By P. H. Brans (2 volumes)

By Cruft Electronics Staff
CLASSIFIED RADIO RECEIVER DIAGRAMS. By E. M. Squire

ELECTRONIC CIRCUITS AND TUBES.

3s, 6d. postage 3d.
40s. postage 9d.
45s. postage 9d.
21s. postage 9d.
12s. 6d. postage 5d.
30s. postage 9d.
10s. 6d. postage 5d.
19s. postage 1s.
45s. postage 94.
10s. 6d. postage 4d.

We have the finest selection of British and American radio books. Complete list on application.

THE MODERN BOOK GO.,

(Dept.
R.C.)) LONDON, W.2.

““ The World Radio

Handbook for Listeners”’
(1950 Edition)
is now available
PRICE 6s. 9d.
POST PAID

The Amalgamated Short Wave Press
57 Maida Vale, London, W.9 LTD.

19/23 PRAED STREET,
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PAOBABLY rue SMALLEST
ﬁfb OVE VALVE SHORT- WAVE

RADIO IN THE WORLD

b USING STANDARD PARTS

oo WITH BANDSPREAD
Wﬁ)}"%‘{gﬁ RE /& TUNING DEVICE,
‘(108E KNG 1y

i
MONEY —=C0STS ONtY
(14

BA
GUARANTEE SENT ON APPROVAL

Write to
JOHNSONS =22z MASGHESHED

4 i\ Coptf af (enclose . COMPLETE
o\ tamp postage) Loy, iﬂﬂ"f 49&{

TRADE & OVIRSEAS
ENQUIRILS INVITED
i -

EX-AMERICAN AIR CORPS RECEIVER TYPE
BC624A

Frequency coverage roo-156 Mes. Supplied complete with
tr valves, as follows : 3 125Gy, 1 12C8, 1 12)5, 1 12AH7,
r 12H6, 3 goo3, 1 gooz.
Also LI, transformers covering 3-12 Mcs., condensers,
resistances, potentiometer, cte, This unit is designed for use
on pre-selected frequency ranges, but can be converted to
continuous tuning, Power ly required : H.T. 300v and
1.T. 24v at low current. 8 15 x 8 x 6in. Weight:
28 lbs. Supplicd less the relay,
LASKY'S PRICE 19/11  Carriage 5/~ extma

7 DAYS APPROVAL OFFER. SPECIAL LIGHT-
WEIGHT AMERICAN HEADPEONES

sistance, moving coil.  Supplicd complete with
hable rubber ear-cushions.

Well worth 3 (ms. per p:lir..
LASKY'S PRICE 9/6 per pair, Post 6d. extra
RADAR RECEIVER TYPE 3084A

Brand new unused, in maker’s original wood transit
case.  Specifications 1 14 brand new  valves, 7 EFso,
2 VRi136, t VRi37, 1 HVR2, 1 R3, 1 Vso7, 1 EAso

Dozens of useful components, including an 8ov A.C. motor
used for acrial switching, fronc panel tuning control, cte.
With little modification this unit will be ideal for television
reception. Also suitable for converting to a 2 metre receiver.
Totally enclosed in metal case, size: 19 x 8 x 7in. Weight

in i 40 Ibs.

CIRCUITS NOW AVAILABLE FOR THE 3084A
LASKY’S PRICE 59/6 Carriage 5/- extra

Send a 2id. stamp with your name and address (in block

letters, please), for a copy of our current stock list of

ex-Government cquipment, the Lasky's Radio Bulletin,

LASKY’S RADIO

370 Harrow Road, Paddington, London, W.9
(Opposite Paddingron Hospital)
Telephore : CUNningham 1979

Hours : Mon. to Sat. g.30 a.m. to 6 p.m. Thurs, half-day

RADIO CONSTRUCTOR

DUKE & CO.

219 ILFORD LANE,
ILFORD 0295

THIS MONTH'S BARGAINS

VALVES

6F6, 6J5, 6J7, GB'TéngggT, 6Q7(%",Eg 6;2
12K38, 12Q7, 1627, 2 acorns each.
6H6, SN?, SP61 2/6 each. LP2 3/6. VP23 4/-.
6SF5, 6SH7, 6887, 6Y6, EB34, EF36, EK32,
1A5, 1LD5, ILN5, 5X4, 8D2, 9D2, VR150,
210HF 5/- each. 6SL7, EBC33, EF39, 5Z4,
12A6, 6C19, 807, 7193 6/-. each.

SPEAKERS
3%in. and 5in. 10/-3; 6in. 11/3; 8in. 11/9;
10in. 19/6; 12in. 35/-.
SPECIAL OFFER. Chokes, Lee’s, Four for 5/-.
Tuning Condensers 2/2; 2 gang 4/6; 3 gang 2/6.
Condensers, Phones, Transformers, Midget
Kits. All very cheap on our lists.

When remitting C.W.O. please and allow
sufficient for postage.

We are distributors of “Bernards” books and
will be pleased to have your order for the
INTERNATIONAL RADIO TUBE ENCYCLO-
PAEDIA, 42]- post free. 14,000 valves listed,
the most comprehensive list ever. Send stamps
only for detailed lists. TRADE enquiries invited.

WE CAN SUPPLY YOUR
FREE DECK CHASSIS

(See June Radio Constructor)
WRITE FOR PARTICULARS

This is an example of gear which can
be made to YOUR OWN dimensions
and layout.

For full details and address of nearest agent, contact—

L. J. PHILPOTT (G4Bl)

(E. ). PHILPOTT)
Chapman St., Loughborough rei2se4

Leics.

Short Wave News

is a monthly journal which deals with all
aspects of short wave radio. The con-
structional side describes short wave
receivers, transmitting equipment, aerials,
test apparatus, etc. The amateur and
broadcast bands are covered in separate
articles, each contributed by an enthusiast
in each sphere; and there is usually an
illustrated description of an amateur or
commiercial station. International Short
Wave Leagne activities are exclusively
recorded in this magazine, and a number
of competitions are run for the benefit of
readers. Now in its fourth volume, Short
Waye News is. obtainable from local
booksellers at 1/3, or may be subscribed
for at 16/- annually.

The Amalgamated
Short Wave Press Lid.

57 Maida Vale, London, W.9

M. WILSON LTD.

6 wave band coil unit in kit form £5/10/- (wired
up £7). S5%in. wide x Sin. deep x 3%in. high in 16
swg aluminium. Wave ranges covered, 5-10, 10-2_50,
30-70, 70-200, 200-540, 800-2,000. Iron cored coils,
ceramic trimmers, A.H.F. and osc. Tuned with
470 grid swing 3-gang tuning condcnsel_'_(exu:a),
with minimum 14pF. When used in conjunction
with our 155 “Q” LF.T.’s it gives the finest com-
bination of sensitivity and selectivity.

write for full details, or can be heard at =—

307 HIGH HOLBORN, LONDON, W.C.I
(Phone : HOLborn 4631)

ADCOLA. (Regd. Trade Mark)
SOLDERING INSTRUMENTS

K
- )
Supplied for all volt ranges from 6[Tv to 230/250v
Meets every requirement for radio assembly, mainten-
ance, telecommunications, etc. High Temperature,
Quick Heating, Low Consumption, Light Weight
3/16" Dia. Bit Standard Model 226
1/4" Dia. Bit Standard Model 25/0
3/16" Dia. Detachable Bit Type 30/0
British,and Foreign Patents
Sole Manufocturers: ADCOLA PRODUCTS LTD.
Alliance House, Caxton Street, S.W.l. (WHI 3030)

iii
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755 7/~ KaD10-TELEVISION
o EVERVTHING ELECTRICAL

Not only radio but everything electrical can be
tested with this world-famous PIFCO Radio-
meter. Bell and telephone circuits,
radio, television, vacuum cleaners,
irons, car lighting, H.T. and L.T.
milliamps, etc. Increasing supplies
now available for the home market.

@ CIRCUIT TEST ® MILLIAMPERE
Tests for open or faulty TEST—0/30 m.a.
circuits in all radio and scale for testing total dis-
electrical apparatusand charge from battery or
domestic appliances. testing single cell.
Equally for testing car @ VALVE TEST
lighting and starting Made

circuits. by in-
® L.T. TEST serting
0-6 volts AC or DC. Y2lvein

socket

® H.T. TEST
ALL-IN-ONE

on
0-240 volts. May be used frontof

directon any mains,AC-DC, meter.

Price 251-. Obtainable from your local dealer.

RADIOMETER

PIFCO LTD., PIFCO HOUSE, WATLING STREET, MANCHESTER, 4
and at PIFCO HOUSE, GT. EASTERN STREET, LONDON, E.C2

Service Radio Spares

4 LISLE STREET, LONDON, W.C.2
‘GERrard 1734

TRANSFORMERS. 200/250 primary Sec. 585y
HT, 120 ma, 6.3v CT, 3 amps, 4v CT, 3 amps
12/6 each. 8hy 120ma chokes 3/6 each. 6.3v
3 amp heater trans. 12/3 each. Dural telescopic
aerials, 12ft. 3/6 each. Telescopic whip type
aerials, 14ft. 3/6 each. Bases 1/6 each. Plessey
Sin. P/M Speaker without transformer, 3 ohm
speech coil 9/6 each, with transformer 12/6.
Taylor model “ 400> square meter 0-1 ma
incorporating meter rectifier 45/- each. 0-1 ma
24in. diam. 12/6. 0-lma 3%in. scale 37/6. 2iin.
5-0-5v 10/6. Telesonic receiver, ideal for conver-
sion to personal receivers. New and complete
with 4 Hivac 1.5v valves 37/6 each. Bendix 522
transmitter chassis with 2.832 Bases, chokes,
mod. transformers, resistors, etc. 5/6 each.
V.C.R. 97 holders wired with condensers and
bracket 1/6 each. .02 8kv 4/6 each. We carry
large stocks of condensers and resistances of
all values at competitive prices. Send us your
enquiries.

LT Transformers 6v, 12v, 24v, 40v, 1-10 amps in
stock from 18/6. New. Special types wound at
short notice. Auto transformers from 60w up
to Skva in stock. 12v AC DC motors, ideal for
models, etc. 7/6 each. Special offer of 1/20 hp AC
motors, 200/250v. Suitable for sewing machines,
ete. 40/- each, Large selection of AC/DC Gram
motors, AC Auto Record Changers, latest
“ Collaro ™" from £10/15/0 each, inc. P.T. Pick-
ups, etc. Send us your enquiries for ex-Govt.
valves of all types. Transmitting valves also in
stock. Postage extra on all goods.

The Radio & Electrical Mart

(G3BSW) of 253B Portobello Road, London, W.II
PHONE: PARK 6026

Speakers. 34in. P.M. 8/6 plus 9d. postage. Sin. 10/6

plus 1/- postage. 10in. P.M. 25/- post etc. 2/-

Type Al135A 3-Valve Audio Amplifier Chassis.
Measures 9 x 3 x 3in. Complete, less P.P. and valves.
Price 3/6 each postage 1/6.

Miniature Neons, 115V. Price 1/6 each post paid.

Small Mains Transformers, our own make. Input 200/
240V. Jutput 6.3V or 4V. 2 amps. 12/6 each. Postage 9d.
Input 200/230V. Output 275V. 120ma., 6.3V. 3.5 amps,
5V. 2.5 amps. 18/6 post 1/-. Also 300-0-300V. at the
same price.

Valves. 354 8/6. 154-1T4-185 at 6/6 each. IR 5 at 7/6 each
5U4G at 6/6 each. V960 EHT. H.W. Rectifiers 5000V.
10ma. 6/6 each. 6K7 metal 5/6 each. 954 and 955
Acorn 4/6 each. Y63 Tuning Eyes 8/-. 6V6-807. 7/6 each.
6L610/6 each. 9001/9002 /9003 4/6. All post pd.

_ACIDI(;: Motors. (Converted dynamotors). Complete
with 24" x §” grinding stone 18/6. Postage and
packing 1/6.

Twin Gang .005 mfd Variable Condensers 5/6. Three
Gang 8/-. All post paid.

Selenium Rectifiers. H.W. 60 ma. 4/6. 120ma. 6/6.

F.W. 6 or 12V. 1.5A. 10/6. 6 or 12V. 4A. 25/- postage 6d.
on each.
U.S. Army Morse Keys. New and boxed 2/6 each.
post paid. 0-500 Micro-Ammeters 2" 7/6 each. Post 6d.
Miniature $.M. Dials 100-1. Drive worm-geared 13" x
2" 3/- each. Post 6d.

Phone Adaptors. Converts low resistance phones to
high resistance. 1/- each. Post 6d.

Canadian Carbon Microphones as used with the 58’
Sets. 3/- each. Post 6d.

Radio

Vol. 3, No. 5

Annual Subscription 16/-
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Editorial Offices—57, Maida Vale, Paddington, London, W.9. Tel.: CUNningham 6518
Advertising—Radio Constructor, 15, Charterhouse St., London, E.C.I. Tel.: HOLborn 8655
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LIONEL E. HOWES, G3AYA

EDITORIAL

NCE again Christmas is upon us, though why
the spirit of goodwill achieves prominence
only at this time of the year beats us.

Why not be logical and practise it the whole
year round? g

That is the idea behind the International
Short Wave League, sponsored by our companion
journal * Short Wave News,” and we have often
wondered whether this could be extended to
include the ** Radio Constructor.”

A visit to the local radio component dealer will
demonstrate, as mentioned recently by our con-
tributor * Centre Tap,” that the helpful spirit
exists amongst the followers of our hobby. Why
should this spirit of co-operation be hampered by
being restricted to these chance meetings?

The ISWL has a considerable number of local
chapters organised around the country, and these
clubs hold regular meetings. If any of our
readers are interested in contacting others with
similar interests, we should be pleased to put

them in touch with their local ISWL representa-

tive on receipt of a note to that effect.

The ISWL is a short wave organisation, and it
may be that this specialisation in one particular
branch of radio may not appeal to some readers.
We suggest, in this event, that there exists an
opening for local constructional groups, and we
would be glad to receive any comments, sugges-
tions and offers of help regarding the formation

of such groups.

We think the idea is a good one, but we are also
not unmindful of the fact that it may not be easy
to achieve, and whether it goes any further
depends on your. We are prepared to help as
much as we can if sufficient interest is shown, but
without your aid we can do little. So get out
that pen and paper and shoot along your reactions.
For now, we’ll sign off in the usual manner by
wishing you, one and all, A Merry Christmas and
A Happy New Year.

G2ATV

NOTICES
THE CONTENTS of this magazine are strictly copyright and may not be reproduced

without obtaining prior permission from the Editor. Opinions expressed by contributors
are not necessarily those of the Editor or proprietors.

THE EDITORS invite original contributions on
construction of radio subjects. All material used
will be paid for. Articles should be clearly written,
preferably typewritten, and photographs should be
clear and sharp. Diagrams need not be Jlarge
or perfectly drawn, as our draughtsman will re-
draw. in. most cases, but relevant information
should be included. All MSS must be accompanied
by a stamped addressed envelope for reply or

return. Each item must bear the sender’s name
and address.

COMPONENT REVIEW. Manufacturers, pub-
lishers, etc., are invited to submit samples or
information of new products for review in this
section.

ALL CORRESPONDENCE should be addressed
to Radie Constructor, 57, Maida Vale, Paddington,
London, W.9. Telephone: CUN. 6518,
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BUILDING YOUR OWN 3

| SIGNAL GENERATOR |

!{ By W. G. MORLEY !
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, PART ONE K
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NE of the most useful items for the home-
constructor and experimenter is the signal
generator. Its uses are many: the easy

servicing of recalcitrant receivers and the trouble-
free construction of newly-designed equipment
being only two of its many uses. Unfortunately,
the average commercial signal generator has one
disadvantage—a fairly high price.

Is it possible to construct a reliable signal
generator cheaply ? I think it is, and with
relatively little trouble, provided we take a
certain amount of care in its original design. Let
us therefore analyse the various facilities that are
needed and see if they may be met in a home-
constructed job.

Range and Calibration

First of all, the most obvious thing needed in
a signal generator is a wide frequency range
accurately calibrated. A range of some 100 Kes
to 15 Mes should cover all the normal frequencies
required by the construetor and falls in line with
that offered by most commercial generators.
(This can be extended up to 30 Mcs by using the
second harmonic of the ** top ™ range : or, with
careful design, we could tune up to this frequency

METAL RECTIFIER

on the fundamental, if we thought its inclusion
of sufficient importance.) This range is not too
extensive or too difficult to provide, especially
when we consider that the oscillator of a simple
all-wave superhet very often works at frequencies
of up to 18 Mcs and higher, and that the construc-
tion of an all-wave receiver is by no means
beyond the ability of the average home-
constructor.

The question of accuracy of calibration presents
a somewhat different problem. We must first of
all provide a dial or scale (directly calibrated. if
possible) in which the pointer is so made that
errors due to parallax, etc., are reduced to a
minimum. After making certain that our scale,
like Caesar’s wife, is beyond reproach, we then
have to make an accurate original calibration
and see that the frequency given by the signal
generator - remains always constant after that
calibration.

Qutput Attenuation

If a signal generator for normal bench work is
to be at all useful, its output must be capable of
attenuation. This is best done by means of
extracting the RF output of the oscillator at a

ar
}
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OR LARGER

e
CHASSIS

Fig. 1. A typical power supply circuit for a Signal Generator.
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fairly low impedance, say 100 ohms or less, so
that, in addition to easy attenuation, we can feed
the signal to wherever we may need it by means
of an ordinary flexible screened lead. Attenu-
ation is usually carried out by means of coarse and
fine controls: the coarse attenuation being
provided by a switch which, say, offers the full
output of the oscillator, one tenth of its output,
one hundredth, one thousandth, and so on.  The
fine attenuator could be described roughly as a
low-impedance, non-inductive volume control
which covers the range of zero output to the full
output which is offered by the coarse attenuator.*

Now, in some commercial signal generators we
find that the attenuator is directly calibrated in
volts or microvolts. This means that the output
taken from the oscillator and fed to the attenu-
ation network has a substantially constant
voltage irrespective of whichever range is being
used and whichever part of the chosen range has
been actually tuned. s

In a home-built signal generator this degree of
accuracy can hardly be produced. We may find,
if we are using a variable capacitor, that our
output falls. somewhat at the low-frequency end
of the range, and that different coils offer some-
what different voltages. However, unless we are
going in for lab. work (in which case we would
probably measure our RF input externally,
anyway) this needn’t worry us.at all. All we
need is an output which may be varied from a
really strong signal to one of a few micro-volts or
less. This is easily arranged and, after having
used the home-built signal generator on a few

*This form of attenuation is fitted in a different
form in some generators, but the effect—that of a
controlled, continuously-variable output—remains
nevertheless the same.

jitems of equipment, we will soon have the * feel
of it and know what results to expect when using
it on an unfamiliar receiver, even if we do not
know its actual output to the nearest micro-volt.
Modulation

AF modulation at 400 cps is almost always
offered by the commercial generator. This may
be switched in or out as desired and the AF
oscillator may also be used to give an audio signal
in the output leads. In addition, a pair of
terminals to allow the use of an external source
of modulation presents a refinement often met.

The home-constructor will have little difficulty
in providing these facilities. Making an AF
oscillator is simplicity itself, and the various
forms of modulation, etc.. are “ frills ” which
take hardly any trouble at all.

Other points which increase the usefulness of
the signal generator are such things as complete
screening, filtering of the mains input leads and
so on. These can be very simply incorporated
in one’s own generator and will be dealt with later.
The Construction of the Signal Generator

It may be seen from the briefly capitulated
points dealt with above that the construction of
a really useful signal generator is quite practicable.
The main advantage of doing this, apart from the
pleasure of construction, is the fact that we may
use materials which will be already on hand in the
average experimenter’s spares box or which may
be obtained from the * surplus” dealers and
which will greatly cut the cost of construction.

Let us now proceed to the practical problems
which may be encountered in the design of our
own instrument.

The Power Pack

The power pack of our signal generator differs

from that of, say, a receiver, because the power
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requirements of the oscillator are relatively very
low indeed.

The HT required by the oscillator circuits need
only be some 50 to 120 volts. The HT current,
very probably, will lie well under 20 milliamps.
Heater supplies will also be quite small. To
take an example, if we were using, say, two 6J5%s
(one as RF and one as AF oscillator) then the
heater consumption would be 0.6 amps at 6.3
volts. If the HT voltage and current were 100
volts and 20 milliamps respectively then the total
wattage supplied by a power pack feeding the
two valves would be only 3.78 watts (heaters)
and 2 watts (HT), giving a grand total of 5.78
watts.

When small powers like this are required, the
necessary mains transformer need have very small
dimensions. (It is not, of course, possible to use
one of the popular heater transformers at present
available, as the HT supply must be entirely
disconnected from the mains.) Only a single
untapped secondary winding on the mains
transformer is necessary for HT since a half-wave
rectifier is quite sufficient at this low current.
An ideal component may be obtained by utilising
the mains transformer from an old HT battery
eliminator. The original secondary winding sup-
plies HT at a convenient voltage and an auxiliary
LT winding can easily be added by winding a few
turns on top of the windings already present on
the transformer bobbin, A small metal rectifier
provides a cheap means of rectification, and,
although a valve rectifier may be used, there is
hardly any point in supplying the extra heater
current. -

A practical power pack eircuit is shown in
Fig.1. There is no necessity for a smoothing
choke and a resistor is used instead. The electro-
Iytic capacitors are a little larger than is really
needed but it is worth while making certain that
all ripple is removed. The 0.01uF capacitor
needs to be a mica component and is best mounted
directly at the HT positive end of the oscillator
coils.

In practice it is hardly worth while incorpora-
ting HT regulation in a signal generator of this
type. Differences in mains voltage may cause
slight differences in oscillator frequencies at the
higher frequency ranges. However these changes
in frequency will very probably be much smaller
than will be noticeable on the scale and as the
mains voltage should be sufficiently constant
whilst lining up is in progress, no harm can result.

The transformer itself, as stated above, can be
quite small in physical dimensions. However, we
must not have it too small, in case it should heat
up and cause drifting of the oscillator circuits.
The only requirements needed in the power unit
are those of supplying the small voltages and
currents required without dissipating too much
heat in the signal generator case.

The transformer shown in Fig. 1 represents a
fairly ideal case. If other transformers giving
different HT secondary voltages are available,
then it may represent a saving to use them
instead. Incidentally, the mains input tappings
are not entirely necessary. With a transformer
input set for correct working at 230 volts the
signal generator should function quite well on
most voltages.

“RADIO CONSTRUCTOR?”
QUIZ

Conducted by W. Groome
—

(1) Having got a *‘universal” set going
nicely, our Mr. Brain left it available for family
use. When his wife touched the tuning knob
she received a shock. What had he done wrong,
apart from half killing his old woman ?

(2) Frame scanning-coils are often of the
high-resistance type. Why are transformer-fed
low-resistance coils usually found in the line scan
circuit ?

(3) In many television sets (the RC * In-
expensive "’ is one) a cathode-follower is used
after the video stage. What does it do ?

(4) Can a moving-coil loudspeaker be used
as a microphone ?

(5) When listening to a distant station with
a superhet, the background noise may be heard
to rise and fall in intensity. What causes this
fluctuation ?

(6) It is usual to bias push-pull valves by a
resistor common to both cathodes. Why is the
by-pass capacitor often omitted in such circuits?

Answers on page 129
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CAN ANYONE HELP?

Dear Sir,

I am anxious to learn if, through your readers
or excellent book, I can obtain information of
the circuit of an ex-RAF battery receiver R1120,
and how to convert it to an ordinary short wave
receiver. I am imbued with much enthusiasm
but very little knowledge of short wave sets, and
although the set in its present form receives
several stations it is difficult to tune and operate,
and the chassis is alive.

H. T: Smead,
40, Haycroft Street,
(Grimsby)

THE EDITORS INVITE . .

@ Constructional  articles
publication in this journal.  Prospective
writers, particularly new writers, are
invited to apply for our “ Guide to the
writing of Constructional Articles > which
will be sent on request. This guide will
prove of material assistance to those whe
aspire to journalism and will make article
writing a real pleasure ! i

suitable for

LOGICAL FAULT FINDING

- The sixth in a series of articles to assist the
home' constructor in tracing and curing faults

By 1. R

DAVIES

6: DISTORTION (Contd.)

5—Distortion Which Requires an Alteration in
Receiver Design to Clear

HEN a recéiver which has seen better days

is encountered on the test bench, it usually

happens that its quality of reproduction is
intolerable compared with present day standards.
The serviceman is then faced with the alternative
of leaving it as it is (although he would dearly love
to deposit it in the dustbin !) or bringing it up to
modern standards. If he decides on the latter
course the job is not necessarily difficult. Most
of the older receivers that one meets have pretty
simple AF circuits using triode valves which can-
not help but give reasonable reproduction when
used correctly. The fitting of a modern loud-
speaker often makes an amazing improvement in
reproduction. Unfortunately - these very old
receivers are usually found to be bristling with
AF transformers, these components introducing
a large amount of the distortion. As these trans-
formers were originally used to bolster up the
rather poor gain given by the valves, it is often
worthwhile to fit 2 modern pentode output valve
and replace the transformer by resistance-
capacitance coupling. TFig. 37 («) and (D)
respectively show typical “* Before ™ and “*After
diagrams of a receiver which has been rejuvenated
in this fashion. The transformer has been taken
out of circuit, the loss in gain being replaced by
using an output pentode in place of the second
triode. The capacitor across the speaker trans-
former primary will probably be necessary to
by-pass the third harmonic content introduced by
the pentode. In addition, it may also be neces-
sary to increase the “ HT--1" tapping on the
HT battery to allow for the greater voltage drop
given by the resistor in the anode circuit of the
first valve. Also, of course, the GB tapping
should be adjusted to suit the new valve.

Passing from these early receivers, we might
now spend some time considering those home-
constructed receivers which have always given a
distorted output. Assuming that no mistake has
been made in wiring, and that they have not been
built from a tested circuit diagram, then the
trouble must obviously lie in their design.

Usually the fault is due to bad matching
somewhere. Some constructors who have just
entered the hobby of radio-construction may find
the theory of matching a little difficult to assimi-
late. They might find it clearer if they were to
compare a matching transformer with the gearbox
of a car. In just the same manner as the engine
of a car is designed to give its maximum efficiency
at a certain number of revs., so is the output vglve
of Fig. 38 (to take an example) designed to work
best when its anode is connected to an impedance
(loosely, the resistance offered to AC measured in
ohms) of such and such a number of ochms. Now,
when we want the car to climb a gradient we
change into, say, second gear to enable the engine
to run at its most efficient number of revs. That
is, we alter the ratio between the number of revs.
at the engine and those at the driving wheels. In
the same manner, when we want our output anode
to drive the voice coil of a loudspeaker, we use a
transformer to enable the different impedance at

GB+
HIT—

B T R o

RC572

Fig. 37(a). An old-fashioned AF circuit in which
an inter-valve transformer is used.
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HT+1 HT+2

NEW OUTPUT
VALVE

RCS572

Fig. 37(b). How the circuit of Fig. 37(a) may be
improved. The transformer is replaced by resis-
tance-capacitance coupling, the loss of gain being
made good by using an output pentode in place of
the original triode. Note that the grid leak should
go to GB —, and not HT — as shown.

the coil to be converted to the optimum impedance
required in the valve’s anode circuit. If we select
the wrong gear in the car we do not get the best
results ; our progress is slow or jerky, inter-
mingled with coughs and grunts from the engine.
Exactly the same holds true when a speaker is
badly matched to the output valve !

Anode resistors are components that also need
some care in selection when designing the AF
section of a receiver. It is usually safe to use an
anode resistor whose value is equal to twice
the Ra of the valve.* Also the capacitor coupling
an AF anode to the next grid is best kept reason-
ably small despite the fact that a large capacitor
gives an apparent increase in bass reproduction.
0.01pF is a good value for an AF intervalve
coupling capacitor, the grid leak of the following
valve have a maximum value of some 500K Q.
If these values are increased it is possible to
introduce ** grid-blocking.”

Finally, let us raise a rather important point
which is often overlooked by some home-
constructors. This refers to the volume control
used in a superhet and which we mentioned
earlier when we discussed the effects of near-
instability.

*¢ Twice the Ra of the valve.” This does not
always hold true, however, particularly if the
value of the HT voltage is low. A smaller resistor
may then be necessary to ensure that too much
voltage is not dropped across it.
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Fig. 39 shows the basic diagram of a modern
diode detector as is used in the majority of
commercial receivers. By reason of the rectifying
action of the diode, we get the AF signal developed
between the bottom connection of the IF trans-
former secondary and earth. In addition to the
AT we also have the IF signal between these two
points. This is filtered away by R1, Cl and C2
and doesn’t concern us here. The AF signal
remaining is built up across R2. It is then fed
via C3 to the volume control R3 (C3 is used to
isolate the volume control from the direct voltage
which also appears on R2 as a result of rectifica-
tion). Now, owing to the nature of the circuit,
whereas R2 forms the DC load for the diode, the
AC load is represented by R2 and R3 in parallel.
(Capacitor C3 is assumed to have negligible
reactance to AF.) For best results, the resistance
values of the DC and AC loads should be as close
as possible. R3 must therefore have a consider-
ably higher resistance than R2. In practise a
ratio of 4 : 1 between the values of R3 to R2 is
quite sufficient for good reproduction. (One may
encounter a receiver in which R2 is the potentio-
meter giving volume control and R3 the fixed grid
leak. The ratio of resistance values remains the
same, however.) The writer has come across
quite a few unsuccessful home-constructed receiv-
ers in which the constructors, not aware of this
fact, have used * any old pot’meter » as a volume
control. He has also encountered several
commercial receivers in which the volume control,
having become faulty, has been replaced by one
of incorrect value, with indifferent results. This
is one reason why a * crackly ” volume control
should never be repaired by rumning a soft pencil
around the track (p. 555, April 49 issue). Apart
from the impermanence of the remedy, the resist-
ance of the potentiometer is altered.

6—Distortion Caused by Overloading

Distortion caused by overloading is, of course,
very easy to diagnose should it occur in the AF
section of a receiver. Unless a component
(usually the output valve or loudspeaker) is easily

HIGH

LOW
IMPEDANCE IMF‘E‘DANCE

OUTPUT

'ANODE RC 573

Fig. 38. [Ilustrating the use of a matching trans-
former (see text).
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c2 R2
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T R3
Ve gead

RCS574

Fig. 39. Ilustrating the necessity of a correctly-
valued potentiometer when used as a volume control
after a diode detector.

I
overloaded, whereupon replacement is the obvious
cure, little can be done to clear this fault as it is
inherent with the design. All-dry battery
portables are typically prone to this trouble, the
output valve being capable of handling a certain
power output only.

Overloading at the detector is the fault with
which the writer is more concerned here. This
will be caused when the receiver is situated close
to a powerful transmitter, and, when tuned to it,
gives a distorted output.

=

0000

VOLUME
CONTROLZ=—

RC 576

Fig. 41. How the volume control of Fig. 40 may be
reconnected to enable it to be effective on a strong
signal.

To illustrate the clearing of this fault, let us
first of all take the case of an AC/DC straight
receiver of the * midget” class. This is being
used in proximity to.a strong local station and,
even with the volume control fully retarded, the
strength of the signal is sufficient to overload the
detector. Fig. 40 shows the pre-detector circuit,
volume control being effected by the wvariable
resistor in the cathode circuit of the RF pentode.
This variable resistor does not offer sufficient
control, so it is therefore necessary to alter the
circuit in some manner. Fig. 41 illustrates a very
effective way of doing this, the aerial now being
connected to the end of the volume control
remote from the cathode. As the slider travels
upwards, more and more bias is put in the cathode
circuit of the valve, thereby decreasing its gain.
At the same time, the resistance between aerial
and earth becomes progressively lower until, at
the bottom position, there is a *“ dead short™

TO FOLLOWING

STAGE
s

,,J,, 1 VOLUME
CONTROL
RCS75

Fig. 40. A commonly-met volume control circuit
as used in a straight mains receiver.

between the two. The decreasing resistance in
the aerial circuit gives a somewhat drastic form
of attenuation which will be effective on the
strongest of signals.*

When a battery straight set is used, volume
control is often applied by varying the voltage
applied to the screen-grid of the RF valve, using
the circuit of Fig. 42. (The method of volume
control shown in Fig. 40 is obviously unworkable
with battery valves.) The aerial circuit may

*This method of volume control connection is
by no means original and will be found fitted to
quite a few commercial receivers.
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HT +

TO SCREEN GRID

VOLUME OF RE VALVE
CONTROL
DECOUPLING
WP CAPACITOR
RC 577
Fig. 42. A method of volume control used in

battery receivers.

again be attenuated as before if the circuit is
changed to that of Fig. 43. It will be seen that a
current now flows through the aerial coupling coil,
but, as both the current and the resistance of the
coil are very small, there will be a negligible
change in the DC characteristics of the circuit.
As the slider travels downwards, the screen-grid
decoupling capacitor *“ C ”” now comes into circuit
between the aerial and earth; at the point of
minimum volume, insofar as RF voltages are
concerned, the aerial is effectively short-circuited
to earth.

In the case of a superhet fitted with AVC,
overloading at the detector should rarely occur.
Should overloading oceur on strong signals, the
AVC decoupling capacitors should be tested.
This is best done by substitution, as a leak as
high as 10M Q between the AVC line and chassis
is often sufficient to cause the trouble.

Should the station causing distortion be located
so near to the receiver that it is obvious that no

HT +

TO SCREEN GRID
OF RF VALVE

DECOUPLING
CAPACITOR

RCS578

Fig. 43. A more effective version of Fig. 42 for use
when very strong signals are being received.
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AVC system can cope with the signal strength,
a “ local-distance ” switch may be fitted. This
simply switches the aerial to earth via a resistor of
low value, the value being found by experiment,
and the whole addition being made external to
the receiver (see Fig. 44).

A far better solution is to fit a rejector wave-
trap in series with the aerial and the set as shown
in Fig. 45. The wave-trap is located as near to
the aerial terminal of the receiver as possible and,
when fitted, is tuned to give maximum attenuation

of the powerful signal. The coil and condenser

should be of good quality as a large Q is needed
in this circuit. For best results, the wave-trap
components should be mounted in a screened box,
the lead from the box to the aerial terminal of the
receiver being also screemed. The wave-trap
“ rejects ” the strong signal sufficiently to prevent
it overloading the receiver, and at the same time
gives the additional advantage of reducing the
interference experienced on adjacent frequencies.

SUMMARY
DISTORTION

1. Distortion Caused by the Loudspeaker.
Usually occurs above a certain volume level or
at a certain note and is sometimes recognisable by
the * mechanical ” nature of the noise.
Loudspeaker checked by substitution with one
known to be good. Repairs carried out as
mentioned in detail above.

2—Distortion Caused by a Valve Operating
Under Incorrect Conditions.

Usually all frequencies are distorted, and at all
levels of volume.
(a) Check AF coupling capacitors.
(b) Check all anode, screen-grid and cathode

voltages.

(¢) Check cathode by-pass capacitor.

(d) Check valves.

(e) Check filament or heater voltages.
(f) Check voltage of GB battery (if applicable).

3—Distortion Caused by Near-Instability.

Distortion usually occurs at certain volume
level or on reception of a certain note.

Ascertain whether or not distortion occurs at
middle of volume control travel.

If not :— ,

(¢) Check main HT capacitor (or HT battery for
high internal resistance).

(b) Check any other decoupling capacitors in the
AF circuit.

(¢) Check screening at all points and see that
speaker leads are kept away from grid leads,
ete.

(d) Check GB battery for high internal resistance.

If distortion occurs at middle of volume control
travel :—

(a) Check volume control for correct value and
operation.

(b) Check screening of lead to grid of controlled
valve.

(¢) Add a grid stopper to the appropriate grid or
fit an RF by-pass circuit in the anode.

RECEWVER

RCS79

Fig. 44. A simple ** local-distance ” switch circuit
that may be used if a very strong signal is being
received.

4—Distortion Caused by Breakdown of Com-

ponents Not Directly Connected with Valve

Supplies.

(@) Ascertain that no poor connection exists
between the output transformer secondary
and the voice coil of the speaker.

(b) Check the speaker transformer and its tone
correction capacitor.

(c¢) Check the negative feedback circuit, if fitted.

5—Distortion Which Requires an Alteration in

Receiver Design to Clear.

No set sequence of checking may be made under
this heading.

6—Distortion Caused by Overloading.

If distortion is caused by overloaded com-

RADIO CONSTRUCTOR
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Fig. 45. A far better alternative to Fig. 44, in
which a rejector wave-trap is connected in the aerial
circuit of the receiver.

ponents in the AF section of the receiver, the
replacement of the appropriate components may
effect a remedy, although the trouble is usually
inherent in the design.

If distortion is caused by overloading at the
detector.

(a) Increase the efficiency of the volume control
circuit, if this is fitted in the RF section of
the receiver.

(b) Check the AVC line, if fitted, for leaks to
chassis.

(¢) Fit a “ local-distance ” switch, or a rejector
wave-trap in the aerial circuit.

(To be continued)

ANSWERS TO THE QUIZ

(1) Itis possible for the chassis of an AC/DC
set to be ““live ” without detriment to its per-
formance, a danger which is not easy to eliminate
where a two-pin mains connection is used. The
point which Mr. Brain overlooked, and which
cannot be too strongly emphasised, is that every
metallic object connected to chassis is also ** live.”
These include tuning capacitors, their shafts, and
the grub-screws of the knobs. Mr. Brain’s good
lady made contact with a grub-screw which he
should have made short enough to screw right in.
As a further precaution, the sunken serew should
be covered by putting wax or other suitable
insulation into the hole.

(2) High insulation is essential, because of
the very high voltage set up by line fly-back.
Due to their form, this high insulation is less
easily arranged in the coils than in a transformer.
The step-down ratio ensures that no high voltage
appears in the scan-coil.

(3) Many sync-separators require a signal of
opposite phase to that applied to the CRT, and
in any case, some way of splitting a single video
signal two ways must be provided. The * con-

certina” or cathode-follower phase-splitter,
already well-known to push-pull enthusiasts,
provides on its cathode a suitable signal for the
CRT, and on its anode a signal of opposite phase
for the sync circuit.

(4) Yes. The loudspeaking * inter-com * sets
frequently use the loudspeaker by switching it
from output stage to input grid. It may be
matched to grid by using its output transformer,
the high impedance winding being hooked into
the grid circuit. Tone may be rather muffled
with some speakers.

(5) This is due to the action of AVC on a
fading signal. Volume is kept fairly level, but as
the signal fades the sensitivity of the set increases
automatically, and it is able to receive static and
other interference. 'When the signal strength
increases again the sensitivity is deereased and
less “ slush ™ received.

(6) Anudio frequencies at the cathodes are of
opposite phase, and cancel each other in the
common bias resistor (assuming the stage is
balanced). Thereis therefore no current feedback
(degeneration). Hum may also cancel in the
same way, but there are exceptions in that case.
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HE construction of a television receiver

presents a fairly difficult task and it is quite

usual for the home constructor to concentrate
on the electrical requirements and “ build a
cabinet round the finished job.” If, however, the
general method of accommodating the equipment
is considered as soon as the circuit requirements
are fixed, the shape of chassis, etc., can be arranged
to advantage.

Consider a conventional magnetic deflection
Televisor. The gear may be classified into three
groups :—

(i) The CRT with focus and deflecting coils.
(ii) Sound and vision receivers and time bases.
(iii) Power Pack and EHT supply unit.

Clearly the tube dominates the layout as it must
be positioned to facilitate viewing. Its shape
and the necessity of avoiding magnetic fields in
its proximity compel the builder to allow reason-
able clearances in the compartment behind the
screen. Commercial receivers are compact,
making table models of rational dimensions. TFor
the home constructor the congestion of compon-
ents does not assist construction and definitely
impedes alteration and adjustment. Further-
more, a receiver of this type monopolises a table
or other article of furniture to obtain the necessary
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viewing height. For these reasons only the
console cabinet will be considered.

The height of the tube above the floor should be
related to the chairs viewers are likely to occupy.
As one likes to relax when looking in, the horizon-
tal centre of the screen should be level with the
viewer’s eyes when the latter is occupying a
medium easy chair. In practice this dimension
is about 2’ 6” to 2’ 9” and with a 9” diam. tube
leaves some 24” of height available for the receiv-
ers. Heavy components like the power pack can
be placed to advantage at the bottom level of the
cabinet, next above coming the receivers and
time bases and finally the tube (see Fig. 1).
The minimum width of the case is fixed by the
size of the tube mask, and for a 9” diam. tube
approximates to 15” outside dimension, allowing
for the thickness of the wooden frame.

Materials

Timber for the cabinet frame is fairly easy to
obtain but plywood is expensive and in short
supply. To get a fine finish, good wood and
considerable skill are required unless the com-
pleted cabinet is covered with some other
convenient material. The author used navy blue
rexine of the stick-on variety to cover the set
shown. A covering material permits the use of

RADIO CONSTRUCTOR

millboard and strong cardboard for side and rear
panels, the front of the case being the only large
area utilising plywood.

The application of rexine is not difficult but a
few simple hints are worth remembering. The
adhesive should be carpenter’s glue applied hot
and very thin; the slightest lump will show
through so the surface before covering should be
smooth enough to receive paint. Apply to an
area, lay on the rexine and, with a cloth, smooth
it down, working always from the centre towards
the edges. Avoid sharp edges and three-
dimensional curves. The former look better if
the wood or underlying material is radiused, and
the latter are difficult to cover. Do not lap the
joins. Overlap them in the first instance and
then, whilst the glue is still wet using a steel
straight edge and a razor blade, cut down the
centre of the lap and remove the two superfluous
strips. The glued sections will then butt exactly.

Electrical Considerations

As the power pack and EHT unit are situated
at floor level, multicore leads are necessary to
convey the various supplies to the receivers ;
these leads emanate from a terminal strip running
along the rear edge of the power pack. Connec-
tion strips enable current and voltage readings to
be taken far easier than do multi-pin plugs. The
shape of the power pack chassis has little bearing
on its performance, so it can be constructed to use
the bottom space to advantage; similarly the
EHT wunit, if this is to be on the same level. The
depth of the cabinet is governed by the length of
the receivers and time base chassis, and these
will be considered.

Systematic construction entails building a
vision amplifier, a sound receiver and a chassis
containing the line and frame time bases. The
modern method of strip construction is convenient
and desirable, allowing self-contained units to be
assembled side by side, interchassis connections
being made by plugs where no electrical measure-
ments are likely to be taken. A chassis size of
15” x 3” for the sound and vision and 15” x 6" for
the time base will accommodate the average
equipment. These placed abreast occupy 13"
with 1 space between chassis. If the cabinet is
made about 18” deep, space is left for connections,
controls and the loud speaker. It is essential
that no leads or apparatus should be trapped in
‘the woodwork because the inevitable small
alterations made after the set has been on the air
would otherwise be major operations.

A convenient scheme is to make the receiver
shelf a sliding “ L shaped frame, the vertical
panel forming the baffle for the loudspeaker with
the front controls” disposed either side of it.
This layout enables the receivers and time bases
with controls to be withdrawn backwards at will.
All sensitive leads are short, those to the CRT
deflection coils being terminated in a multi-pin
plug. The cables from the power pack must, of
course, be long enough for the rack to come clear
of the cabinet. The loudspeaker baffle is covered
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with metallic gauze which is earthed. Potentio-
meters operated from the front panel must have
insulated shafts as these pass through the earthed
metal gauze. The front of the cabinet is cut away
below the screen giving a recess about 10”7 x 54"
which is filled by the 6” diam. londspeaker and the
controls. when the apparatus shelf is in place.
The shelf is scotched by two wooden chocks which
can be removed from the back of the cabinet.
The cathode ray tube is held in a self-supporting
wooden frame and secured to its shelf by two bolts
fitted with wing nuts and passing through oversize
holes. The tolerance on these holes enables the
mask to be lined up with the }” plate glass window.
The tube and its associated coils can be removed
from the case as a homogeneous unit. The out-
side Tim of the window is edged with stone
coloured draught excluder, sandwiched between

(Continued at foot of next page)
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=z from our mailbag RE

TV IN HEREFORD

I do hope you will excuse me writing to you,
as I thought you might be interested in my
results with television,

Hereford is 111 miles from AP and 50 from
Sutton Coldfield. The equipment in use here is a
1355 with suitable RF unit, and your time base
with a 5CP1 tube.

Using a 26 unit for Birmingham, the pilot tests
of 1kW were well received, good enough for
consistent watching, a length of hook-up wire
being used as aerial.

Reception from pilot tests at Wolverhampton
required a dipole aerial, as the signal was not
too strong.

Transmissions from Coventry, which began
last week, are weaker still, but an improved aerial
increased the strength so that it was similar to
transmissions coming from Birmingham.

These pilot tests appear to have been fairly
well received by dealers on sets with less RF gain.
Great results are expected when Sutton Coldfield
comes on the air with 35kW.

With the delay in opening Sutton Coldfield,
I had another attempt at AP, using a 24 unit
converted to a 25. This conversion was simple
as only the mixer and aerial windings were
shortened, the oscillator being left so that it was
lower in frequency. This unit works better than
either a 25 or a 26 with band-sets altered, as with
these two latter units quite a bit of 7 Mes break-
through occurs, which does not happen with a
converted 24 unit.

Signals from AP are found to fade a lot, and
so results are variable, but a picture can be
obtained. A picture was seen this morning for
the first time in a week; but this was no doubt due
to the bad weather last week and to the display
of Northern Lights a week ago. 5

The sound transmission is received poorly, if
at all. Using the 1355, the valve noise nearly
masks it. Better reception is hoped for with a
new, higher aerial. The present height is 20ft.,
or 200ft. above sea level.

I have only one 1355 set, and I intend to draw
off from the RF unit IF signals of 7 Mes for vision
and 10.5 Mes for sound. To this end I have built
a three-stage 10.5 Mcs IF and audio strip. and
the arrangement seems to work with a signal
generator used as a ““sound ™ or ° vision”
signal. It is out of the question to use this for
AP sound, because every trimmer and IF core
must be “ peaked ” to find the signal, let alone
to understand it !

The time base is exactly to your circuit, except
that the line control is a IMQ preset with a
100k  variable on the panel. The valves used
are 6H6, 6SN7 (half) 65SHT7, EF50 (2) and 6SN7
(2). Everything seems to work OK except that
the following cannot be eased in any way.

With a picture of the test card, say, 2in. across,
both edges of the frame at the sides are visible.
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As the amplitude control is altered and the :

picture made bigger, the left-hand side ** piles up ”
forming a white line at the edge. (The brilliant
vertical line at the edge is due to a portion of the
picture being eramped into this edge. The cause is
probably non-linearity in the line amplifier—Fd.)

For my EHT supply I use two transformers.
Each has a 115V primary and has 0-1500-2000V,
6.3V and 2.5V secondaries. Using a 2X2 rectifier,
I can arrange the windings to give me what I like.
The time base and 1355 are supplied from one
large power pack giving 300V at 250mA.

By the way I found that the network for the
5CP1 was not quite right, for it was found
impossible to foeus until a 1M Q resistor was
placed from the junction of VR2 and R3 to earth.

Thank you for all the fun and interest I have
had from this television construction.

J. W. Tebbutt
(Hereford)

May I take this opportunity to congratulate
you on your fine magazine. I have only one
grouse, and that is that I think too much space
is devoted to TV.

The recent correspondence about circuit
diagrams and wiring diagrams interested me.
I started radio at the age of 14, and I have worked
from circuit diagrams only. To be quite honest,
a wiring diagram confuses me. It seems to me
that those who demand point-to-point diagrams
want to build a set with a minimum of thought
and time. That is not the function of our
hobby. It is a means of developing the intelli-
gence and ingenuity.

Each set should be a personal one ; one which
is like no other and which has some claim to
originality, even if only originality of layout !

R. L. Kenyon
(Liverpool, 8).

(Continued from overleaf)

the plate glass and the woodwork, the tubular
part of the rubber containing a 3/036 VIR cable
to prevent it erushing at the corners and to make
it clean join.

The side and rear panels of the cabinet are
of paper board covered with rexine and are
readily removable. A small plinth was included
at the bottom to set off the height and the top
was recessed to relieve the general squareness that
such structures tend to assume. The apparatus
at present contained in the cabinet is convention-
al, the front controls being sound volume, contrast,
focus and brilliance. The EHT is obtained from
either a pulse multiplier or line flyback. Numerous
modifications have been made to the equipment
during the last 18 months, and the author has
found the layout practical and presentable and
trusts that others may do likewise.

A 4-VALVE SUPERHET MIDGET

PERSONAL
PORTABLE

by
VINCENT HILL

UTILISING BUTTON BASE VALVES

(concluded from November issue)

Before continuing this description., we must apologise

for an error which occurred in the circuit diagram
given last month. In this, the HT- line was
shown as going to the secondary of the first IF trans-
former. It should, of course, have been connected
to the primary winding and through this to the anode
of V1 (1R5)—Ed. ! !

The number of turns required is a.rmmd_ 20,
using 24/DCC. More can be put on if the higher
end of the medium waveband is desired. When
finished give the outside of the frame and the
winding a good coat of shellac. )

The box to hold the set is made of }-in. Balsa
wood for the sides and 1/16-in. Balsa wood for the
bottom. This wood is supplied by Mndel- Aero-
plane shops in widths up to 4-in.; a 3-in. width is
needed. It can be cut with scissors, but a better
job is made of the jointing if a fret saw with a very
fine blade is used. The sides are made first and
glued with Balsa cement, true-ing up square

SKETCH SHOWING
THREE-QUARTER
VIEW OF

COMPLETE RECEIVER

ne. 88T,

whilst the cement is drying, which is a matter of
minutes only. The longer side at the back—the
one on to which the frame aerial will fall—is
bevelled with sandpaper to a 45 degree angle.
The bottom—of 1/16-in. material—is best cut
with scissors, and has to be glued down the
middle, as it is not wide enough, otherwise. -Of
course, this bottom could be of thicker material,
all in one piece, but the idea is to reduce the very
important depth size of the set as much as possible.
When planning the dimensions of the sides do not
forget to include the panel thickness in the width;
this will make it 23-in. The lid is measured up,
jointed and fitted with a top in a s_i.mila_r way—
not forgetting to bevel the side which meets the
containing box to an angle of 45 degrees. This
lid is eventually glued on top of the frame, but
this should not be done until the electrical con-
struction is finished and tested. Both the
containing box and the lid will prove to be very
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light in weight, and the Balsa cement ensures a
very strong jointing.

The panel and chassis, with frame attached,
simply drop into the box, but means must be
taken to fix it there in such a manner that it can
be lifted out-and-in easily. This is most simply
accomplished by means of four small pieces of
wood, each fitted with a 6BA nut, these pieces of
wood being cemented in strategical positions to
the inside of the box; four holes in the panel
correspond and a 6BA bolt is screwed into each
nut. The wood can be §-in. stuff about $-in. long;
a hole is drilled centrally to take the shaft of the
bolt; a larger hole cut with a penknife for the nut,
and the nut cemented by means of Durofix to the
wood. The best way to fit the peices of wood in
the box se that they are true with the holes in the
panel, is first of all to screw them with the 6BA
bolt to the panel, put plenty of Balsa cement to
the sides of the wood and the approximate
positions on the inside of the box, and then to drop
the panel into the box, holding it in a level position

COVER.

THREE-QUARTER PERSPECTIVE VIEW
OF ALUMINIUM_BATTERY COVER. I o © H

THE FOUR ;§ID§S o
MEASURE 95 X 55 X2 DEEP
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92 %53 Xig THICK. a strong solution of
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for the fewminutesneces-
sary for the cement to
dry; they are thus auto-
matically in the right
position.
The box can be painted
or covered with leather.
The leather can be ob-
tained from a motor car
upholstery shop, and
costs from 15/- to 20/-
for a yard of 56-in. width.
A quarter of a yard is
X sufficient. Cording mat-
erial of the same colour
can be obtained also for
use as a handle. The

gelatine, and some care
is necessary to make a
successful job. The
handle is made from the
cording material and simply glued to the leather
covered sides of the box; it will be quite safe.

Small knobs are used for the tuning controls, of
about an inch diameter; pointer knobs are perhaps
more useful. The tuning dials are about 2}-in.
in diameter, semi-circular in shape, and they lie
with the curved sides facing each other. They

are marked in degrees only. If suitable dials °

cannot be obtained from the radio dealer, they can
be bought as protractors and adapted. If the
protractors are transparent they can be backed
with a suitable white card and glued on to the
panel. Durofix is the best kind of cement for
this purpose.

The B-114 Battery combines both high tension
and low tension supplies, and it is essential to buy
a 4-pin plug for this; the connections to this plug
are best made of ordinary connecting wire, neatly
bound with cotton.

When the radio part is completed and being
tried out, an ordinary aerial is hitched to the
aerial hinge to enable
some sort of signal to be
received. The trimmers

THE FRONT CUT-OUT IS FOR
EASE OF HANDLING THE BATTERY.

ae €
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of the TFI’s are ad-
justed for loudest recep-
tion. Do not discard
the outside aerial until
a second station is tuned
in successfully and the
IFT adjustment checked.
When the outside aerial
is slipped off, a diminu-
tion of volume is to be
expected, and the aerial
capacitor is carefully ro-
tated for loudest volume.
The IFT trimmers should
be again checked on a
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“ With regard to the

“ results to be expected, I
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":/QCE".;',{?,';S_ local station set, though
this does not preclude the
receiving of a number
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weak foreign station. It is best to do this during
the hours of darkness, since it is only then that
the long distance stations will be heard. Spend
some time on this IFT adjustment, since the
efficiency of the set depends upon successful
setting. Using the specified oscillator coil and
the .0003 pF tuning capacitor with a frame of 20
turns, the capacitors tune to approximately the
same dial reading round about 380 metres, but at
203 metres the discrepancy will be as much as
some 25 degrees. This gives some indication of
the difficulties which would be experienced were
it attempted to gang a two section capacitor with
the frame and oscillator coil. The oscillator coil

4| of long distance signals,
particularly after night-
fall. The set was made
for a poor reception area.
BE . the mearest transmitter
being some eighty miles
away; though the signals
travel chiefly over the sea, which really halves the
distance. The signal from this particular trans-
mitter is easily received at any time of the day,
with ample volume. The Third programme,
which comes from a local transmitter, is so strong
that the volume control has to be turned right
down. It should be remembered that this matter
of volume is comparitive, and that neither the
loudspeaker nor the power valve can handle more
than 1/5th of a watt; but this amount is more than
sufficient for a personal set of this nature. Also,
the purpose of the set is purely for those occasions
when it is impossible to use the more conventional
set.

DESIGN OF THE SUPERHET
(Continued from page 143)

frequencies in order to produce the difference
frequency at the anode. This type of frequency
changer is claimed to offer less unwanted coupling
between oscillator and signal circuits than appears
in the octode and pentagrid.

In some types of triode-hexode, the positions of
the signal and oscillator grids are reversed from
those shown in Fig. 3. Fig. 5(d) illustrates a
triode-hexode using a internal construction of
this type.

The Two Types of Frequency-Changer

Up to now, we have spoken of two different
types of frequency-changer. Firstly, the single
triode type and secondly, the type using electronic
mixing.

Now we do not wish to spend too much time on
the first type of frequency-changer as it is now
obsolete for normal broadcast work. However,
if the reader intends delving more deeply into the
theory of the superhet than is possible in these
articles, he will find that this type of frequency-
changer keeps cropping up quite often, so it is
well worth while sparing it a paragraph here.

Now the action of the single triode frequency-
changer depends upon the fact that it detects the
two signals applied to its grid.* If it did not
detect or distort these two signals they would both
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appear on its anode as separate frequencies with-
out having been combined at all. (Lack of space
prevents the writer from explaining why detection
is necessary, and the constructor must accept this
statement for the present. Perhaps, if there were
sufficient interest, the Editor might approve an
article on multiplicative frequency-changing at
a future date).

However, as all that is needed is really a
detector, it isn’t necessary to use a triode at all.
A péntode could be used, or even a crystal
detector! This latter is doné in frequency-
changing at radar frequencies.

The frequency-changers we are most interested
in, though, are those using electronic mixing.
In this type of frequency-changer there is mno
necessity for detection, the whole process being
carried out by controlling the electron stream by
the two grids. For this reason (mainly), these
types of frequency-changer are known as
“ additive.” The first types are known as
¢ multiplicative ” frequency-changers.

Now, this month’s article has covered quite a
lot of ground, and has laid a good foundation for
the future instalments. In next month’s article
we shall carry on and deal with the external cir-
cuits appropriate to the frequency-changer.

*  The frequency-changer is still often referred
to as the * first detector.”

e

SURPLUS RADIO EQUIPMENT

described by B. Carter

In this series of articles it is intended to describe units that
have (a) immediate application, after some modification
perhaps, in the amateur world, and (b) to list the contents
of those units that can best become sources of valuable
components. This month’s unit with very little modification
may be of use to many amateurs as it is purchased.

AMPLIFIER TYPE Al1271 (10U/549)

This unit was used in the services as a micro-
phone preamplifier. The case is made in several
pieces and enamelled black, the sides and back are
in one piece, the top is separate and so is the front
panel all of which is made of heavy gauge tinplate
but the bottom is made of thin paxolin. The
unit the writer purchased was slightly difficult to
pull apart, the nuts were sealed with glue or
varnish which, however, yielded after contact with
a hot soldering iron. The chassis is mounted to
the case by means of four rubber to metal bonded
studs which engage a lip inside the walls of the
case. Careful scratching of the sealing compound
from the threads of the studs and gripping of the
rubber side of the stud is needed for a successful
extraction.

COMPONENTS :

1 Amplifier Valve VR56 (EF36), 10E/11402.

1 18-pin Socket (large Shell-Breeze), 10H /396.

1 6-pin Socket (small Shell-Breeze), 10H/392.

1 4-pin Socket (small Shell-Breeze), 10H/391.

1 Paxolin Arm to hold wvalve and grid cap,
10A/14385.

1 Potentiometer, 4 rubber mounting studs.

1 Transformer, Input, 10K /7396.
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1 Trausformer, Output, 10K /7916.
1 Relay, 400 © (H. 15132, SS), 10F/753A.

With switches 4 'off, 2 on when inoperative.

1 Capacitor, 2.0uF, 250VDC wke.
4. Capacitors, 0.1xF, 350VDC.
2 Resistors, carbon 2w. 36 Q.

HT. 5/6PIN
y BLUE
(Above) FRONT PANEL OF “|uF @{521222
AMPLIFIER i /6P
GREEN
—_—— e 12/18PIN
(On Right) ;ﬁi i Ilg é Ol;T
THE THEORETICAL PIN {8 T l l IOKI7SI6 T REL &Y THEN kit
e 1oK[7355| X X | XT———tr 4/ 6/6.1/4PINS.
A ;-:: X LT 9/18. 4/6.2/4 PINS:
6{18.PIN g T 360, 3601
i8/IBPIN_
44 PIN — 3fg PN,  RCS86
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Query

Corner

A ¢ Radio Constructor >’ service for readers

RO ERER O

Change in IF

“My receiver is a superheterodyne employing a
high intermediate frequency. I am thinking of
changing the IF transformers for those having
a lower frequency, but before making the modifica-
tion I would lke to know what effect it will have
on the performance of the receiver. My reason
for proposing the modification is to obtain a
higher IF gain.”

J. D. Winter, Manchester.

The principle of the superheterodyne is that
the incoming signal frequency is changed to the
so-called intermediate frequency. which is then
amplified and detected. This intermediate fre-
quency is fixed for any particular receiver and is
obtained by mixing the signal from an oscillator
with that of the incoming signal. The resonant
frequencies of the signal tuned eircuit and the
oscillator tuned circuit are so arranged that their
sum or difference equals the intermediate fre-
quency. This may be simply stated as follows :
Intermediate frequency=Signal frequency (1)
oscillator frequency.

Now it is very desirable that the signal fre-
quency is well removed from that of the IF in
order that whistles shall be avoided, and there
are in use to-day three main intermediate fre-
quencies, namely 110 kes, 465 kes and 1.6 Mes.

The former is located just above the long
waveband on 2,727 metres. This IF will no
- longer be found on modern receivers as its use
gives rise to the effect known as second channel

¢ Query Cormer”
Rules

(1) A nominal fee of 1/- will be made for
each query.

(2) Queries on any subject relating to'
technical radio or electrical matters
will be accepted, though it will not be
possible 1o provide complete circuit
diagrams for the more complex receivers,
transmitters and the like.

(3) Complete circuits of equipment may
be submitted to us before construction
is commenced. This will ensure that
component values are correct and that
the circuit is theoretically sound.

(4) All queries' will receive critical scrutiny
and replies will be as comprehensive as
possible.

(5) Correspondence to be addressed to
“Query Corner,” Radio Constructor,
%3. Maida Vale, Paddington, London,

(6) A selection of those queries with the
more general interest will be repro-
duced in these pages each month.
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interference. This effect is characterised by the
reception of the same signal at two different
points on the tuning scale ; one point occurs when
the local oscillator frequency is above the signal
frequency and the other when it is below. Inter-
ference of this form is particularly troublesome
with short wave superhets and as a result this
class of receiver frequently employs an inter-
mediate frequency of 1.6 Mcs. This frequency is
just below the medium waveband. The 465 kes
range of IF’s fall between the long and medium
wavebands and are the most popular choice of
commercial receiver designers.

From the foregoing it will be apparent that if
the IF of a receiver is decreased the local oscillator
section will require redesigning, and also the
possibility of second channel interference will be
increased. It is recommended that if the receiver
is required for medium and long wave reception
a minimum IF of 465 kes be employed, but if
efficient short wave reception is expected then an
IF of 1.6 Mcs should be used for the reasons stated
above.

Vitreous Enamel Resistors
I recently constructed a TRF type of television
receiver and experienced a great deal of trouble
when attempting to align the vision RF channel
as it appeared that an adjustment of the contrast
control upsets the frequency response and reduced
the definition. Being unable to trace the fault to
any particular component I tried replacing each
component in turn and found that the fault
disappeared when the low value vitreous enamel
bias resistors were replaced by those of the standard
carbon type. These resistors are included in the
cathode circuit of each of the RF valves and are
not capacitatively shunted. Can you offer an
explanation of this effect 7"
D. Vinter, Slough.
As the bias is increased on an RF amplifying
valve the anode current decreases and the input
capacitance decreases. Now the input capaci-
tance of the valve is normally connected directly
across the input tuned circuit, and hence any
change in this capacitance results in a shifting of
the tuning point. The effect of such a detuning
in a television RF stage is to distort the overall
frequency response of the complete vision RF
amplifier with a consequent loss of picture
definition. Because of the detuning effect a
small amount of negative feed back is frequently
employed in the gain-controlled RF - stages.
This feedback is obtained by the use of a unby-
passed cathode resistor R in Fig. 1. This has the
effect of greatly reducing the changes of input
capacitance and input conductance of the valve
when its bias is adjusted by means of the contrast
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Fig. 1. Showing the first two

stages of a vision RF ampli-
fier in which the connections
to the single point earthing
tags are clearly indicated.

.3

COMMON EARTHING H.T.—

POINT.

CONTRAST CONTROL.

control. The optimum value for the cathode
resistor for a given set of operating conditions is
normally published by the valve manufacturers.

Now vitreous enamel resistors are usually of
the wire wound type and therefore possess a
certain amount of inductance. Consequently
this type of resistor is not generally suitable for
inclusion in cireunits carrying very-high-frequency
currents, as their impedance at RF may be
considerably greater than their resistance. This
would seem to be the cause of the trouble in the
receiver mentioned in the query, as upon changing
the vitreous enamel cathode resistors for those of
the standard non-inductance carbon type the
correct amount of negative- feed back was
obtained ; consequently the frequency response
of the receiver was no longer upset by alterations
in the setting of the contrast control.

Instability at VHF

T recently built a TRF type of television receiver
but find great difficulty in obtaining stable
operation when the RF gain (contrast) control is
set near its maximum position. The instability
occurs in one of the RF stages and no improve-
ment has been obtained by very careful screening.”

F. Hansworth, Slough.

The technique employed in designing amplifiers
for very-high-frequencies is somewhat different to
that used at the lower frequencies. For example
more careful sereening between the anode and the

grid circuit of valves is essential as the reactances
of the stray capacitances at VHF may be quite
low. In order to reduce stray capacitances to a
minimum all signal carrying leads must be of
the shortest possible length and connections must
be of the lowest resistance. Dry solder joints are
a very prolific cause of instability. It is useful to
remember that the plates of sereen and cathode
decoupling capacitors are at earth potential as
far as RF is concerned and may therefore be
situated with advantage between the input and
output leads of an amplifier stage to improve the
screening.

Possibly one of the most outstanding features
of VHF wiring technique is the use of the single
point earthing system. With this system, the
passage of RF currents in the chassis is reduced
to a minimum, a factor which goes a long way to
ensuring RF circuit stability. Fig. 1 shows a
two-stage amplifier in which the single point
earthing technique is employed. Each earthing
point may consist of a soldering tag securely
bolted to the chassis, care being taken that both
the chassis and tag are perfectly free from dirt.
It has been our experience that tinplate or
cadmium plated steel chassis are superior to thosé"
made of aluminium when it is required to make
very low resistance contacts to the chassis itself.

Finally it must not be forgotten that unwanted
interstage coupling may occur via the wvalve
heater wiring, and decoupling capacitors are
included in the circuit as a precautionary measure
to prevent this happening.
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TRADE NOTES

WHAT’S

CAR RADIO?

NEW IN

For some time now °* His Master’s Voice ™
automobile radio has been available as standard
equipment or an exclusive optional extra on the
products of no less than 20 car manufacturers.
The most popular of the receivers sold has been
the push-button Model 100 with its 6-valve
superheterodyne circuit covering both medium
and long wavebands.

This set still continues as the main model, but
Radiomobile Limited, have recently released two
pieces of news about it.

Bigger Output Brings Price Reduction
The first point concerns the price which from

1st September, 1949, £24, instead of £27 6s. 0d., -

and which with reductions in purchase tax and
the price of the aerial gives a total reduction of
about £4 10s. 0d., for the complete installation.
“ De-Luxe " Listening

There is also new Radiomobile equipment
available which enables the existing Model 100
to be converted into a de-luxe installation
complete with an additional loudspeaker. This
extra “* speaker 7 is fitted at the top of the rear
seat squab, or some other suitable place and in
combination with the one in the receiver gives
really outstanding reproduction.
Short Wave for Export ;

To cope with reception in certain countries
abroad. Radiomobile have now introduced a

Model 4050/4051 Push-button Car Radio for
reception of Medium and certain Short wavebands.
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Model 100/4010 12¥/6V Push-button Car Radio
suitable for reception of the Medium and Long
wavebands.

short wave receiver—Model 4050—which covers
the medium waveband as well. The size, shape
and fittings of the set make it interchangeable
with the other *“ His Master’s Voice ”” automobile
radios and it can be fitted as an optional extra
on cars destined for abroad ; it is not yet available
for the home market. Another set for export
only is Model 4014, which has medium waveband
coverage only, is particularly suitable for such
overseas countries as Australia, New Zealand,
and South America. A similar set to this—
Model 4012—covers the broadecast band wave-
length for U.S.A. and Canada.

Coach Radio

The provision of Radio together with Speech
Amplification Equipment in coaches is fast
becoming popular. Radiomobile Limited, have
always paid particular attention to this branch
of automobile radio and they will have two
complete sets of such equipment on show at
Radiolympia. Model 4030 available for either
12 or 24 volts is specially designed for incorpora-
tion in passenger vehicles and is capable of
providing an output up to four extension speakers.
There are also facilities for the inclusion of
microphones to enable a driver or courier to
speak through the system to the passengers.

Model 4032 is a similar set for passenger
vehicles but with a special ““ isolated * circuit for
two-wire electrical systems.

Design of the
SUPERHET

PART 2

]

N our article last month we reviewed briefly
the general theory of the superhet. It was
intended then only to give a sufficient idea of

the working of this type of receiver to enable the
reader to appreciate the fact that amplifying the
signal at one frequency (the intermediate fre-
quency) allows us to obtain considerably greater
selectivity and sensitivity than would be offered
by the TRF straight receiver. It was explained
that the frequency of the signal received on the
aerial was converted by the frequency-changer to
that of the IF amplifier. This month we intend
to explain how the frequency-changer works.
Frequency-changing

Now, to fully appreciate the working of the
frequency-changer it is first of all necessary to
understand what happens when two different
frequencies are combined together.

We may do this graphically by examining the
curves of two typical signals, such as those
shown in Fig. 1. Referring to this diagram we
see that the top curve (a), has five separate cycles
within the length of the graph. Now, if we were
to assume that this length represented 1y second
of time (i.e., 1 millionth of a second), then the
frequency of the signal would obviously be
5,000,000 eycles per second, or 5 Mes. The second
signal shown has 4 complete cycles to the same
length of time and may therefore be considered as
having a frequency of 4 Mes. Now, if these two
frequencies are combined together we would find
that the resultant of the combination is the curve
of Fig. 1(c), a signal of frequency 1 Mes, i.e., one
complete cycle to the p second. This statement
may be proved by accurately drawing the first
two waves on graph paper. regarding those parts
of the curves above the central line as positive and
those below as negative; and then, by plotting a
series of points on a third time axis corresponding
to the sum of the positive or negative values of the
first two curves, obtaining our third wave-form.

The result, therefore, of combining two fre-
quencies, one 5 Mcs and the other 4 Mes, is to
produce a third frequency of 1 Mes. Using the
same method it can also be proved that the com-
bination of a frequency of, say, 7 Mecs, with
another of 5 Mcs would result in the formation of
a third frequency of 2 Mcs. Taking these con-
clusions a stage further we can state that, however
many examples we may choose, we will always
find that the resultant frequency is equal to the
difference of the first two frequencies.

By R. ]. CABORN

This is a very important conclusion and we may
express it generally by stating that, if two
frequencies, F* and F2, are combined together
in a frequency-changer, then the resulting fre-
quency will be equal to F*—F?2 (or F2—F! if F?
is greater than F1).

The Frequency-Changer.

We said just now that the two frequencies F!
and F? have to be combined together in e
Jfrequency-changer. The frequency-changer itself
is therefore a necessary part of the equipment.

Now this frequency-changer may be one of two
types. A simple example of the first type is
shown in Fig. 2(a). .In this figure we find two
RF oscillators, both feeding their outputs to the
grid of a triode. ** RF Oscillator 17" gives an
output at frequency F!. The second RF oscilla-
tor supplies a frequency of value F2. These two
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Fig. 1. Illustrating how the combination of two
frequencies may produce a third having a frequency
equal to the difference between the first two.

141




RADIO CONSTRUCTOR

|
i
t

Eﬂ
)Tn
0
bl
)

| R

lf .

RF
lOSCILLATOR £,
2

HT +
TO IF
P2 AMPLIFIER
i)
a2
R.F
OSCILLAT
2
ne 582

Fig. 2(a). A simple frequency-changer.
Fig. 2(b). How the frequency-changer of (a) may
be put to more practicable use.

frequencies are then converted by the triode
to give a resultant frequency in the anode of
Fln F2¥

It does not need much imagination to change
the diagram of Fig. 2(a) to that of Fig. 2(b).
Examining the two diagrams we find that ** RF
Oscillator 1. of Fig. 2(a) is replaced by an aerial
and tuned circuit on which we are now receiving
a radio signal (also of frequency F*). The signal
F1, previously supplied by ** RF Oscillator 1,” is
now given by the remote transmitter. “RF
Oscillator 2 *” remains the same and the difference
frequency, F1r F2, still appears at the anode of
the frequency-changer valve. This time, how-
ever, we have a tuned circuit—actually the primary
of the first IF transformer—connected to the

# Theexpression F'! v I'*means the difference
between F! and F? irrespective of which
has the larger value.
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anode, this circuit being tuned to F1a F2 Our
frequency-changer is now therefore carrying out
the duties it would do in a superhet. That is to
say, a required signal is picked up on the aerial,
F1, and combined with that from a local oscillator,
F2, the intermediate frequency F!'~ F? being
then accepted and amplified by the IF amplifier
to be detected and subsequently fed to the
loudspeaker.

Electronic Mixing.

The type of frequency-changer shown in
Figs. 2(a) and (b) is known as a ** single-triode ™
frequency-changer. It is not used nowadays for
broadcast or short wave reception although it has
useful applications on higher frequencies. This
is because it has been superceded by a frequency-
changer which relies for its action upon what is
known as ** electronic mixing.” We shall return
to the triode later, but for the present it has
served its purpose.

An easily understood example of a frequency-
changer using electronic mixing is given by the
trinde-hexode. Fig. 3 shows a diagram of this
valve. It consists really of two valves, the triode

and the hexode. The triode part forms the local -

oscillator and takes the place of *“ RF Oscillator
27 of Fig. 2(b). Itmay, forinstance, be connected
as a tuned grid oscillator (Fig. 4). Now, owing
to the internal link inside the valve the oscillation
voltages found on the oscillator grid are trans-
ferred to the third grid of the hexode section. At
the same time the signal frequency is applied to
the first grid of the hexode, the * signal grid.”
The second and fourth grids of the valve then act
as ordinary screen-grids, the second screening the
oscillator and signal grids from each other, the
fourth screening the anode from the oscillator grid.

Now, it may easily be seen that, in its move-
ment from cathode to anode in the hexode section
of the valve, the electron stream is controlled by
two grids: firstly the signal grid and secondly the
oscillator grid. ~ The electron stream will therefore

ANODE . OSC ANODE
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Fig. 3. The construction of the triode-hexode
frequency-changer.
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be varied in strength both at the signal and at the
oscillator frequency. The resultant frequency
appearing at the anode can hardly help then but
contain the difference frequency (F1~uF?). We
may therefore connect the primary of our first IF
transformer in the anode circuit of the hexode
portion, and tune it to the difference frequency.

This had been done in Fig. 4 which shows the
circuit of a conventional frequency-changer. The
required signal is picked up on the aerial and is
transferred, via the tuned circnit L?, C* to the
signal grid of the triode-hexode. L% C* forms
the oscillator tuned circuit and is tuned to a
frequency removed from the aerial frequency by
a value equal to the intermediate frequency.

Other Types of Mixer.

There are, of course, other types of frequency-
changer whose action is similar to that of the
triode-hexode.

The pentagrid (or heptode) is a commonly-used
type. A diagram of this valve is shown in Fig.
5(a). In this valve the necessary local oscilla-
tions are obtained by treating the second grid as
though it were an anode. A virtual triode is then
formed by the cathode and the first two grids,
these being connected to an oscillatory circuit
which could be similar to that used by the triode-
hexode in Fig. 4. As the first two grids are
varying their potential at the oscillator frequency
they will control the electron stream in much the
same manner as was done by the third grid in the
hexode section of the triode-hexode (Fig. 3).
The signal grid (Fig. 5(a) again), also takes a hand
in controlling the electron stream and again we
find the difference frequency at the anode.

In the octode (Fig. 5(b) ). a further electrode is
added. This consists of a suppressor grid fitted
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Top right.

Fig. 5(b). The octode.
Bottom left.

Fig. 5(¢)  The hexode.
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Fig.5(d). A form of
triode-hexode alternative

to that shown in Fig. 3.
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Fig.4. A practical frequency-changer circuit using
the triode-hexode.

between the anode and the second screen-grid.
The octode acts in much the same manner as the
pentagrid but the suppressor grid gives it more
the characteristic of an RF pentode than that of a
screen-grid valve, and it is therefore capable,
under certain conditions, of greater amplification
than the pentagrid. -

Fig. 5(c) shows a hexode. In this valve the
oscillator grids are placed further away from the
cathode than is the signal grid. Their action is
nevertheless the same, both signal and oscillator
grids varying the electron stream at their different

(Continued on page 136)
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- Pre-Selection and
the Two-Circuit

Coil Pack

By LEN MILLER

Describing a simple yet very effective means of adding one or more

NE of the major problems which confronts
O the potential set-builder undoubtly lies in

the choice and design of the signal fre-
quency section.

If cost, time and patience, the necessary ability
and accessability of suitable aligning apparatus is
of no object, then he, the set builder will almost
certainly build a three-circuit coil pack made up
from one or other of the several sets of coils which
are now readily available.

Alternatively he may save himself a lot of
alignment bother by purchasing a ready made
three-circuit coil pack. Unfortunately, excellent
as many of these packs are, they are expensive,
and if cost is of some avail (and it is to this section
of the radio constructing public that this article
is dedicated), he will, on digesting the advertise-
ment colums, sadly come to the conclusion that

YELLOW
e

L—AVC /';!7

Re 871

Fig.1. Normal input circuit of * Weymouth ™
pack.
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RF stages with minimum expense.

the RF stage will have to be sacrificed, as a
two-circuit pack can be purchased for a little over
30/-, whilst the pack complete with RF section is
in the region of a few pounds.

The difference in price charged is of course quite
justified, as while the two-circuit pack can be
constructed with the coils bunched round a single
wafer switch quite effectively, it is essential in a
three-circuit job to employ thorough screening
between the RF and mixer input coils. This
means separate compartments for each set of coils
and separate wafers ganged on a spindle which
runs through each compartment. The cost for
the extra set of coils (for the RF section) is bound
to appear at first sight, out of proportion to the
cost of a simple two-circuit pack.

However, there is a money-saving way out of
the problem. Naturally it is a compromise, but
to say the least it is a compromise in the right
direction, namely, for the extra expense of a very
few shillings above the cost of a two-circuit pack,
short-wave performance can be equal to the
expensive three-circuit job.

By purchasing (or even making) an additional
short-wave coil and incorporating it as about to
be described will result in a receiver utilising an
RF stage on the short-wave band only, and surely
many readers will admit that this is where the
RF stage is most needed. .

The writer has not had the opportunity of
studying the circuit arrangements of all of the
many two-circuit packs now on the market, but
believes that most of them will lend themselves
to this simple modification.

The constructional details of this article are
therefore based on the original “ Weymouth *
pack, which is really admirably suited for this
purpose.

Fig. 1 shows the mixer input circuit of the
“ Weymouth * pack, and the modified version is
shown complete in Fig. 2.

It will be noticed that the only alteration
necessary is to disconnect the capacitor “C?”
from its tag on the wave-change switch. This
capacitor now becomes the coupling between the
RF and mixer valves, and is connected to the

CONSTRUCTOR

Fig. 2. * Weymouth™ pack with SW RF stage. (Note: No extra switching required), AVC may be
applied to V1 if desired.

anode of VI. Thus when the wave-change
switch is in the short-wave position, the aerial is
connected; via the 30 pF capacitor C1 to the grid
of V1, whilst the output of this stage is choke-
capacitance fed (via ** C ) to the short-wave coil
in the pack and the grid of the mixer V2.

On the medium and long wave positions the
aerial is switched direct to the mixer primary and
the coil pack functions normally, the RF stage
now being inoperative and completely isolated
from the set.

Provided that the RF short-wave coil is ade-
quately screened. no interaction is experienced
due to the self-capacity of the wave-change
switch, as it will be apparent that the short-wave
coil in the pack is not connected in any way to
this switch,

From the purely constructional side, a three-
gang capacitor can be used, alignment being
effected by means of the parallel trimmers and the
short-wave series aerial capacitor Cl, the RF coil
L1 preferably being mounted in a can which

should be located close to the appropriate section
of the gang capacitor.

This method of adding an RF stage even offers
advantages over the more orthodox tuner, inas-
much as a high-slope RF valve (such as a 6ACT,
65G7 or EF50) can safely be used. Normally, a
high-slope valve would ** spill over ”” on medium
and long waves, but as it is now only being used
on the short-wave band the possibility of in-
stability on the other wave bands obviously does
not exist.

Signal-to-noise ratio is greatly improved upon
by employing a high-gain RF stage. The more
ambitious set builder may even wish to employ
two RF stages ahead of the mixer, which is quite
practical in this case, provided that screening is
thorough. Capacitor ““ C” is then connected to
;}10 anode of the second RF valve, as shown in

ig. 3.

Regarding the additional coil (or coils, if two
RF stages are contemplated), in the case of the
“ Weymouth ** pack, additional coils of identical
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characteristics are readily available, and, referring
to the coil numbering in Fig 1 (which corresponds
to the numbering on the * Weymouth coils), tag
No. 7 goes to earth (or the AVC line), tag No. 9 to
the grid of the RF valve concerned, whilst the
remaining tags are left disconnected.

It is believed that other manufacturers of two-
circuit packs also supply individual coils, but in
any case it is a comparatively simple matter to
make one’s own, as the “ Weymouth ™ uses a -in.
former wound with 6} turns of 24 guage enamelled
wire, closewound.

15K

.oowFL

i :
\
N\
\
\
\
\

RCS570

Fig. 3. Two SW RF stages ahead of pack. V1, V2 should be low-slope types such as 6K7, F'3—6K8.
Two separate Z-gal.ig capacitors are recommended for best results, but a single 4-gang can be used.

RECEIVER CONTEST RULES

(1) The Contest is open to any reader.

(2) Any number of articles may be submitted
by any one contestant.

(3) The articles will be judged on their merits,
" taking into account ingenuity, practicability,
and technical soundness.

(4) Receivers described may be either battery
or mains types, and there is no limit to the
number of valves or wavebands employed.

(5) Articles need not be typewritten, though this
is preferable. This point will not be taken
into account when judging. Articles should
be written or typed on one side only of the

146

paper, and all drawings must be on separate
sheets apart from the text. Drawings may
be rough but should be clear and legible, and
will not themselves have any bearing on the
judging. 5

(6) All articles must be accompanied by a suit-
able S.A.E. for return or acceptance.

(7) The Radio Constructor does not accept any
responsibility for MSS, which are submitted
at owner’s risk.

(8) - The decisions of the judges—R.C. editorial
staff—shall be binding.

(9) The latest date for entries is December 30th
(last post ).

The 58 Set
'VIBRATOR UNIT

By R. E. HARE, Gl491
(ISWL Surplus Gear Query Service)

2 .

HIS power unit, if obtained complete, is
housed in a strong metal case; the lower
section of which contains the accumulator
box with two 2-volt lead acid accumulators, and
the upper section contains the vibrator unit.

Provision is made on the vibrator unit for
selection of either or both accumulators for service
by the selector switch S1 (see circuit diagram).
There is also provision, via a four-pin socket, for
charging the two accumulators from a 6-volt
source. Since the author has received many
queries regarding the unit, the following article
was written to include all the salient features and
the use to which this unit can be put.

The unit can be a very compact source of HT
and LT supply where the reader has a portable
receiver, or intends to build one on the popular
“ personal ™’ receiver lines, and also, of course,
for field day receivers. In all of these cases, HT
batteries are a costly and inefficient means of
obtaining power.

When used, as was intended with the 58 set
(Walkie-Talkie) the rated HT outputs were as
follows :—

On Receive 67 volts at 4.7 mA.
On Transmit 130 volts at 13 to 25 mA.

In the case of * personal 7 receiver constructors |

with the range of valves normally employed,
i.e., 1T4, 1R5, 1S5, 1S4, 67 volts is the normal
HT voltage.

Since the author had already built a perional
receiver he at once set out to use the vibrator
for supply purposes. As no official circuits were
available the circuit was traced out, and is that
one shown.

Some readers may find that their own par-
ticular unit differs from the one here shown, due
to the inevitable ** mods.” For instance, in some
units there is another relay fitted to ensure that
when charging is carried out the polarity will be
correct, regardless of polarity relationships
between charging plug and socket.

Having traced the circuit it was seen that only
four leads and an earthed screen emerged from
the unit, and attached themselves to the 10-way
output socket PLI1.

To start the vibrator working, it can be seen
that RL1 must be energised. Since one end of
the relay solenoid is ultimately connected to the
positive of the accumulator, then the other end
which appears at pin 2 on PL1 must be earthed.
A link was placed between pins 2 and 3 on PLI,
and the vibrator started buzzing. Investigations
were then carried out with a test meter and 67
volts were measured between pins 1 or 9 (HT-)
and pins 3 or 8 (HT—). No LT voltage was
detected ; after another close look at the diagram
it was realised that RL1 performed more than one
duty. It was in fact an LT smoothing choke,
with C4 (1,200pF) as the associated smoothing

The vibrator unit is shown
here coupled to the junction
box made by the writer. The
type of accumulator obtained
with the complete 58 set power
unit s also shown. The
writer’s personal receiver can
be seen on the extreme righi.
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capacitor. This explained the lack of LT voltage
since pins 2 and 3 were shorted together. Pin 2
was in fact the LT+ pin and between this and
pin 3 were the filaments of the 58 set.

On checking it was found that approx. 1.5
volts was obtained across pins 2 and 3 under the
conditions mentioned at a current of approxi-
mately .5 amp. The reason for RL2 was fairly
obvious—to increase the HT voltage for trans-
mission. The operation of this relay increased
the HT volts to 130 volts. RL2, it can be seen,
is earthed at one end of its solenoid, and the
other end is brought out to pin 10 on PL1. By
shorting pin 10 to pin 2 when the point is at LT+
potential RL2 will close. If, therefore, the
vibrator is used without utilising the LT output
and an increase in HT is required, a small resis-
tance resistor must be placed across pins 2 and 3
to allow a large enough positive potential to
appear at pin 2 and operate RL2.

The bias for the transmitter was derived from
a 21 volt “ Mini-Max ” Battery housed in a
container on the unit, the negative terminal
appearing at pin 6 on OS. This need not bother
the reader, except that the housing may be
utilised for a battery for bias purpose, should
the particular receiver require bias supplies.

In harnessing the output from this unit, the
author had three things in mind :—

(a) To operate a personal Rx.
(b) To operate a 38 set. ;
(¢) To be available as portable power unit.

With these three facts in mind, a small junction
box was fabricated from an American phone
adaptor box. A slot was cut in the side of
sufficient dimensions to allow PL1 to slide inside

the box. Inside the box, opposite the slot, a plug
was placed for PL1 to connect to. This plug was
made from a thick piece of paxolin sheet, with
4BA screws suitably filed to act as plug points.

On the flat top of the bhox, a flush mounting
four-pin British valve base was fixed with an
ordinary spst toggle switch beside it. It was
arranged that the LT and HT connections to the
valve socket were in harmony with those of the
similar four-pin power supply plug for the 38 set.
That is grid pin HT—, Anode pin HT+, and the
other two pins for filament supply. The switch
enabled the HT-+ to be stepped to 130V if
required by shorting pins 2 and 10. The four
valve base pins were clearly marked with their
respective purposes (LT--, LT—, etc.) so that
ordinary banana wander plugs could be quickly
plugged in from any outside unit, such as the
personal receiver. It was found that with some
vibrator units the “ hash ” was more marked and
an extra 1,000uF capacitor 3 volt wkg.) was
placed in parallel with C4 to eliminate this.

Although the 38 set filament supply voltage is
2 volts, little detrimental effect was noticed either
on transmit or receive, when the set was worked
with the available 1.5V from the vibrator unit.
If, however, 2V is required, then a separate 2 volt
accumulator should be used. This is easily
obtained if the complete power unit is in the
reader’s possession.

For those who do possess the whole unit, the
official charging figures for the accumulators are
3 amps for a minimum period of 8-10 hours where
the cells are known to be completely discharged.
However, in the author’s opinion,- the charging
rate is too high, since the accumulators appear to
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Fig. 1. Circuit. Component List: C1-20pF, C2-20uF, C3-§I.LF. C4-l,200;{,F, C5-0.03uF, P-Ll-Power
output socket, PL2-Accumulator input plug, PL3-Charging socket, V1B-Vibrator socket. Pins shown
are numbers marked on socket. S1-Battery Selector Switch (shown in *“ B™ position).
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Fig. 2. Perspective views of the Vibrator Unit.

be only 20 AH capacity. It was found that a
charge between 1 and 2 amps over 16 hours gives
a much longer working life.

The floating bead indicators should indicate a
third of condition of charge for each bead floating
at the surface of the acid. That is three beads

foating at the surface indicates full charge.
The white bead, however, soon sinks after the
accumulator is taken off charge, although the
terminal voltage on load is still approximately
2.2 volts, and remains so for many hours con-
tinuous use.

The Third Amateur Radio Exhibition.

Organised by the Radio Society of Great
Britain, this exhibition opened at the Royal
Hotel, Woburn Place, W.C.1., on November 23rd,
and judging by the attendance and interest shown
on this date should prove as successful as in
previous years. Rather than describe in detail
each stand, we propose, in this limited space, to
mention only those new items which were brought
to our notice.

On the Denco stand, the television kit which
can be used either for the Midlands or London
service by changing the RF unit, was proving of
particular interest. So, too, was the DCR19, a
communications receiver., One particular item
which should prove very useful was the IF Align-
ment Oscillator, suitable for either 465 or 1,600
kes IF’s. At 39/6, this struck us as a very nice
instrument to have in the shack. A new series
of stoutly made, aluminium 4-sided undrilled
chassis varying in size from 7” x 4/ x 2" to 20" x
9" x 24" were on show, and an adjustable chassis
hole-cutter at 7/6 should be a good seller..

E. J. Philpotts Metalworks Ltd. showed examples
of their metal work by G4B1, which will need no
introduction to our readers. Numerous stan-
dardised instrument and speaker cabinets were on
exhibit, together with enamelled and crackle

finish chassis and panels in different colours, and
an extremely attractive de-luxe type rack
assembly, totally enclosed, with hinged domed
top and full-length door at the back. At £14/10/-
for 5 tiers, this should be a very popular unit, as
there is ample room to house even the most
elaborate of 150W phone transmitters.

Some interesting new items were seen on the
stand of Southern Radio and Eleetrical Supplies.
In particular, their Sorad transmitter was
attracting attention. Model 491 gives 30-40W
input on CW and 25W on phone, and the 493
gives 60W CW and phone. A compact morse
oscillator was on show on the stand, in a black
crackle diecast case 81" x 53" x 2§”. The Sorad
wavemeters and monitors were equally neat units.

E.M.I. Sales and Service Ltd. were also ex-
hibiting a series of very attractively produced
wavemeters, grid-dip oscillators, spot frequency
markers and CRT modulation indicators.

On the Radiocraft stand, the transmitters type
44; 44P, 45, 45P and 46 are compact little units
designed to appeal particularly to the 25W
licensee, and they are also available as kits, TVI
filters for use with various types of aerial feeders,
and a standing wave indicator at 6/9, were also
useful products of this firm.
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SMALL ADVERTISEMENTS

Readers’ small advertisements will be accepted at 2d.
will be accepted at 6d. per word, minimum charge 6/-. t 3
1/- will be made. Terms: Cash with order. All copy must be in hand by the 10th of the month for insertion

in the following month’s issue.

per word, minimum charge 2/-.

If a Box Number is required, an a

Trade advertisements
dditional charge of

PRIVATE

FOR SALE. Phone Crystal Filter, 464-466 kes, Twin
Crystals with coils £2/10/-.

ceivers for sale. Phone,

MCW/Phone, with all

No. 19 Mk, III Trans-
JCW/MCW, 20 watts on CW,
2.8 Mes and 229-241 Mcs, VFO-807 PA. SAE details.
No. 22 Transceivers for sale. 2-8 Mcs, 10 watts, CW/
accessories. SAE details.

of good, useful parts,

Marconi 200 kes Crystal in mounting, type W899/FY

with circuit £1/10/-.” Ex-RAF D.F. Loop for R1155

Rx, complete with manual, plugs and screened cable,

MAGNAVISTA 7in. TV LENS. Slightly chipped on
one corner, but perfectly O.K. £I. i
Manual, 40 pages, circuits and diagrams 5/-—Box A104
“Radio Constructor,” 15, Charterhouse Street, E.C.1.

2-METRES. For Sale, modified R1132. Front end com-

Y ped 10y  COMPONENTS.

pletely rebuilt, using acorns, and extra RF stage added. Notts.

144 Mcs band spread over 110 degrees of dial. ARS8
type noise limiter added, S-meter converted to bridge
1ype. Less power pack, £5. Also BC624 144 Mcs
transmitter, complete in working order, phone and CW,
bilised CO. Less power pack,
£4. Reason forsale, badly screened location.—G2ATV,
86, Dibdin House, Maida Vale, London, W.9.

EX-USN BC312 RECEIVER, complete with built-in
power supply for 230V AC, noise limiter, crystal filter
additions. £20 or offers to W. Jordi, 103, Gloucesier

modified with voltage sta

Road, London, S.W.7.

1154 TRANSMITTER MANUAL, «
50 pages 15/- AC Battery Eliminator,
120V variable, 80V, current output 30 mA.
230V. 10/-. RF24 Unit, brand new, 7/6-
“Radio Constructor,” 15, Charterhouse Street, E.C.1.

AMATEUR COMMENCING RADI
reasonable pri

5/3 % 6V6GT*, 6X5GT/G,
2C26*,.6/9 ; 6L6G, 10/-

official issue, approx.
output 150V,
Input
—Box A106.

o woul%like o%gr
ces.—Box Al
% Radio Constructor,” 15, Charterhouse Street, E.C.1

TRADE

ete. £2/10/-—Lewis, c/o 34, Brook Street, London, W.1. QSL’s and G.P.O. approved log books.
Atkinson Bros., Printers,

Samples free.—
Elland, Yorks.

All your requirements including
Denco, Eddystone, Hamrad, Raymart, etc. S_end for
lists.—Seward, 57, Wokingham Road, Reading.

G6MN for the “ best” QSL’s and approved log books,
send for samples : G6MN, Bridge Street, Worksop,

COMPONENTS for all circuits. Eddystone, Raymart,
Wearite, etc. Send for lists.—Smith, 98, West End
Road, Morecambe, Lancs. Telephone 436.

BRAND NEW VALVES!
6H6 1/6 ; 9006, 4/-; 6C5

Ex-Govt., maker’s cartons :
, 615, 6J5GT|G, 6KT, 6SK7,*
4/9 ; 6SL7IGT/G*, 6N7GT|G, EF50, 5/-; 617, 6Q7GT,
2X2, 6/- ; 6K8,5U4G*,6/3;
6J6, 12/6 : (*available plain
cartons 6d. Jess). Post free over 15/-, otherwise 3d. per
valve 829A, 35/-; 813, 37/6; 3BP1 (C.R.T.),
9d.—Douglas Reed, 39, Burnley Road, Southport.

19/-: post

PRIVATE RATE
zd PER
e WORD
Minimum 2/-

USE THIS FORM FOR SMALL ADVERTISEMENTS

Terms cash with order. Payment should
be made either by P.O., M.O. or cheque,
crossed and made payable to

ALDRIDGE PRESS LTD.

TRADE RATE

6d. nglén
Minimum §é/-

NAME....

To the Advertisement Manager

Please insert this advertisement under the heading

| enclose remittance. ......Sewmd If Box No. required?.......
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ADDRESS
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USE BLOCK LETTERS

‘Radio Constructor’, Aldridge Press Ltd
I5 Charterhouse Street, London, E.C.1

foris. insertions

o (1 /- €XTTR)

RADIO CO

NSTRUCTOR

-

Mnr\ S Radio Component Specialists
A SIGNAL TRACER it
thar can be used o «
any sw
responds
The cir

& A

P;&Ddington
1008 /9

Benson’s Better Bargains
ALL Components, Valves, Receivers
and Indicators in stock for . . .

“INEXPENSIVE TELEVISION™
R. 1355 Cartoned, 70/- carr. paid

TransEnErmers £

HT 2.5 kv, 4v la, 4v2a CT, - 28/6

300-0-300v, 100ma, 6v 6a, 5v2a| 49
Standard 50c Inputs - - - 30/-

) DESPATCHED Day of Order!
TERMS ; c.w.0. carriage paid.
S.ALE. All Enquiries.
W. A. Benson, 308 Rathbone Rd.,
LIVERPOOL, 13

Come to SMITH’S of EDGWARE ROAD
the friendly shop for all radio components

We stock everything the constructor needs—onr 235 years' experience of
bandling radic parts and accessories enables us 1o sélect the st of the
regidar lines and the wore useful items from the surplus market in—
Loudspeakers and Phones Valves and CR Tubes
Transformers and Chokes Cabinets and Cases

Meters and Test Equipment Capacitors and Resistors
ch_kups and Turntables Coils and Formers

Switches and Dials Plugs and Sockets
Metalwork and Bakelite Aerials and Insulators

Books and Tools Motors and Generators
Valve Holders and Cans Wires and Cables

Metal Rectifiers Panel Lights and Fuses
Slccvmg, Nuts and Bolts, Tags, Clips, Grommets and all
other bits and pieces

NOTHING TOO LARGE—NOTHING TOO SMALL |
F you need wider one roof — at keenest possible prices
ogue is issued owing to constantly varying
but we shall be pleased to quote you. Lists
g lines, in which we specialise, and

¢ Electro-Voice ™ range of Trans-
s good as the best—yet cost little

minium Chassis. “For the
B
Aerials. ** A real engineering

H. L. SMITH & CO. LTD.
287/9 Edgware Road, London, W.2

Telephone : Paddington s8o1
) Hours g till 6 (Thursday, 1 o’clock)
Near Fidgware Road, Metropolitan and Bakerloo

DESIGNED by LEWIS GEORGE
ELECTRONICHART
DATA SHEET No. 2

con*ains Blue Prints, Instructions and Full Technical
Details of

A FIVE-STAGE THREE-VALVE
T.R.F. TUNING UNIT

designed expressly for use with the phenomenal

V.H.F.*
AUDIO AMPLIFIER

illustrated and described in Electronichart No. |

Each Data Sheet may be obtained post-free for
P.O. value 2/6 from

ELECTRONICRAFT
PUBLICATIONS
Dept., RC4, 45 South Audley Street
LONDON, W.I.

* Very High Fidelity - 20-40,000 c.p.s. - 0.5 dL.

| GARLAND BROS.

proprietors of

\ GARLAND RADIO
|
|
|

—— =1
|

4 Deptford Bridge, London, S.E.8 |
(Phone: Tideway 3965) ‘
|
|
|
|

and

| ALLEN & GOULD

‘ 5 Obelisk Parade, London, S.E.13
1 (Phone: Lee Green 4038)
|

I invite all Radio and Tele-
vision Constructors to see
their stocks of new and

| surplus components and |
| equipment at their new |
| premises. ‘
|

|

CHESHAM HOUSE

Deptford Broadway, London
| Phones: Tideway 4412/3. S.E.8

| | S— I
——|
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