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ii - PRACTICAL WIRELESS January, 1953

CHRISTMAS
BARGAINS
TO GREET
OLD AND NEW
FRIENDS

& E RADIO-GRAM €17 \sSl .—5 valve superhet. 1952
model. Al wave and gram. position. Latest pin type (B8A)
valves, 1 watts A.FF. output. Drives any P.M. speaker. Attrac-
Lively priced at £9 17/6 tor front drive (Nlustrated), and £7 17/6
end drive. Carriage 4 6. Complete except for speaker.

RECORD-CHANGERS.—Brand new. but
superficial  foam damage. Combvletely
EXTENSION SPEAKLRS, i)&elhauled and tested. T"xl\eta (ilghtr%ord~
Brand 5in. P.M. & in. or 12in. Appm\mm ely hn hst

ished gold-sprayed metal fret, VALVE SALE
5ft. lead, 19/9. Also available 119 1019 8'9 319
m  totally enclosed polished 3524 504G 184 4DI

T.R.F. KIT.—Ideal hed-
room set. Complete
instructions for assem-
- bly and wiring. Lowest
priced TRE available
to-day. £676. Assem-
bled rcady for use, 35.-
extra. Carriage 3'6.

cabinets, 25/9, packing anJ GTIC us0 155 €05
i 23 ‘i__&_ E post. 1,9 PM25 6V6G 1R5 ARG
L % /’/ ke i s EY51 EF80 1T4 c2c
"""-Z-.._.M . ECL8C  6B8 EFa1 EI1119
VT60 PT41 10F1 PE! N sﬂ’?
807 3G
574 [£¢
TRANSFORMERS, — We
still have a few ot our g
popular mains (salvage)
transformers. 260»0 260,
6.3 v.. 3 A, 63 5 A.
Tapped 250. 210 1]0 v. All
CONDENS- tested. 126. Post 2,

The standard O.P. trans- |
former (on left) matches |
all normal O.P. valves to |19
2-5 ohm speech coil, and
costs 2.9  Post /-,

ERS.—Huge
pnrchase of twa gang 0005 mfd. tuning con-
densers makes this bargain possible.  Stan-
dard and half-size. a1l at 2 9 pach, TPost 8d.
Most types ot electrolvtics also stocked.

cavo. , D ROAD, E. 12. MONEY BACK GUARANTEE.
o, DUKE & COI, 2l (LAY GR,E 6677 STAMP FOR CATALOGUE.

. ARMY CARBON MICROPHONES complete with switch, 5/9 »
A three waveband coil pack Matched transformer, 4/6.
HELD “”e""'hy for he | | NEW UNSPILLABLE EXIDE PO-2 accumulators, 1T A, A,
constructor who emands 4| x 3§ x 2‘|n Is/‘

high q“’,ﬂi‘yh arg f;ﬁ”;“n' TR1196 CIRCUIT AND CONVERSION DATA, 1/3. [147A
ance. < or B, 1/6. Any CRT Unit to Oscilloscope, 2/9.

polystyrene formers and
ceramic insulation of con- GERMANIUM DIODES, 3/9.

" denser and trimmers ensure P.M. SPEAKERS, 8in., 20/-. [10in. Goodman, 326
low losses. Careful design Goodman, 14/6. 6in. 16/6. 10in. Plessey, 29/6.

gives excellent  tracking. SELENIUM RECTIFIERS. FW. 6or i2v. 4 A, 26/~ ; ¢
Fully aligned and tested in , 14/6 ;| AL 10/6 ; 250v. 120mA. H.W., 9/-; 24v. ZA_ 30/-.
recommended circuit. Dial TRANSFORMERS 200-240 volts, tapped 3-4-5-6.8-5-10-13-15-
and circuits for all mains and 18-20-24 and 30 volts at 2 A., 21/6.  One year guarantee.

battery application also full
inslruZtioﬁE Ic;:r:ovid:dS free TYPE 18 TRANS. CHASSIS, clean condition, partly stripped,

Sin

with each unit or DTB.5, obtainable at 9d. Coverages : 8/6 to clear‘ -
LW.: 150-350 kefs. M.W.: 5301510 kefs. S.W.: 618 | | TRANSFORMER, SHROUDED.  Input 250/230, Output
mcfs. I.F. of 465 k/s. 50-25v., 2 A., 16/6.

Price : 48/6, plus 21/t P.T. M/C MICROPHONES, 7/6. Trans_to_macch, 5/~

PRACTICE MORSE KEY AND BUZZER SETS, 7/6 7/6

VCR97 C.R. TUBES, picture tested, new and crated. 45}
base, 3/6,

Ex W.D. PHONES, Low Resistance,  8/6. o

TYPE IN34 GERMANIUM CRYSTAL DIODES, 5/5.
MINIATURE VALVES. New. CK5I12AX, 9/-; 9001, 9002,
9003, 7/6 : 6AGS, 10/6 ; IS4, IS5, IT4. IR5, 10/6; €ALS, 8/6 :
12AT7, 6AM6, 6AQS, 6BR7, DHT7, 6ATé, EYSI, 12/6.

NEW VALVES, 3574, 35L6, 2574, 2506, U28I VP4B, Us0,
5Y3GT, 6K7GT, . 6V6GT, ll/6 6KBGT, 11726, I2/

R.1224, BATTERY SUPERHET RECEIVER, -9 M:/s, £6/IO/-,

ameiieg

@ One of the best sets used by the R.A.F.
AREE MULTIMETERKITS, Volts, Ohms, mA., still avzilable, 24/6,
REE C?‘,Z BHE O R W R ALL FOST PAID
THE RADIO & ELECTRICAL MART
DENCO (CLACTON) LTD., " 253, Portobello Road, London, W.11

57 9, OLD RD., CLACTON-ON-SEA, ESSEX. "Phone: Park 6028
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This is Brtain's famaus power aniplifying tube
years the favorite tube ol expernmenters 0d research
Laboratories; acknowledged in EVErY conmtry of the
world to be the finest tetrode ever made. It 15 cyr
reatly used in the Leak. Williamsgn Radio Craftsimeq
and other fine amphfiers

The KT68 is a venatile pow
of psefu

€t tetrode with a numbee
i applications. 1t May be used in the output
stuge of an aucho-frequency power amplifier. erher
tetrode-connected for RN Sensitivity and power

output or tnode-connected for high quality working.
In transmitting circuits Sing frequencies up to 30
Me/s it may aiso used a3 an oscillator 0r as a radrg
trequency amphifier
A high siope inclirectly heated beain tetrode the KT6g
s suitable for erther 5 sudio oper.
ation and may he enployed as 4 bram tetrode with
aligned grid,. This a’lgnultnl of the
lossesdn the screen and makes for the h
power converion efficiency W,
struction high urders of POSEr ontput may he abtuped
with a low screen disstpation, und the anode 15 de.
signed to dissipat, 25 walts continuauyly with 4 reli.
able life performnance

OPE2ATING CONDITIONS
Single Valve
A.F. Amplifier

Torrade Friods
o

» 7 e photographic reproduc-

- .IN USE A LL tgn ”; taken from_ I:teratur:

B R A MPRICA AND ACKNOW. iy
OVER 2 .

Britishllndustries Cz;};?;atlil%r:
N o . LINEST BEAI\’I anqc'_gévesriaz een(: 2
G ODE TVER MADE .. .18 AN slcited ibute o ¢
<TRODE LEVLE
IS ;l' VALVE MADE IN ENGLAND

2
DON, W.C.
NET HOUSE, KINGSWAY, LON

MAG

LTD
THE GENERAL ELECTRIC CO.

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

1 ¢ ¢ 4 rained
1d f f 1l
The demat [ Industry for our {1 He

oA i of television constructor
3 1 eate n we can suppl S o :
stucents is still greater 111;10 e Desines o sl cone ﬂ:’c
;1’1(1 is likely to remain J itheir o depcndi ocr:or
nstructor—
g D solder used by the co :
" Oﬂ(r L IS S COURSL' f \:ﬁa(‘csr why they recommend E;stlen
¢ ot i les and Practice © icore for trouble-free, waste-
in Principles (e e,
RAio and T s free soldering. Ersu‘n
Rgdio I 1, 1953 ::lcy solder containing three cores
Next course commences 14th April, 1953.

i ive Ersin
" extra-active, NON-COrrostve s
. S iving ;xl\f: r1: obtainablie from all jeading
. ‘REE BROCHURES g ne | Flux, P
write for FRE f our 3-year course, | cadio. shops.  for ot Rel
details of the above, of our 3 |cadic shops.. Aok |
and of others.

h1 N l l I — 1 in levision and Radio Alloy.
E STITU ES —the only (’ollt'gf.’ which 1 clevisi
MI i A ) I I

The size 1 Carton containg 37, feet
‘ i ts 5/-.
is part of a great industry. Associated with | [ISUNN
4 PRE ve o

-
e Ersin Multicore Solder
ES (Dept. 32A) FUURNANWANE E in [ | Id
E'M1°I IE%L]II&LE ngARE MACOIUMB'A | rMscase of difficulty in obtaining supplies, please wri
' "LONDON,

ETC

v 5 MULTICORE SOLDERS LTD.,
Tel : BAYswater 5131/2.

www americanradiohistorv com
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PREPARE NOW

FOR WINTER TV
The NEW (355 Con-
version data for all five
Channels. Sound, Vis-
ion, T.B,'s, Power, on

one 1355 Chassis.
NEW EDITION, 3/

per copy. K

CARBO N|TRANSMITTER
MIKES, 21 RECEIVERS

with switch and | for speech, MCW or | S450B. 4 EFS4’s

(RF, mixer. LO
lead (boxed), | CWon4.2-7.50r 18-3 multipliers) 2

9d. mc/s i PA coils and [ pr3ge (2.9 me/s
-u relays, stripped by Min- | |F5) EB34 (det)
ACCUMU-. | istry, may be replaced | 65 and  6V6
LATORS | with cur data.  with | (audio). 65/85
circuit, control box TEC/S.SMezsun":ﬁ
spillable, 7AH. | and key. First-class x ) x .W|‘
3‘; x |} x dins. | condition (less valves) | 7Y™ (Post 2/-)

(Post 11-) 676 12/6 49/6

multiplate, un-

INDICATOR |82A NEW [I55's
with 6in. C.R.T. 3 EFS0's, 6 SP6|'s, Most famous  ex-
5U4, dozens of resistors and con. R.A.F.  communica-

densers, 9 W/W pots, these are tions Receiver—AIR
suitable for conversion to 'scope or TESTED, BRAND
TV. BRAND NEW (less relay) in NEW in  original
origmal cases. Only 79/6 | cases.

A few slightly soiled, 55/-. Only £10 [Ss.

RADIO EXCHANGE CO.

9 CAULDWELL STREET, BEDFORD
Phone 5568

LAY LAY
for the '\

- -

Radio Industry —

For all your technical books and periodicals
you need go no further than the nearest shop or
tookstall of W.H.S. Whilst it is not practicable to
maintain a big stock of such books at cvery branch—the
Daily Supply Service from Head Office will quickly
deliver the books you want to your local branch. We will
gladly supply lists of the standard works on any subject
and welcome inquirics from students and librarians.

% Our Postol Service can send technical

books and periodicals to any address at
Home or Overseas.

W. H. Smith & Son

TECHNICAL BOOK SERVICE

HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

PRIVATE

OPINIONS

... it is everything you say, in fact even more : on every runge
it is accurate . . . aler about half an hour from receiving it I had
it working."—A4, P., Longton.

“ ... Lam very pleased with kit, especially the instructions—so
clear ! "— K, 1., Cleethurpes.

L felt | had Lo write und congratulate you for putting on the
markel a RIC bridye of such high uccuracy dat aDphgnamznalhl low

price, Construction is renutrkubly easy. . . ."—D. G. R. L., Cheam. ~
L T am very pleased wilh same and think it remarkably good
value for such a low cost, .. ."—W. E. C., Hove.

Yoo when one of your bridges was tried out against Laboratory
Stundards and er2ryone present was umazed ut (he very high degree
of accurucy. .. ."—J. R., Fulham. .

THE RADIO MAIL 30/- RES./CAP. BRIDGE KIT [s
THE BEST RADIO VALUE OBTAINABLE TO-DAY.

S megohms—>50,000 ohms 50 mfd.—.2 mfd,
100,000 ohms—1,000 ohms | mfd.—.01 mfid.
1,000 ohms—10 ochms -0l mfd.—.0005 mfd. (500 pF.)

NO CALIBRATING. An accurately calibrated panel with
each kit bearing six scales, one for each range.

NEW COMPONENTS. Specially selected for accuracy.
EASILY ASSEMBLED. Instructions, circuit and diagrams.

Part post & packing 1/6, Cash with order or C.O.D.

RADIO MAIL 4, RALEIGH ST., NOTTINGHAM

3 Stamp for list and with all enquiries, please

www americanradiohistorv com
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Bring your set up

with this |
really modern
comprehensive range
of control Enobs

Here's the complete range of control knobs you've been waiting for—16
special gold finished inscriptions that will meet the demand of every
radio, T/V, tape recorder or amplifier enthusiast—beautifully
made and designed to enhance the appearance of
every commercial or amateur constructed set.
Diameter : |jins.

Engravings available.

RADIO : ‘' Volume,'’ Tuning, Wavechange, On-Off, SM,L
Gram., ‘‘ Radio-Gram,”' " Tone,” ' Vol./On-Off.”
TELEVISION : " Focus,” "' Contrast,”’ ** Brilhanze,”

** Brightness,” ' Brilliance/On-Off."*

AMPLIFIER : ' Bass,”” “ Treble " (plus any of abovel.
TAPE RECORDER : ‘‘ Record-Play ' (plus any of the above).
AVAILABLE IN WALNUT OR IVORY. (Plain knobs can alsd
be supplied at /- each.)
Now at your local dealer,
manufacturers and distributors :

UVCLES BLISS «& CO. LTD.

(Dept. P.W.) 139 Cherry Orchard Road, East Croydon, Surrey. Tel : Croydon 3379/6392

GARLAND BROS. LTD.

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBELISK PARADE, LEWISHAM, S.E.13.

TRUVOX TAPE DECK.—Two speed.
pushbutton, high impedance heads, £€23.2.0,
plus 15/- carriage. etc.

GARLAND RP.8.—6-watt, push-pull re-
cord-playback-gramophone amplifier for

date

or if in difficulty contact the sole
Price I/6 each.

B.S.R. GRAMOPHONE
UNITS.—3-speed motor with
pick-up mounted on plastic
playing table. Price £9.19.11,
including purchase tax.
MULTI-PURPOSE TOOL.
—Bends, shears, punches and
threads sheet-strip and rod. For all the
little construction jobs that waste your
time. Tool prica 10/-. lig, gauge and
protractor for accurate repetition work.
Price 7/6.

TEL.: TIDEWAY 4412/3
TEL.: LEE GREEN 4038

GARLAND KIT FOR AC.11.—£515,
plus 5/~ carriage, etc.

ELECTROLYTIC CONDENSER
OFFER.—8 mfd. 450v., 1/9 each; 8-32
mid. 475v., 5/- each ; 32-32 mfd, 350v., 42

use with Truvox Tape Deck, £19.19.0, plus each ; 500 mfd. I5v., 2/9 each: 1,500 ENGRAVING TOOL.—Operates direct
I5/- carriage. etc. Send 2id. stamp for mfd. 6v., 2/- each. trom 200-240 volt A.C. mains for engravinz
details of Deck and Amplifier. METAL-CASED TUBULAR CON- on metal and plastic. Price 12/6.

GARLAND LU.7 TAPE RECORDER.— DENSERS.—.0l mfd. | kV., b/~ each: TYANA SOLDERING IRONS.—Light-

02 mfd. 750v., 9d. each : .l mfd. 350v, 9d.
each ; .25 mfd. 500v.. I/~ each.
TWO-GANG CONDENSERS.—0.0003
mifd., with fixing feet, 8/6 ¢ach
1.E. TRANSFORMERS.—465 Kc!s, stin-

Incorporating Lane Tape Tabie and Garland
UE.7 amplifier. As previously advertised
with 1.200ft. of tape, €37.10.0, plus §5/
carriage, etc. Trade supplied.

GARLAND KIT FOR LW.7.—£325.0,

weight. 40 watt irons with easily replace-
able elements and bits. Voltage ranges,
100/110v., 200/220v., 230/250v. Price 16/9.
““ The iron that makes soldering a pleasure.’”
VALVES.—The following are a few

plus 15/~ carriage, etc.

LANE TAPE TABLE.—3-motors, autd-
brake, high impedance heads, £16.10.0, plus
10/- carriage, etc. Trade supplied.
GARLAND UE.7 RECORD PLAY-
BACK AMPLIFIER.—Designed for Lane
Tape Table, with oscillator, powar supplies
and Bin. loudspeaker. Price £12.12.0, plus
7/6, carriage, etc. Trade supplied.
GARLAND KIT FOR UE.7.—£9 15.0,
plus 7/6, carriage. etc.

DE-LUXE TAPE RECORDER CAB-
INETS.—Matched walnut veneered, with
removable back. Price £6.0.0, plus 7/6,
carriage, etc.

TAPE RECORDER OSCILLATOR
COILS.—Resonate_at 45 Kc/s with_.002
mfd. condenser. Price 6/9 each. Trade
supplied.

GARLAND AMPLIFIER AC.11.—Quality
amplifier giving 4 watts output. Trans-
former power supplies and isolated chassss.
Price £6.2.6, plus 5/-, carriage etc

dard fixing. 13/6 per pair.

examples from our stocks of new boxed

T.R.F. COILS.—Medium and long wave,
acrial H.F., 6/- per pair ; with reaction
winding. 6/9 per pair.

L.F. CHOKES.—10H 70 mA.. 5/§ each.
PUSH-PULL OUTPUT TRANS-
FORMERS.—45,1 to match 6V6, etc., 46

each.

RESISTORS.—Up to } watt, 4d. ech;
i watt, 6d. each. Nearest value supphet
unless otherwise specified.

PULLIN MOTORS.—Type A/3R, l4v.
D.C., 3%in. x 2}in. x 2in., 8/6 each.
DECALS.—Book of 500, white Lin trans-
fers for marking electronic and radio
equipment. 4/9 per book.

HEAVY DUTY CROCODILE CLIPS.—

vatves : 6SH7, 6/6 ; MS/PEN, 6/6 ; 6Q7G,
10/6 ; NGTI, 6/6: RLI8, 5/-; VUI33
5/-: VUL, 5/-; KTé6, 13/6 ; 6]7G, 10/6 ;
6K7G, 10/6 ; 6CSG. 8/6.

AERIAL RODS.—Useful copper-plated
stee! tubes, fit end to end to enable any
length of aerial to be made ; ideal for T.V.
Length 12in. Price 2/6 per dozen, 21/- per
gross.

GARLAND KITS.—All main com-
ponents already mounted on chassis.
Only wiring and so'dering to be com-
pleted. Circuits, diagrams, instructions
supplied.

Suitable for car battery chargers, price RONETTE MICROPHONES. —BI10
6d. each. Crystal, in ivory plastic, £2.12.0. HM7,
JACK PLUGS.—3-way, G.P.O. type, 1i- filter-cell, die-cast case: _designed for
each. magnetic tape recording, £3.7.6.

GARLAND BROS.—Please send Post Orders to Deptford Branch

® 25114
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EVERY AMATEUR CONSTRUCTOR

Mﬂiuu‘ Qi/’
8 GUIDE %@
~ ||KGE VALVE &0

SELECTION Q\: :
S

VN

v LOREIN WY

16

w5Uth 2 woLLAR 1TD SEWTVAY WUSE SHAFTESOVAY ¥

[Mullard] Per copy (pack.

N ing & postage
3d. extra).

new
NEEDS THIS/BOOK

For the first time Mullard have compiled a Valve and C.R.T.
reference specially for the amateur constructor. © The
Amateur’s Guide to Valve Selection” contains essential
information on valves for AC, AC/DC and battery operated
radio receivers, for tclevision reccivers, and for audio
amplifiers: .
1. Instructions for the correct use of the
Mullard “Preferred” Range of Valves
and of Mullard “Long Life” Television
Picture Tubes.

Full operational data for each application.
Simple valve selection table for quick
reference.

Mullard Valve and C.R.T. nomenclatures. -
Typical circuit diagrams for the various .
applications. .

Mullard

OBTAINABLE FROM YOUR LOCAL DEALER, OR
DIRECT FROM MULLARD LTD., BY FORWARD-
ING YOUR NAME AND ADDRESS, TOGETHER
WITH A 1/9 P.O.,, TO THE ADDRESS BELOW.

EE Y

MULLARD LTD,, VALVE SALES DEPT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.a.

MVM 212

miniature in size...

mighly in performance

Pardon us for blowing our own trumpet so loudly but
OSMOR " Q" RANGE COILS really do beat the band. No
imitations, regardless of price, can compare with them feor
super selectivity and sensitivity. And you don't just have to
take our word for it—the watertight guarantee makes your satis-

* Only lin. high.

* Variable iron dust cores.
* Low loss Polystyrens

% formers.

(

COILPACKS. A full range is available for Superhet
and T.R.F. Mains or Battery. Size only !}in. high x
34in. wide x 2lin. ldeal for reliable construction
of new sets, also for conversion of the 21 RECEIVER,
TR.1196, TYPE [8, WAR-TIME UTILITY and others.
Aligned and tested, with full circuits, etc. Fuily
cescriptive leaftets available.

Practical Wireless " Circuits. Com-
ponents are in stock for many of these,
including the following :—'* Model |-
valver ' "' A.C. Band-pass 3,"" "' RII55
Converter,"' *' 3-Speed Autogram.’’ etc,,
etc. Also Wireless World ™' "' No
compromise ' T.R.F. Tuner ''Midget
Mains Receiver,'' etc, etc.

faction certain ! Consider these points of superiority :

O5MOR

(Dept. P.31), BRIDGE YIEW WORKS, BOROUGH HILL, CROYDON, SURREY. Telephone : Croydon 5148/9.

* Packed in damp-
proof containers.

* Fitted tags for easy
connection.

MATCHED COMPONENTS.
Various types of OSMOR Dials,
Chassis, LF.S. Speakers, Transferm-
ers, etc., to match our coils and ceil-
packs are all listed.

Send 5d. (stamps) for FREE
CIRCUITS and full lists of coils,
coilpacks and radio components.

WARNAING! Any coils from fire salvage

or similar sources are not subject to our

guarantee and service. Buy from reputable
dealers only.

radio products ltd

www americanradiohistorv com
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EVERY MONTH
VOL. XXiX, No. 555 JANUARY, 1953

COMMENTS OF THE MONTH

Practical Wireless

Editor F.J. CAMM

2ist YEAR
OF ISSUE

By THE EDITOR

Radio and TV Sales

IGURES recently published relating to
the relative sales of radio and television
receivers encourage the thought that the

final figures for 1952 will be an improvement
on the first half of the year. Sales were at
their lowest in June for both radio and television,
but since then television sales have shown
a marked improvement, and have risen from
an average of 5.29 sets per shop in August to
10.28 in September, and this is considerably
above that recorded for 1951,

Although the sales of radio receivers have
climbed more slowly and, at the moment of
going to press, are still below the level tor the
same period last year, there are unmistakable
signs that trade is improving. The new hire
purchase terms, and the thought that perhaps
purchase tax might be reduced, were responsible
for the public ceasing to buy. There is fittle
possibility of purchase tax being removed until
the next Budget in April.

We are also able to report a continued growth
in the demand for home-constructed receivers,
and our plans for 1953 are well advanced. We
shall produce a special recciver to celebrate
Coronation year and many others are on the
way as the result of suggestions which readers
have made. The trade has promised to support
us by producing in adequate guantities com-
ponents to our specification, and this will remove
one of the chief complaints of readers : that they
are unable to obtain components as specified on
some of our blueprints. Wherever possible we
are glad to suggest alternatives.

We also propose to introduce a regular
monthly feature under the title of =~ A Beginner’s
Guide to Radio.” specially designed to appeal to
those who are taking up radio for the first time. It
will also act as a refresher course to those who
have dropped the hobby but are renewing
acquaintance with it.

Readers will be able to learn as they build,
and every part of a receiver will be carefully
‘explained in detail. We shall not adopt the
usual practice of dealing with Ohm’s Law in the
first part. That will be explained when the
beginner has built a simple receiver to our
instructions so that he has some apparatus by
means of which to prove Ohm’'s Law. We

hope to include the first of this series next
month. -

INDEXES FOR VOLUME 28

HE Title Page and Index for Volume 28
is now available at Is. 1d. by post. Readers
are urged to obtain a copy of this whether they
have their copies bound or not, as it saves both
them and us considerable time. The reader is
able to turn up an article which has already
appeared, or to ascertain whether such informa-
tion has appeared, and we are saved the time
of repeating information given so many times
before.

THE CHMNBSPONSQREQPROGR&NLES
ELSEWHF_RE in this issue a contributor

raises the question of whether it should be
any concern of the Church that sponsored
programmes on TV are likely to be radiated in
the near future, as recommended in the Beveridge
Report. The whole question of sponsored
programmes is debatable and it is doubtful
whether the country as a whole really requires
it ; but this is not because of the reason advanced
by Dr. Garbett, who paints an altogether ltugu-
brious picture of sponsored broadcasting and
sponsored TV programmes. We do not believe
that sponsored radio, whether on sound or TV,
is likely to have damaging effects upon - the
public mind any more than the cinema has done.
The public are well aware, through the cinema,
of many things which in primordial times were
kept from them, and the Church must not
presume that good living comes by ignorance
of evil. On the other hand radio and television
have had an enlightening and mind-broadening
effect on the public, and education is more likely
to result from entertainment than it is from
sermons. We agree that safeguards must be
applied, but the BBC, with that rigidity of
control which it has exercised so well-from the
stdrt, can be trusted to see that nothing contrary
to public interests will be radiated. They
have their own means of finding out what the
public requires and public reactions to its
programmes. These methods are far more
precise than those possessed by the Church
or any other body.—F.J.C.

www americanradiohistorv com
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National Radio Show
THE Radio Industry Council
has announced that provi-

sional dates for the 20th National
Radio Show, 1953, to be held at
Earl’s Court, London, are Sep-
tember Ist to ]12th.

The dates are subject 0 confir-
mation.

B.LLR.E.
THE following TInstitution meet-
ings will be held during

December, 4952 :
London Section.—Wednesday,
10th, at

December 6.30 p.m.,

North-Eastern Se ¢ tion--Wed-
nesday, December 10th, at 6 p.m.,
Institution of Mining and Mech-
anical Engineers, Neville Hall,
Westgate Road, Newcastle-
upon-Tyne : * The Development
of the Radio and Electronics
Industry in India "—G. D. Clif-
ford.

Merseyside Section. — Thurs-
day, December 18th, at 7 p.m.,
Electricity Service Centre. White-
chapel, Liverpool : Details may
be obtained from the Honorary
Secretary, J. Gledhill, 123, Portelet
Road, Liverpool. 13.

A  programme
booklet giving
details of the meet-
ings of all sections
of the Institution
has been published.
Copies may
be obtained from
the Publications
Officer, Brit.I.R.E.,
9, Bedford Square,
London, WC.I,
price 4d., post free.

New Networks for
South Africa
AN order worth
a quarter of a
million pounds—
probably the largest
number of high-
power broadcasting
transmitters in one
order ever placed
in Britain—has
been awarded to
Marconi's Wireless
Telegraph Co.. Ltd.,

A magnifying glass is necessary to inspect the
radio valve of irs class n
These tiny Mullard valves, three of which can be
comifortably held in an ordinary household thimble,
are specially designed for use in hearing aids.

smallest

London School of Hygiene and
Tropical Medicine, Keppel Street
(Gower Street), London, W.C.1 :
“The Production of Television
Receivers "—Frank Allen.

West Midlands Section.—Tues-
day, December 9th, at 7.15 p.m,,
Wolverhampton and Staffordshire
Technical College. Wulfruna Street,
Wolverhampton: A Programme
of Technical Films.

through Marcont
(South Africal. Lid.
It will give complete
broadcasting cover-

the world.

age to the Union
of  South Africa,
the network of nine 20 kW,

high frequency transmitters being
centred on one site.

The new system will bc addi-
tional to the existing medium-
frequency transmitters already serv-
ing part of the Union and the
new transmitters will be installed
at Paradys, near Bloemfontein.

These transmitters are the latest
in  high-frequency - broaccasting

e

——
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design and all frequency changing
can be controlled from a central
point.  Six of the transmitters will
be used, in two groups of three,
10 cover the English, Afrikaans
and commercial services on two
alternative frequencies. Two will
be used for the African service
and the remaining transmitter
will serve as a spare for all ser-
vices.

H.R.H. The Duke of Edinburgh,

K.G.

IT is announced from Buckingham .

Pajace that His Royal High-
ness, the Duke of Edinburgh,
K.G., has been very pleased to-
extend his Patronage to the Incor-
porated Radio Society of Great
Britain.

Although His Royal Highness
has Jately undertaken a great
number of additional responsi-
bilities he will do his utmost (o
take a personal interest in the
Society.

Apprenticeship Scheme

THE management of E. K. Colc,
Lid., have announced an

extension to the existing appren-

ticeship scheme to cover an addi-

tional grade—that of Student

Apprentice.

The object of this new scheme
will be to provide a more general
training than that available at
present, which will fit the student
apprentice for an appointment in
the EKCO engineering works or
office staff where there are con-
siderable opportunities for advance-
ment.

Student Apprenticeships will be
open to present EKCO apprentices
of 1% years and over with the
necessary qualifications. A limited
number of student apprenticeships
will be available 1o outside appli-
cants.

BBC Engineering Appointment

HE  BBC announces the

appointment of Mr. J. W. M,
Swanson as Engineer-in-Charge,
Newcastle.

Mr. Swanson joined the staff
of the BBC in 1934 as an assist-
ant maintenance engineer at the
North Regional Transmitting
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Station at Moorside Edge. He
later served as a maintenance
engineer at the Newcastle Studios
and at the Tatsfield Receiving
Station. 1n 1943 he became Assist-
ant  Engineer-in-Charge at the
BBC's Monitoring  Station  at
Caversham and held this post until
his present appointment on Octo-
ber 20th, 1952.

Broadcast Reeceiving Licences
THE following statement shows

the approximate number of
sound licences issued during the
year ended September, 1952, The
grand total of sound and television
licences was 12,843.595.

Region Number
London Postal 1,811,330
Home Counties 1,513,304
Midland ... 1402362
North Eastern... ... 1,830,799
North Western 1,479,385
South Western ... 1,062,182
Welsh and Border ... 719,143
Total England and

Wales ... 98185t
Scotland . I 156,311
Northern Ireland 213,327

Grand Total ... 18R, 149

Coming Radio Serials
FORTHCOMING radio serials

include Charles Dickens’
 Nicholas Nickleby,” adapted and
produced by Charles Lefeaux,
which begins on Sunday, February
Ist: R. L. Stevenson's ™ The
Wrecker,” produced by Cletand
Finn, to be broadcast on December
7th, 14th and 21st, and = Ninety
Three,” by Victor Hugo, planned
for the second quarter of 1953.

TV Sales Beat Radio =
IN September, television recciver
sales averaged 10.28 sets for
each shop, the highest since
February, 1952.
The average per shop for radio
receivers was 0.83.

“ Down Your Way”’
HE last three venues for Richard
Dimbleby’s current * Down

Your Way 7 progranumes are
Tredegar on December 7th,  the
Strand on December 14th, and

Broadeasting House for the final
* Looking Buck ™ edition on Dee-
ember 21st.

Neal Arden
EAL ARDEN, who again took
on the role of disc jockey
recently with a new series of

_ PRACTICAL WIRELESS

“ Quiet  Rhythm ™  programmes
on the Light, has been broadcasting
regularly since 1934.

He was originally an opticai
student before going to South
Africa and working first  with
B.S.A. and then as a farm imple-
ment salesman.

His first * Quiet Rhythm ™ series
was taunched in 1946,

Awards for Drama Students
DUR[NG 1953 ‘the BBC is .10

award two annual prizes ol
£25 each for proficiency and
promise in the art of acting for
the microphone. The prizes,
which will include a six months’
engagement with the BBC Drama
Repertory Company, will be given
to one student of each sex.

The first compelition will be
held at Broadcasting House, Lon-
don, at the end of July, 1953,
and the BBC is inviting drama
schools which conduct regular
instruction in microphone technique
1o an approved standard to submit
the names of six final-year students
(three of each sex) for these prizes.

The aim of these annual awards
is 1o encourage the training of
student actors and actresses in the
special requirements of the micro-
phone, and to dis-

7

from two London firms to set up
a radio and television rediffusion
service in Glasgow.

* Tape-Deck

\X/E are advised that the words
* Tape-Deck ™ are the regis-

tered trade mark of Wright and

Weaire, Lid., and therefore the

term can be only applied 1o the

products of that company.

Pay Rise
A PAY rise of 15 shillings a week
has been awarded to radio

service engineers by the Industrial
Disputes Tribunal.

This raises their minimum rate
ol payment 10 £6 5s.

French-language Network

FOUR French-language radio
stations are now in operation

in Western Canada.

C.F.N.S., Saskatoon, Saskat-
chewan provide .C.B.C. network
programmes and local broadcasts
to over 30,000 French-speaking

inhabitants in the north of the

provinee.

cover and develop
talent  for sound
broadcasting at an
early stage.

Coronation
Commentary
HE BBC has
not yet de-

cided on any par-
ticularcommentator
to cover the Coro-
nation  procession
next June, although
Richard Dimbleby
has been named as
a favourite for the
honour of present-
ing the scenc to
sound Hsteners.
The Coronation
of the late King
George V1 in 1937
was  described by
Howard Murshall.

Rediffusion

Rejected

AFTER giving the
idea a great deal

of  consideration.

the Glasgow Plan-

ning Committee has

rejected applications

using televisioi,

www.americanradiohistorv.com

This radio-controlled crane I's operated by an enginecr

out of sight of the crane.  The cranz

is seen picking up a load. and the Marconi television
camwerd in the background.
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DETAILS OF SOME USEFUL SURGE LIMITING ARRANGEMENTS
: By M. C. Paul

N the ever-growing field of commercial electricity
as "~ prescribed ” for the domestic consumer,
. there is a veritable wealth of appliances designed
to protect him against his own misuse of this ljttle
understood medium of power. They range from
“dry heat ™ fuses on ketiles t0 motor overloads.
It is well to consider this fact when constructing
radio. or electronic equipment and, by taking a
leaf out of the electrical engineer’s book, incorporate
some form of protection for the device itself, and,
where necessary, for the user of it.

I = Normai working

clrrent . 3 5
' Kipple Ripple
HT + Filter | Fitter
- — 5 —0
Vs -+
Relay
W\ WaVe¥slal
QU T
R/
R2
HT— -~

Figs. | and 2.-—Using a relay and an ex-service
coniponent,

Warming Time for Valves

When equipment comprising several valve stages
is first energised little or no load current is drawn
from the power supply, and H.T. line voltages
invariably build up to a very high level, due to the
absence of an effective shunt load across the reservoir
condenser of the power pack. As the valves draw
more current the shunt effect will increase and the
H.T. line voltage fall until the working level of valve
currents is reached.

To provide against component damage during this
initial  warming up ” period, filter condensers are
selected so that their nominal working voltages
approach twice the actual working figure, andjor
some form of voltage limiting device is incorporated.
The author has happened upon no ** tailor-made *’
gadgets for this job, and has tried a variety of devices
of his own inspiration, a few of which will be des-
cribed.

Relay and Resistance

The device outlined in Fig. 1 should be incor-
porated between the usual ripple filter and the
equipment used. The relay is of the medium resist-
ance 3,000/600 type, and of some 200/1,000 (2 coil
resistance. When de-energised it short-circuits R,
when R, constitutes a shunt load from H.T.+ to
earth. On switching the power pack on, wery littie
current will be drawn by the equipment through
the relay coil, and it will remain closed. "R,, how-
ever, is chosen so that its shunt current is'about half
that of the connected equipment under normal

conditions, and it will prevent any undue voltage
rise. The relay is chosen so thai it operates on
approximately two-thirds normal working current
(equipment), when it will place R, in series with R,
and its shunting effect will then be negligible, a
few mfamps. if R, is made several times the value
of Ry, and inefficient working is thus avoided.

The author has deliberately refrained from speci-
fying definite values for the components of Fig. 1,
as they will vary widely with circuit requirementis
such as working voltages and currents. The relay
must be capable of conducting the full working
current with a margin of safety, and R, must be.of
an ample wattage rating. Some extra smoothing
may be obtained if a 8-16 #F condenser is connected
from the relay load side to chassis. o

The ‘Thermal Relay .

An exactly similar function may be performied
by the use of a thermal delay switch of suitable
design. The heating element may be placed in the
H.T.+ line and set so that its associated switch
will be opened when two-thirds of the working
current (equipment) is passing. Otherwise it replacés
the magnetic relay of Fig. 1, R, and R, being evalu-
ated as before.

In either device it is an advantage to make R,
variable, as shown in Fig. 2, as undue switching surge
can be limited with proper adjustment. In the
original circuit an ex-Government 10F/8077 .was
utilised ; this will operate at a minimum heater
current of only 50 mA and incorporates a
manual adjustment. Where really heavy H.T.
line currents are required, it is useful to shunt the
heater element with a suitable resistance, R,. By
varying R, the delay time may be controlled for any
particufar equipment.

The two devices described would work without
R;, but it has been found that it limits contact arcing
in the relays, also the slight surge generated’ in
merely switching R, out of circuit.

-
% - DLS 10 qu 24,
: AMMA—0O
Ripple PRI Rectitier |
Filter
NI Ripple

Filter

Heaters

——0

Figs. 3 and 5.—Neon stabilisers and another dela ved
circuit.
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The Neon Stabiliser

The foregoing devices were essentially current
operated. A more direct approach to the problem
is 1o make direct usz of the initial voltage rise. This
can be done by using stabiliser type neon tubes, as
in Fig. 3. There is nothing novel in the arrangement,
it being an orthodox stabiliser circuit with  that
inherent advantage.

In choosing the neons some care must be exercised,
and an example seems to be warranted, as much
confusion exists on this subject.

Let us suppose that the H.T. linc potential is
250 volts and the working current some 30 to 50
mA. The striking voltage of the Marconi Osram
S130 is 135 volts and its maximum permissible
current 75 mA. Thus two SI30s in series, as shown
in Fig. 3, would strike at 270 volts and be together
capable of stabilising the supply. The resistance
R, should be so chosen that it drops some 10 to
20 volts under normal Working conditions, and
under the conditions specified a 1,000{2 resistor
would make a good basis for experiment. It a
slightly reduced stabilised line voltage results from
the arrangement a small increase in the capacitance
of the reservoir condenser will effect a remedy.

The chief disadvantage of this circuit is its bulki-
noss and cost, especially where really heavy current
apparatus is to be stabilised. Under such conditions
1wo or more tubes would have to be added if com-
plete stabilisation was required. R, is included to
prevent N, from being * starved * of potential
and should be about 1 to 2 megohms.

Delayed H.T. Switching

Where a number of valve heaters are connected in
series, as in A.C./D.C. heater chains, or directly and
indirectly-heated valves are grouped together on a
common H.T. supply, large voltage rises can initially
occur due to - warming up * delay, and the uneven
“ warming up " periods of the second mixed heater
group.
. In the case of series heaters provision can be made
for the inclusion in the ~* chain ™™ of a thermal delay
switch of the 10F/8077 type, where the internal switch
is open at the cold position.
. Such a unit may be utilised, as in Fig. 4. and is
placed on the A.C. side of the rectifier. The heating
clement should be wired between the A.C. phase line
and the ballast resistance, so that no large potential
difference might occur between heater and contacts.
Thermal delay tubes of the DLSI-DLSIO type are

L

10678077 X l S (T3

Rectifier

|
+
Shunt
Ripple - it
Filter /\N\/\I j
Ballgst Resistanca
_ Valve Heaters Sw,
-~ 2)

Fig. 4.—Delaved switching of H.T.

nol suitable as their heaters require excessive current
of | amp. or more.

The delay time is determined fundamentally by
the heater current, and may be adjusted by decreasing
it, ie.. lengthening the delay time. This is best
accomplished by placing a suitable wire-wound resist-
ance across the heater, any further adjustment being
made in the case of a 10F/8077 ; on the delay switch
itself.

Where such a device is included in an existing piece
of equipment some adjustment wiil have to be made
to its ballast resistance and/or the omission of a
pilot lamp. Thus keeping the overall chain resist-
ance (he same, or nearly so, a 5 per cent. increase
may be tolerated.

Sw
( Fuse
P
220240V,
A
N
Sw
o ~o—

Fig. 6.—A relay-operated tap selector.

A.C. Type Power Supplies

Where supplies are obtained from a transformer
the DLSI-DLSIO type delay tube is compact and
useful. Fig. 5 depicts its use with a metal rectifier,
as it is preferable to heat such a tube from a separate
L.T. winding. By making use of two half-wave
rectifiers, as shown, such a winding is made available,
and an orthodox mains transformer can be uscd.
It must be remembered that cach metal rectifier
must be rated at the full H.T. voltage and current
output. A 5 20-watt variable potentiometer may
be connected in series with DLS10 if control of its
operating point is required.

In many 50 to 100 watt amplifiers and modulators,
cathode biased valves are used with a directly heated
.output combination in push-pull or parallel push-pull.
In a power pack for such eyuipment delayed H.T.
switching is more or less essential.

Supply Regulation

When a domestic receiver 's transferred from onz
place to another it is invariably connected 1o the
supply without lurther adjustmeant to its transformer
primary selector pansl.  Very often no adjustment
is needed, but frequently such receivers are used in
areas where the supply A.C. voltage is up or down
by as much as 10 volts, due of course, to bad supply
regulation.

In sets whose H.T. linz voltages are comparable
with that of the mains input voltage, this 4 per cent.
variation is of little account. Users of really powerful
equipment, such as large audio amplifiers and E.H.T.
units. would, however. be forced to allow for this
variation. On an E.H.T. secondary a 200-volt risz
or fall could result from such a 10-volt .variation,
and a 20-volt change on a $00-volt secondary.
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On a transformer tapped at 240-230-220
from 220 to 240 volis would result in something
approaching 10 per cent., a phenomenon not as
uncommon as one night suppose. The sccondary
variations discussed would thus be doubled.

a change

Supply voltages change fairly quickly when
regulation is poor, but tend to maintain their
subsequent level for lengthy periods of time. The

author has been at pains 1o observe this condition
and has frequenlly measured 260 volts instead of the
rominal 240 in his district.
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point the milliammeter will
ating cufrent.

This and the relay resistance will, by Ohms law,
give the minimum voltage required to activate the
relay,  The voltage drop required across R will
therefore be the difference of this and the intertap
voltage, i.e. (230 volts). R now equals (230 volts).

It is useful (o place a fuse in series with the relay
circuit, and a 0.3 amp. flashlamp bulb in a miniature
M.E.S. batton type holder would be excellent, On
small mains transformers this fuse could be made to

read jts minimum oper-

An Automatic Tap Selector

The following device was de-
signed to overcome this trouble
A relay is wired in series with
a resistance R and a metal rec-
tifier across the mains input to

D
—?——5 Relay | re

Rectifier

a transformer, its contacts, one

make-one break, being con- e,
nected to the highest and lowest 807 h "
primary tappings, as in Fig. 6. £ Neon

R is of such a value that the Lomp (R ® fe

relays minimum operating cur- / Ballast “
rent is reached when the supply 2 Resistence Heaters

voltage falls midway bhetween
the nominal tap voltages 240- ~OQ—

=

220, ic., 230 volts. From a
study of the circuit it will be
seen that it will limit mis-volting Fig.

of the primary to some 10-volts

rise, or falf, about the 240-volt tap and a 10-volt rise
above the 220-volt tap. Such a wide regulation is,
of course. not ideal, but Fig. 6 does serve to
ilustrate the principle of such a device.

Method of Determining R

. When choosing a relay it must be remembered
that with R it will form a current shunt across the
mains input, and should thus be chosen for its small
current drain. A relay of the 1,000 2 type is indicated.
Fig. 7 depicts a convenient method of finding a
relay minimum operating current. The wire-wound
variable resistance can be similar in value to the
relay coil resistance and is placed in series with i,
a milliammeter of about 0-10 mA fs.d., and a grid
bias battery of the —9 volt type. By gradually stepping
the voltage up and at each setting varying VR from
maximum to minimum, a point will be reached

9.—A.C.L.D.C. relav-operated  feed.

primary winding- by
6.

fuse both the relay fine and
positioning it, as shown in Fig.

Multi-tapped Inputs o

Most mains transformers are provided with three
or more primary taps. Where it is desirable to regulite
the input voltage closely over three or more ‘of
these extra relays must be incorporated; i.e., where
N taps are to be used (N-1) relays are required. Such
wide range regulation will not normally be required,
and the use of three taps closely regulated shoufd he
sufficient for most purposes. Such a unit is outfined
in Fig. 8. : a

The ** critical ™" voltage for relay | plus R, will«be
235 volts, and for relay 2 plus R, 225 volts. R1! and
R2 must, of course, be determined as for R in Fig. 6
after the relays arc chosen. Should such a choice
result in awkward values for R1 and R2, they should
be made as near as possible to the correct values,
g and a small wire-wound vari-
able resistance inserted in each
relay line. In this manner
exact values can be obtained
and, if required, an adjust-
ment of the operating relay
voltage effected.

A metal rectifier (MR) is
shown in Fig. 6, as it is im-
probabie that A.C. type relays
are available to a majority. of

when the relay contacts suddenly open. At that
\—
Swe
?-34
S Relay /
[=
2‘5-({;2/0'/ ! i Reley 2
Ny
R2
-+
e

Sw.
Grid Bias Battery

constructors, It should be
capable of carrying the com-
bined relay currents, and be
rated at the highest possible

~—

Figs. T and 8.—Finding relay current and circuit where several taps

are used.
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nput voltage, i.e., 260> 250
volts. An A.C. D.C. circuit
is shown in Fig. 9.



www.americanradiohistory.com

Jar}uary, 1933 B

PRACTICAL WIRELESS

n

An Intermittent-fault Finder

A VALUABLE ACCESSORY FOR THE SERVICEMAN

By E. A.

HE instrument to be described was primarily
designed for locating those ditficult faults,
the intermittent.

Most amateurs, experimenters and servicemen
alike, have, on different occasions, met with reccivers
having the following fault.

A set witl function normally for a time and then
suddenly go dead. On touching the set with a meter,
signal tracer or other instrument, the set immediately
behaves normally and the process has again o be
gone into of waiting for the set Lo go dead ; touching
it again starts it working as before.

This fault can be caused by a number of things,
almost all mechanical—a dirty valve pin, dry joint,
faulty component or faulty dirty switch contact.
Sometimes a alve electrode can be the culprit.
No component can be above suspicion.

The writer has, on occasions, had scts to service
that have acted as described and, in exasperation
after wasting considerable time, found the only way
of locating the fault was to prod and poke gently
every lead and component until there was some
indication—Iloud crackles or rapid * onjoft " ¢f the
signal—that the fault was found.

Description of Unit

In Fig. 1 it will be scen that the instrument is
composed of- four separate circuits, cach a simple
detector, with its own current

Cosham

stage four will be the second. Two
controlled inputs are used because the last
indicator, number three in the instrument,  will
almost always be used in the output of a set, and will
receive so heavy an input that the flag will go beyond
the zero poini, and often to the stop. 1n many
powerful sets stage two will act likewise, as in most
cases it will be used at the input of the output valve.

point, and

The Indicators

These are two of the ex-R.A.F. twin-meter cross-
oser units. When purchased they have only three
indications marked on the dial, so a new scaled dial
has to be drawn and glued on. Calibration is not
necessary, but a dial set out with two sets of divisions
is needed for taking readings. Fig. 3 shows one way
of doing this. 1t will be seen that the meters are used
in reverse to the general rule : there should, however,
be no confusion if this method is employed, when
one remembers the principle on which the indicators
are working, and this is borne in mind during tests.

It will probably be found that the meter cans are
difficult to remove. The author found the best method
short of culling them, was to insert onc end of an
open pair of blunt-nosed pliers under the edge of
the can and use the meter flange for levering on.
This may be risky, however, if the can fits very tightly
the only other way is to cut, with a finc hacksaw,

indicator ; also each circuit
has its own input lead. For
stability sake each stage is
" séreened from the other, above
and below the chassis.

When the instrument is in
use the four input leads can
.be, if necessary, connected to
difterent  parts of the set
undergoing  test, thus giving
four simultancous indications.
Assuming the instrument is
~connected to a set, say, at the
points shown in Fig. 2, it will
_be seen that immediately a
fault occurs it will be indicated
by meter(s). Although this does
not inform us as to the exact
position of the fault, at least it
does narrow it down to two
or three components which it
should not be ditlicult to locate.

Stages two and three are
shown with controlled inputs.

When in use thesc two arc 7o chassis
actually used at the last two of set
under test

_points being tested in a set, the
reason they are not shown as

HT+
250v
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stages three and four is lo allow 3 - b
the front of the instrument == = i = = .
to be uniform. When in use, .
therefore, stage one will be aui Inpu ¥ Input 4

used as such, at the first test

Fig. \.—Theoretical circuit of the Tester.
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through the can, from top 10 bottom. This necessi-
tates cutting into the flange, but if a very fine saw
1s used and one does not cut deeper than just through
the can, little damage is donme. The cans are saved
and replaced, after the new dials are fitted, to act as
screens,

Fig. 4 shows connections of leads to the meter
terminals. If the meters are required to read con-
ventionally one need only reverse the leads.

The original of the testing instrument had the
input leads going straight into the sei : the author
preferred this method as there is less possibility of
faulty readings, than if plugs and sockets are used and
these are not absolutely secure and always clean.

A mechanical safety device is fitted to each meter

FC 1E onT. Output LS
Input

Fault
Finder

Fig. 2.—Indication of resting niethod.

potentiometer to prevent overloading, for, as will
be seen from the main circuit, if the moving arms of
the potentiometers are moved completely to H.T.+,
the meters can be ruined. When in use the arms come
into contact with stops after sufficient voltage is
developed across the meter 1o drive it to a little
beyond full scale. The safety device is fitted as follows.
If the potentiométers have round spindles, and they
usually have, after the surplus is cut away, a flat
portion must be filed. This should be from iin. to
lin. long. Make it in the same position on all four
spindles, relative to the direction in which the arms
are pointing. Fit each potentiometer with a pointer
knob. To complete the device the instrument must
be in working condition. Before switcking on turn
cach meter potentiometer until. it is about three-
quarters advanced, i.e., clockwise, and en ne account
advance them further than this amount. Now
switch on and, after the valves have warmed-up,
it will be noticed that the meter flags have all settied
at different positions on the dials. To adjust,
taking stage one first, if the flag has gone beyond
F.S.D. to the stop, turn the relevant control knob
very slowly in an anti-clockwise direction ; the flag
should begin to move back, and if the knob is not
turned with care the flag will fly quickly to the other
stop. When the flag has barely left the stop make
an indentation on the chassis on the opposite side
> the pointer on the knob to the direction the knob

COMPONENT VALUES (FIG. 1)
Condensers :

ClL, 4, 7, 9 =.0081 »F (mica).
C2, 3, 5, 6, 8, 1¢ =.01 uF (mica).

Resistances :

R2, 4, 6. 8 1M

Valves :
1, 2, 3, 4. VROS (SP41) or VRESA (SP41).

is taking. After this carry on turning the knob anti-
clockwise until the flag barely reaches the other
stop, now repeat the former process of making an
indentation, but on the opposite side of the poiriter.
This done drill two holes, one at each mark, so that
(wo stops may be fitted. These can be engineered
to suit the constructor.

Itis best, in the author’s opinion, to put identifying
marks, or numbers, on each meter and its respective
input lead. This could be done by painting coloured
spots on the meter fronts, and corresponding bands
of colour around the ends of the leads, there can then
be no confusion when the set uncer test fails and the
indicators are being studied.

Application

The instrument is best used in conjunction with a
modulated test oscillator. If this, or some form of
modulated oscillator is not handy, a broadcast signal,
picked up by the set under test will have to be used.
The disadvantage with-the latter, however, is that the
indicators testing the L.F. side of the set rise and fall
with the signal and with another type of intermittent
fault, mentioned later, this can be irksome.

When everything is ready to carry out a test connect
the four input leads in, as shown in Fig. 2. Avoid
direct anode connections except in the L.F. stages ;
with the H.F. stages use grid circuits, or any con-
venient point between the valves where the signal
can be used. When this is done, and the oscillator,
or aerial is connected to the input of the set, switch
on the instrument and allow to warm-up. Adjust
the indicators so that they are set to read number
one on the dials. Switch on receiver and test oscillator.
Increase the output of the latter until the indicator(s)
on the H.F. side of the instrument give a good
reading. [t will be noticed that a much larger reading
is probably being registered on the first L.F. indicator,
while the last indicator, which in most cases will be
connected to the anode of the output valve will more

(Continued on puge 50.)

7o moving arms
of potentiometer

HT+ Meter +

Not used

Spindfe Y
facing Chassis
front

Fig 4

Meter Potentiometer
Connections

Figs. 3, 4 and 5.—Wiring 1o the meters and poten-
tiometer, and dial derails.
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The Radio Service Engincer
D ] R. A. HARRISON, hailing from the salubrious
district of West Hartlepoo!, crosses swords
with me in a didactic and would-be
kumourous letter on the subject of radio service
engineers. He says that it was representatives of the
Guild of Radio Service Engineers and the Radio and
Television Retailers” Association who formed a com-
miltee which was finally responsible for the current
wages agreement. He does not agree that the average
wage is between £8 and £9 weekly, and informs me
that the secretary of the R.T.R.A. recently sent a
circular to all members asking them how many
engineers they employed and was the dealer paying
the minimum), or less. or more. The replies could be
made under the seal of anonymity, and he thinks
the implication of this obvious. | agree that high
prices for service do not necessarily mean that the
engineer is getting a high wage, and that free service
is at the expensc of the engineer’s wage. My corre-
spondent also tells me that five of his friends, who
were first-class men, have left the trade because wages
are poor and they could earn more in other industries
with less knowledge and responsibility.

Ebor on Sponsored Programmes

DR. GARBETT, Archbishop of York, recently
- expressed his views on the subject of sponsored
television programmes, and as many of his strictures
apply equally to sponsored radio programmes, they
are worthy of comment. He says that television
viewing may occupy far too much time because
seeing requires more concentration than hearing.
This is inverted logic. With listening, the brain is
compelled to build up a mental picture of what is
happening in the studio and one cannot rely upon
listening alone to complete the picture. There is
thus more concentration required than with television
where the vision and the sound are synchronised, and
the mind is relieved of the task of supplying the
missing link.

His second objection was that there is a danger
that television may become a substitute for intelligent
thought and reading. He said that inquiries show that
42 per cent. of those interviewed stated that since
they had a television set their reading had diminished.
Yet the sales of newspapers and all types of books
have increased enormously.

His third objection was that television may bring
into the home sensational and horrific pictures of
crimes of violence, murder and suicide, and may
cater for popularity by the presentation of short
sensational stories which are either immoral or
brutal. Would Dr. Garbett, therefore, expunge from
the Bible those passages to which these strictures
atso apply ?

Another of his objections is that television may
become the means of subversive and political pro-
paganda which would poison the mind and destroy
independent judgment. ** Few of those who have
experienced in’ America commercialised television
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programmes would wish to see this system reproduced
in England.” That may well be, but [ think it right
that both radio and television should fairly represent
all shades of political opinion, just as all shades of
religious beliefs have been presented by radio and
by television. Dr. Garbett should remember that we
do not listen-in or look-in necessarily for enlighten-
ment, but for entertainment. Both of these new media
of entertainment are only intended to a small extent
to be educational. We do not want to go buack to
school when we are looking-in or listening-in, and
really the subject is not within the province of the
Church 10 discuss.

Qur 21st Birthday
HIS journal will celebrate its coming of age on
September 24th next year. It hardly seems 21
years ago since we launched this journal including
with every -issue of No. 1 a free blueprint for a
Long Range Express Three. This was followed by the
Fury Four, the £5 Super Het, the Qualitone and
many other receivers which are still being operated
in various parts of the country, having given con-
tinuously satisfactory service. We shall celebrate
our 21st birthday in a manner later to be disclosed.

Your present scribe has been connected with this
journal right from the start and well remembers the
enthusiasm with which the first issue was received by
the public. It rapidly sailed into the leading place
and also saw the early demise of its [l competitors.
Verily, it is said, that to have been first merely proves
antiquity.

Naturally, there was resentment at what was con-
sidered an intrusion by a newcomer into a domain
which had been ruled over by others for so long :
but it was felt by the founder and the proprictors
that the journal had a mission to perform : indeed, a
crusade to conduct to safeguard the interests of
constructors. In the first place the solus specification
was adopted as part of the editorial policy, and this
was backed up by the issuc of our guaranteed circuits
and free service guarantee. The second oldest journal
was ** Amateur Wireless,” upon which 1 also served
in its early days. It did not withstand our competition
and it came home to roost. The merger was announced
without any loss of dignity to it. Our press announce-
ment 10 readers of the dying journal was: ** Two
famous journals combine,” and our title was changed
to “ Practical & Amateur Wireless.” We have
long since reverted to our original title. Not so long
after the death of ““ Amateur Wireless ™’ its chief
competitor, ** Popular Wireless,” publication No. | of
which preceded * Amateur Wireless ”’ by one week,
also died. * Modern Wireless,” ** The Wireless Con-
structor.” ** Radio Trade Review ” and many others
followed suit.

WIRELESS COILS, CHOKES AND TRANSFORMERS
8th Edition now rcady. Price 6/- by post 6/6d.
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fier Response

FACTORS USED IN WORKING OUT FREQUENCY AND GAIN VALUES
By N. J. Wadsworth, B.Sc. :

(Continued from page 574, December, 1952, issue)

HE screen grid impedance may be calculated
from the characteristics of the valve, when
triode connected, by the formula

Isg +1a
Isg

where ra(t) is the anode impedance, when triode

connected, and la and Isg are the anode and screen

grid currents. If the valve is run with low electrode
voltages, the effective rsg may be higher than that
calculated above. If this is so and is neglected, the
performance will be slightly better than that cal-
culated. If the calculated capacity is too big for
convenience, the solution is to use either a lower-
resistance potential divider with correspondingly large
waste of current, or valves whose screen grids may
be run direct from the H.T. tine, or to dispense with

rsg=ra(t)

Fig. 6 (left).—Square Wave response of the circuit
shown in Fig. 8. Fig. 7 (right).— A screen-grid stage.

Csg and incidentally reduce the gain. This cause of
drop in response at low frequency needs watching,
but 1s seldom as serious as the two previous causes.

Another cause of phase shift, and in this case of
rise in response at low frequencies, is anode de-
coupling as in Fig. &. Considering pentodes first,
the gain and phase-frequency characteristics are
shown in Fig. 9. Gl=g (R+R)) and G2=gR,,

R-+R, 9

f"zTCRRI' The graphs of Fig.2 or Table I may

be used for this, interpreting the phase shifts as a
lag and taking the reciprocal of the voltage output
given and reading the db drop as a raise. This will

hold down to the point where the gain is about half i

way between Gl and G2. For frequencies below this,
the response must be worked out for cach ratio of
Gl to G2. The response of Fig. 8 10 a square wave
1s shown in Fig. 10 where VI/N2—=GI1/G2. 1t will
be noted that the curves arc the inverse of those
showing the effect of finite size of cathode capacitor.
If the circuit of Fig. 11 is used, the results will cancel
out exactly if R/R,—gRk and RC=RkCk, and the
response curve will be flat at all low frequencies and
the phase shift zero. However, C and R no longer
act to decouple the valve from the H.T. supply.
Any drop in response and phase shift, due to in-
adequate screen decoupling and to small -coupling
capacitors, will still persist of course.

In the case of a triode. the effect of the decoupling

capacitor is smaller and when R, is much greater
than ra, the anode mmpedance, the effect may be
ignored,

High Frequency Response

At high frequencies the performance is limited
by the shunt effect on the anode load of the capacity
to earth of the anode of the valve, Cout, the wiring,
Cw, and the grid capacity of the next valve or the
plate capacity of the C.R.T. it feeds, Cin. The effect

(3}

e Lag

(&)
Fig. 9

Fig. 8 (left).—Anode loads and decoupling.
(right).—Gain and lag curves.

of these is to cause a drop in response and a phase
shift_as the frequency is raised. This is shown
by Fig. 12 where fl, the new reference frequency,
is given by f1=1/22R,Ct, where R, is the load of
the valve and Ct is the total capacity Cout+Cw--Cin
as in Fig. 13. Table II gives values of the relative
output and db loss together with phase shift, ¢, for
various values of f/f1. "It will be seen that it is desir-
able to keep Cw as small as possible. This means that
wire must be kept as short-as possible and the capacity
1o earth of the coupling capacitor Cc kept low.
This opposes the criterion for good low-frequency
response that Ce must be as large as possible, and
a compromise must be reached.
Cout is fixed by the valve used as
is Cin, but in the latter case
care must be taken when using
triodes as, owing 1o the Miller

'Fig. 10 (lefi).—Response of Fig. 8 circuit to a square
wave.  Fig. V1 (right).—Alternative L.F. circuit.
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effect, their input capacity Cin=C(g—c) | AC(g—a)

where A is the amplification of the valve. Thus, for

example, a 6J5 has a grid to cathode capacity
C(a—c) of 3.4 pF and a grid to anode capacity, Cg—a
of 3.4 pF also. If it is working with a gain of 15, the
input capacity is 3.4 +15x3.4—=54 pF which will
reduce the high-frequency response of the preceding
valve considerably. For this reason, triodes arc rarely
used in oscilloscope amplifiers. Cg—a for pentodes is
commonly below 0.008 pF and so the Miller efiect is
unimportant. 1t is also advantageous 10 keep Ri
as small as possible, but reducing this also reduces the
gain (gRy). A very useful crilerion for choosing
valves for oscilloscope amplifiers is thc ratio
g/(Cin+-Cout). The larger this is the more gain may
be obtained for a given H.F. response or, conversely,
a better response may be obtained for the same gain.
Table 111 gives g and (Cin+Cout) fot a number of
valves, together with their ratio. The output stage
of an oscilloscope is the most difficult to design
as the input capacity of the deflection plates 1s often
about 25 pF, making a total capacitance of at least
30 pF, and the valve must provide sufficient output
to deflect the spot right across the tube. 1f push-putl
deflection is used, the output from each valve may
" be halved so R; may be halved, thus doubling the
upper frequency limit. Having decided the required
peak-to-peak output voltage, Ri is chosen to give
this with the anode current swing available from the

[ o

.85
] (3)

g

2

Reigtive gain

6- ' (s

Q@J

25 5 4 2

db Down
v

N
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.
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b~ “~p
:h\

25 X1

0]
20
304
40
507
60
70"
66
90"

e Lag

Fig. 12.—Ciirves showing response curves and phase

shift.

valve choscn. From this and an estimate of Ct, the
H.F. response may be predicted. 1If a valve with a
larger anode current is used, Ri may be reduced
and in this position it is possible to obtain an in-
creased FILF. response by using a valve with a lower
g/(Cin--Cout), but a larger anode current. If the
response as determined above is not good cnough,
it may be improved in a number of ways. The first
is by using a small cathode by-pass capacitor so
that the increasc in gain, shown in Fig. 5, occurs at
the same point as the drop in Fig. 12. This occurs
gRk® Ck
14 gRKk -
the gain is reduced to G2 in Fig. 5. Another method

approximatcly when CiRt= In this, case

RE

Cc

.i

Cout Cin

¢t A

"
"
cw

Fig. 13 (left) and Fig. 14 (right).—Stray capacities,
to be studied in conjunction with Tables Il and HI.

is to put a coil in series with the anode load as in
Fig. 14. L should be about 400,000 CtR/* henrys.

In Figs. 15 and 16, the cffect of increasing L is
shown. The introduction of L does not completely
remove the phasc shift but does reduce it considerably.
By these means, thc output may be maintained
reasonably constant almost up to fl1. For a fuller
account of corrector circuits of various sorts, the
reader is referred to the text books.

If several valves are used in succession to amplify
the signal, the total response curve may be calculated
by considering the response of each valve and coupling
in turn and then adding the phase shifts produced at
any frequency to get the total phase shift at that
frequency, and similarly adding the db drops-and
gains. 1f the gains are expressed as voltage ratios,
these must be multiplied together. Thus, if one valve
gives a 45 deg. phase lag and is 3db down at 20 k¢/s
and the next gives a 1db drop and a 30 deg.: phase
Jag, the two together will be 4db down and lag
75 deg. at 20 kc/s.

v, L still larger VIe L stilt targer

L large

1 L =0
L small
= t—>
%% t=ReCT

Fig. 15 (left).—Frequency response of Fig. 14, and
Fig. 16 (right) transient response of Fig. 14.
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Gain Control Circuits

Almost every amplifier has some means of varying
the gain and often very little thought is given 1o it.
As an example of a type in common use, which is no
good at all for oscilloscopes, consider the | M {2
potentiometer. This may be represented as in Fig. 17.
When the slider is at the top of the potentiometer,
the capacity across the output C, which represents the
input capacity of the next valve, plus wiring capacities,
ahd may be large if screened wire is used, is across the
input. If there were no potentiometer there, this
would be the same, and its effect could be calculated
as above. When, however, the slider is near the
middle of the track, C comes across the lower half

R=R! +R2

Output

attenuator. An example is shown in Fig. 19, where if
Cl R1=CR2, the division ratio is R2/(R1-+R2)
independent of frequency. A three-step attenu-
ator as in Fig. 20 may be used. If CIR1=C2R2=
C3R3 and Cl => C, the output will be independent
of frequency, but the input capacity is high.

Generally, the first method is the most suitable
and gives the best results. If the second method is
used the capacitors will have to be adjusted for best
response and this needs a good test oscillator.

A variable-mu valve must not be used as a gain
conirol owing to its inherent non-linearity.

It is hoped that the above account will encourage

oT gpg

Figs. 17 and 18.—Gain Control in its common Jorm,
and a cathode-follower circuir,

only(and the respon;e dlﬁe to this is that shown in
ith fl= it Ry —R2_ 0
Fig. 12 with f1 I7CR,R, If R1=R2=0.5 M 0
and C=20 pF, a likely value, fl1=16 kc/s, and from
Fig. 12 or Table 11 we see that there is a phase shift of
10 deg. at 2.8 ke/s and of 30 deg. at 9 ke/s which,
while® it may not matter much for audio work, is
useless for an oscilloscope. To improve this, fl
must be increased a lot, and as C cannot be reduced
much, R must be reduced. If this is done, however,
the loading on the input is increased, and as it is
essential that oscilloscopes have as high an input
impedance as possible, this is ruled out. There are
two common solutions to the problem. One is to use
a cathode follower valve in the circuit shown in Fig.
18 with the potentiometer R as the cathode load ;
Rk provides the grid-bias, In this way the input
impedance of the valve is made many times Rg,
owing to the negative feedback, and R may be made
5 K £2 or 10 K {2 quite easily. It is essential that the
maximum peak-to-peak input voltage shali not be
larger than about I.5R times the mean anode current
to prevent overloading, but an.SP61 or an EFS0
passing 10 mA and a 5K £ potentiometer will
handle_ up to 60 volts or so p-p, and anything larger
than this may be fed straight to the C.R.T. The
maximum gain of this stage is about 0.95.

The other solution s to use a stepped, compensated

TABLE [11
—— ‘ .
Valve mf/v ’Cmp;rgout g/(Cin+ Cout)
637 12 16 075
SP6! 8.5 20 | 425
EF50 7 15 .47
6AH6 | 9 13.6 -6
cvizs | 7.5 |11 .68
6AKS 5 6.8 | 73

Figs. 19 and 20.—Stepped, compensated volume
control.

more people to design their own oscilloscope and
other amplifiers, to give wanted response curves, and
to spot the causes of bad response in existing
amplifiers, .

Jwo New Books

TWO new books have been published by Cleaver-
Hume Press, Ltd., for Philips Technical Library,
as follows :—

“TELEVISION™ by F. Kerkhof and W. Werner of the
Philips Laboratories at Eindhoven, Holland. Price
50s. from Cleaver-Hume Press, Ltd., 42a, South
Audley Street, London, W.I.

This book has been written for technicians and

engineers who have a good basic knowledge of radio
theory. It makes clear the essential physical

principles -on which current’ practice and future -

advance must be based.

“ARTIFICIAL LIGHT AND PHOTOGRAPHY,” by’

G. D. Rieck and Ir. Verbeek of the Philips

Lighting Laboratories at Eindhoven, Holland.-

Price 587s. 6d. from Cleaver-Hume Press, Ltd.,
42a, South Audley Street, London, W.I.

This must be the most comprehensive treatise of
the kind extant. Professional and technical photo-
graphers will find it invaluable for study and reference:
many amateurs will be intrigued by the dozens of
examples (some coloured) of work by, leading artists,
with full data on posing, exposure and processing.

——INTERESTED IN CAR RADIO?

Read the Special Section on the subject in:

The PRACTICAL MOTORIST'S ENCYCLOPEDIA
By F. ). CAMM

17/6, or 18/- by post, from: GEORGE NEWNES LTD.,

quer House, Southampton_ Street, London, W.C.2.
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A Quick Capacitor

Tester

ANOTHER AID FOR THE EXPERIMENTER
OR SERVICEMAN

By J. C. Flind

responsible for more gnashing of tecth in the

amateur construction world than any other
class of component, especially as in recent years
there has been a strong temptation to acquirc them
cheaply by stripping down ex-Service equipment.
sometimes of doubtful vintage. Only too often a
piece of apparatus, laboriously built up, fails to
function satisfactorily, and the causc is traced by a
long process of trial and error to a capacitor which
is leaky, or to one incorrectly chosen owing to its
being marked only with a Service code number,
easily mistaken by the uninitiated.

Of course, a rough test for D.C. leakage can be
made with a high-tension battery and a milliammeter,
but a slight error easily leads to irreparable damage
to any expensive instrument, so that many experi-
menters prefer to take a chance or perhaps buy
new components for all their undertakings.

The small instrument to be described will work
on all usual A.C. mains voltages, and is easy and
quick to use. The two test leads terminating in
bulldog clips have only to be affixed to the ** suspect ”
whereupon a turn of the switch immediately indicates
whether lcakage is present or not. By a second
movement of the switch, without touching the com-
ponent under test, A.C. is applied, and the other
possible breakdown, an internal open circuit, is
disposed of. Finally, still without touching the
capacitor, the control knob and scale fitted will
give a pretty good idea of the actual capacity between
the limits of .1 uF. and 0005 pF. (the lcakage and
continuity tests, of course, apply to all capacitors
down to 100 pF. or less, but readings become rather
crowded at the lower end of the scale).

Higher capacities than .1 cannot conveniently
be directly measured, though the insulation test
still applies. Resistors having ohmic values between
about 20,000 ohms and 10 megohms, beyond the
range of the usual multi-meter, can also be tested
for continuity and their values, up to two or three
megohms, estimated with a fair degree of accuracy.

A leakage or insulation breakdown up (o at least
20 megohms is clearly indicated.

DEFECTIVE capacitors have probably been

The Circuit

Although the instrument is mains driven it can be
Jeft connected up when not in use, as in the neutral
position of the switch it consumes no current and
the test leads are out of circuit, so that they can
be handled without risk of accidental shock.

The circuit is simple and calls for few componcnts,
most of which will already be at hand ; it will be
seen that for both D.C. and A.C. tests, the capacitor
under test is connected in series with a ncon lamp,
and that in the A.C. position a variable resistor is

..L.*n F

(T
R

shunted across the lamp ;
be cxplained later.

The neon indicator is in no way a special job
it is the well-known * pigmy ™ 0.5 watt, used as a
telltale on electric cookers, eic., and freely and cheaply
available from decalers everywhere. The circuit has
been expressly designed to employ the usual com-
mercial pattern, with the limiter resistor inside the
cap, so that the lamp cannot be overloaded and
damaged, even if the component breaks down
under test or shows an unexpected dead short-circuit.

the purpose of this will

The Layout .

Layout is by no mecans critical: the original
instrument was made up in a box some 64in. X 4in. X

lin. deep, and it is suggested that the “ working
parts,” consisting of switch, variable resistor, and a
bayonet type lampholder, should be mounted on
the panel forming the lid, leaving the box for the
power pack. The mains supply is led in at * ground
level ” by a two-pin plug screwed to the side of the
box, and only three leads are needed to connect
the power pack to the 3-pole 3-way switch which
acts as a distributor.

This switch in position 1 connects onc test lead
to carth and the lamp, attached to the other test
.lead, to D.C. positive, leaving the variable resisior
R4 out of circuit altogether. In position 2 the

Rect.
10K}
2
AC. SMQ !/
Mains = © .
-
/nput TTey I £
SuF SpF "
.y
i
% ls
Theoretical circuit. A 1-1
mains  isolating  trans- == -I l' m=-n

Sformer may be included for g N
safety if desired.
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circuit is broken in both live and dead poles, while
in position 3 the D.C, supply is disconnected, and
full A.C. mains voltage applied, through the test
leads, to the lamp, In this position, 100, the third
pole of the switch connects R4 in parallel with the
lamp.

Operation

When the unit is connecled up, with the switch
in neutral, a capacitor is clipped between the leads
and the switch turned to position 1 for leakage test.
Given a good component, there will be a single
flash, of greater or less intensity according to the
capacity in circuit, after which the neon will remain
dark. A fairly good capacitor will allow the neon
to flash again at intervals ranging from a few seconds
up to a minute or more, while a really bad one will
permit a continuous glow to be seen.

Assuming the component passes this test it is
left attached to the leads, and the switch is moved
to position 3, allowing A.C. to flow continuously
through both capacitor and neon. There will be a
voltage drop, divided between the capacitor and
the lamp in the proportion of the opposition which
each opposes to the flow of current: in the case
of the lamp this is practically a pure resistance,
while the capacitor offers a reactance. (While it
makes no difference to the practical working of the
instrument, it is worthy of note that the two ** oppo-
sitions,” although both expressed in ohms cannot
be compared directly—owing to the phase differences
introduced they are in quadrature which means
that their algebraic sum is cquivalent to the square
root of the sum of the squares of the two elements.)

If the capacitor is large enough, and the full
value of the variable resistor R4 in circuit, the neon
will strike and will remain alight ; then by slowly
reducing the resistance in parallel with the lamp
the voltage across it will be 11ade to fall to a point

at which the glow is extinguished. It will be found
that the setting of R4 offers a measure of the capacity
of the component under test, and a scale, reading
directly in microfarads, can be calibrated. A
supplementary scale for checking resistors, and
reading directly in ohms, can be added if desired,
but the constructor should be warned for the reasons
given above against calculating its readings from the
capacitor reactances ; it is preferable to calibrate
each scale separately.

With a .1 #F capacitor under test the current,
at the moment of extinction of the neon glow, will
be about 6 mA., more or less, according to the
characteristics of the lamp and the mains supply
voltage. Most of this current is carried by R4
so it is inadvisable 10 prolong this part of the test
longer than necessary. Fortunately, it is not impor-
tant that R4 should be in first-class condition. and
in the prototype a discarded 2-megohm volume
control was employed. A small section of the
carbon track was carefully scraped away, so that in
the maximum-resistance position it actually open-
circuited, so Jeaving the neon without any shunt
at all. In this way, under favourable conditions,
capacitors as low as 50 pF. can be tested for con-
tinuity as well as for D.C. leakage.

The fixed resistor of 10,000 ohms R3 is intended
to limit the current which can flow through R4
towards the end of its travel—this value was chosen
to permit the instrument to read up to .1 nE. A
lower value of R3 would extend the range to include
higher values of capacity but would increase the risk
of burning out R4, while a higher value, though it
reduces the strain on R4, would limit the range
of the instrument. A possible refinement, which
has not vei been tried out, would be 1o replace R3
with a variable resistor, capable of carrying, say,
50/100 mA., and so extend the instrument range up
to 1 pF. or beyond.

Power Supply

Turning now to the power pack it
will be seen that this is reduced to
the simplest possible proportions.
All that is needed is a surplus metal
rectifier plus a couple of capacitors
to provide the smoothing. The
power demand is so small that 2 /F.
in conjunction with a 10,000 chms
resistor will do all that is needed. A
.5 megohms bleeder resistor is in-
cluded to avoid leaving the D.C. live
end “in the air.” The lay-out of
these components can be clearly seen
in the photograph.

The larger capacitors, both on A.C.
and D.C., will give a brilliant illum-
ination on the neon quite unmistak-
able under ordinary room lighting,
but in order to deal with the smaller
sizes some form of light shield is
advisable. In the prototype, this was
provided very simply by a short
rubber sleeve originally intended as a
handle grip for a table tennis bat.
This has merely to be drawn over the
neon bulb (a little French chalk or

The unit opened to show interior.

talcum helps) and cut to a suitable
length.
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the miniature electronic keyboard

Here's Minivox the lutest arrival in the field of
popular electronic kevboards ! Designed and pro-
duced by the makers of UNIVOX, Minivox is ideal
for home entertaining, parties, ete.  Light weight,
portable and amazingly versatile for its size, Minivox can
be vours, at a priee you can afford !

When lid supplied
1s In position,
Minivox resembles

a smart, cempact
carryving casc.

H.P. terins
available

A Product of the: //
JENNINGS ORGAN COMPANY Juldre o fn
Unity Works, Dartford, Kent. COETET AN

THIS VALUABLE
BOOK

which details the wide range of Engineer-
ing and Commercial courses of modern
training offered by E.M.L. lInstitutes —

the only Postal College which is part of a world-wide Industrial Organisation.

Courses include training for : .
City and Guilds Grouped Certificates in Telecommunications ; A.M.

Brit. I.R.E. Examination, Radio Amateur's Licence, Radio & Television
Servicing Certificates, General Radio and Television Courses, Radar,
Sound Recording, etc. Also Courses in all other branches of Engineering.

" .2
POST NOW— ————————"—="]
Please send, without obligation. the FREE book.

-
|
COURSES | E.M.I Insti , Dept. 32
EM l l N s T l T U T E s FROM : 43 Grove Park Ro:;flctil#i::vick?ﬂ)ndon.WA
I
|
|
)

associated with

MARGONIPHONE HMV L1

COLUMBIA & (Hes Mascer's Voice) PER MONTH
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and inability to supply exact spe:
mainsdroppers, Linecord, etc.
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EN°T YOU OBTAINED YOU R
—— ““MAXIMIT

A modern Super-Midget Superhet, only 6in. x 3%in. x 2;in.
“Gain *Sensitivity *Troublefree working.

plans ?

Latest modern miniature components used. to ensure maximum
No surplus parts specified ;

therefore avoiding possibility of leaky condensers

ified components over a lengthy period. The receiver operates on A.C.'D.C. and large

FULL PLANS including point-to-point wiring,

1/-, post f{ree.

METAL RECTIFIERS. —Wes- | LE. TRANSFORMERS. 3574, 9%6: 6N7. 76 U5, CEIASSIN. —Four sides folded
tinghouse, 14A86, 20/-; 14D35, [ RS'GB., 12/6: Wearite MB800, '106 6AG5. 9-. 3Q4. 7'6; with Angle Brackets (alu
11- WX3, WX6.39; JGEHTIOO 21 -; Super Midget RSRS, 21/-. | 184. 9-. We have over 20.000 mintum), ~ 6in. x 4in 59: |
29:4; LT52 azv. . A1 for 465 Ke/s . incl. Weymouth | Surplus and New BVA Valves | 8in. x 8in., 7 3; 10in. x 7in.. 83:
1 n‘?aas%l}?tj:p*s 1’%8 P4 type, 15/~ per pair. in stork. 12in. x 8in., 9/8. All 2lin. deep.
21'8: 19, & # JACKSON.— Midget  Perspex 5 All prices include postage on |
. ; SON. By pex | COLYERN PR I OWIRE- i
ﬁ%/455'£9 e K%“é’o 138 | entiosed " Twin = Gane: onen | o D POTN 100, 2%, 500, | ChasSis. I
5 R 8- 0 Trimmers, SI.8 Scale [1 K. 2 K.. 25 K., 10 K., Pi K. 4. 250v. i'
“an \\' CULTERS, —Chas- | 26 Full vision 158, Bacy: | 2 K. % K. WK, 55 eacn’ o e s 50 ||
- il - yH u ision, a - .
,13 anch cor}'l'ple'e with }\:ys' plane, 13/-, AT B Iy p 6T l{ OT A RY V.. 2/6: 100 mid. 350v.. l
tin. iin., 12/4; §in., 134, \\\ll‘(lll'ﬂ 2p. 6 w.. 3 p. 4w 250 mfd. 60v., 10 -
1iin,, itin., 16~: Tiin | VALVEHOLDERS, — 1O, [ 4p gw. [p. 1ow. (New) " mrd, av., 6g:
17/9:  1iiin., ' 19/9; | Mazda, 4-pin, 5-pin. T-pin. 6. | Surpius. 8p. 4w, (4 Banl), | 6KV €~ 12 kv 1
i 31/8; lin." Square, UX4, 5-, 6-, 7-pin, 6d.. BSA 6p. dw.. 36: Ip. 2w, 2,5, ]p. 10-: .01 6 k 10/~
., BiG, 1/3: A, 1/-1 Ceramic, | 3w. 1'3: 2p. 2w.. 2 - 1 mrd. 7kV (Dub lier). 20'-.
: @ o l.'G: ng" \}-l Bz:G, 15 with " O RES 2658
HUNTS' MIDGET WOLD- 2 alve Cans’ (3-piece SS.—40  m.a. Midget. BESISTORS,—
SEAL CONDS.— 1 mfd. 150v., Sotan’ Sie. Brealans decal) | 5/8: 50 mia. 15H. 66: 90 ma | | Cwary aqs DS 4 gnd
16; .02 mfd. 150v., b 2/8. 10H, 14-: 70 m.a. 1.200 ohms | M)dgeL TV Type (New). i watt, ||
mfd. 350v., 1/6; 01 mfd 350v.. \U,“,, US * VALVES.—gRiG | OH. 176 250 ma. SHy . 196: ¢ca. ) watr. 80.  All standard
1/8: .02 mid. v, 100l ks 41 Surplus, 150 m.a. 5H. /8. | 72 sizes stocked. [
mid. 350v., 1/3: .002 mid. 350v., | OF 8 6K8gt, 12/6: | R F. Chokes. TV diode, 1.9, 2 -
13, Mideet ' Electrolytics, Pxogs, 8.’ €05 (Magic Eyel MW LW. 26: Audio 506 |
923 mid 350v., 2in. x 1in., 9/- | Ji0  BSET. 805 62LI. 88: | ohms 0 I
e = A - i N Y SR ) i
1% GXtth £E0 Gy 102 6J7G. 760 6J5gt, 71| VIEWMANTER WE PARYS. | SPECIAL OFFER
MAINS DROPPERS (New). | KT68, 9/-: KT6l. 10/-. EL35, | —Width Control, 10-: Boost NEW CRYSTAL IKE |
—.2a. 950 ohms, .3a. 800 ohms, | §/~; EF37,  12/-; 68H7,7/-: | Choke. 59: Frame ‘Jrans. INSERTS, [
5/-; Midget, i 87, Ue: . 8 71, 7/8: | 25/6; Line Transformer. 32/6° {
2a 100 ohms ft.. 6/6: EAS50. 38 524G, | Focus Magnets. 22 6: Vision || ldeal for Tape-Recorders,
ft., 8d. per ft. ADCOLA Pencil | 8/6: R3. /8; 4G, 9-, Chassis. 18'6; Sound and T.V.. Amplifiers, etc. 8.8 each,
Bit Irons. 200-220v., 230-250v., | EL32, 8'6: OD3, 5/-; 6B | 18/8: Bracket. 6 -; Scanning two in box, 15/-. |
25/8. 10-; 6BWS, 10/- 6LSG, 10/- Colls. 33/3.
T YOU CAN RELY ON US?
N\ T 444, WANDSWORTH ROAD, CLAPHAM,
RADIO SERVICING CO.

LONDON, S.W.8. Telepbone MACaulay 4155. -

OQur No. 11 Catalogue, price 6d.. POSL Free. 77, 77A, 168. 169 Buses. S R. Station : Wandsworth
Postage : Over £2 {ree, below lot- 6d.; £1, 9d., £2, 1/-, Road. Open 1ill 8.30 p.m. 1 o'clock Wednesday.
| e——
RADIO VALVES
Mot 116 HIGH ST.HARIESDEK R 1 ot

TYPES AND PRICES SUBJECT TO STOCK—WE MAY SEND EQUIVALENTS—

Piease add 1/- ‘or Post and Packing.

With the Compliments of the Season

074 9/6 | 6J6 16- , 1203 10/6 | Please marx envelop: PW1  £4674 96 DL74 116 , HLIS 108
1A5 8/8 | $JIG/GT 9/- | 12HB 66 & 9004 716 | He3 7/6 | HL23 79
1B4 106 | 6K6 106 | 12J5 8/~ 951 56 | HD24 13- | HL2IDD 9.6
1G6 66 | 6KIM “g9/9 [ 12v4 98 | 17 95 | 803 526 | 935 66 | KT2  14'& | HL33DD
1ILN3  6/6 | 6K7G/GT 9/- | 12AH7 11/6 | 78 14/8 | #05 50'- 956 €6 | KT32 10/4 11.6
1LA¢ 96 K8 14/6 | 12SAIGT 11725  11/6 | %07Br. 166 | 12994 8- | KT6l 12/- | HLI3W 106
195 98 | 6L5G 86 106 1625 96 | KT6s 116 | HLU 96
1R4 9/6 | 6L5 136 | 128G7 @ | 1628 96 | KT72 10'3 | HLiIDD

1R5 13/6 | 6L7 148 | 12SH7 8% 7193 €6 | KI74 10/3 126
1S4 12/~ | 8N7 14/6 | 12837 9/ OD3'VRI150 KTW6l 88 PFm» i2e
185 12- | 6P3 /- | 12SK7 10~ 146 | KTW62 8/8 EN2) 96
1T 116 | 6Q7 126 | 12SL7 9/ CBLl 14/6 | KTW63 8/ PENmo
1T5 10'8 | 6R7 10-- | 12SR7 819 CBL3 14'¢ | KTW73 10/3 126
v 11/- | 6SA7 9/6 | 11F6 10/- MANUAL CL4 13/6 | KTW74 10/3 | PEN383 12 6
1C8 98 | 685G & | 15 12/- i CL33 136 | KTzZ4l 11/ PENDmsso
246 10~ | 8SH7 8- | 18 11 ° DL2 6 | 113 13/8

2X2 8- | 6SK7 o6 | 19 9/ DEMOBBED EBC33 98 | MHI 10/6 | PEN#6 1 -
3V4 106 | 6SL7T  11/6 | 26A05 g ECC3l 126 | Nig 10’6 | PENDD2:30
5Y3 12/86 | 6SN7 126 | 25L6 16 VALVES ECL80 156 | N78 116 119
523 13/~ | 6887 8- | 2575 11N EF35 6 | Ul 19~ | QP25 106
504 13- | 8T7 98 | 2571 114 EF) 136 | U4 10- | QP230 98
5X4 13- | 6TH3 g8 | 28D7 35 EF8l 138 | U7s 9/i- | Pa 98
574 1L- sus 98 | 351 9/ EC3t  12- | Wi 103 | sp2 8-
6A3 116 | 6U 32 8, ECHIZ 126 | W77 10- | SPil 106
5ACS 9~ GVSG'GT 11- | 33 9/ EL2 18- | X73 11/3 H233  13/6
6ACT 38 | 8ZY5 10- | 35 9/ EL3 14~ | 777 14'86 | TP1340 126
6AG5 18/~ | 6W5 116 | 3518 10/ EL33 126 | 4DI 104 | TP22 106
6B41 86 | 6%5 10/- | 3Bz4 11 EL50 7- | 8Al 126 41 116
6B7 11- | 7A3 106 | 37 9/~ EL3  11- | 8D2 9/ VP2 0.6
688 108 | 7A7 9/6 | 41 10/ THI0C 16- | 9D2 86 | VP4l 106
6C4 9- | TH7 10- | 42 11/ THS2 10~ | 10D1 76 | VPI33S 106
8C5 86 | 37 08 | 43 14/ | UCH42 14€ | 11D3 14/8 | SPa2 126
6C6 0/g | 7C5 126 | ¥ 11 UFil 196 sD2 166 | UUT 116
608G 14- | 708 116 | 6 10 6 Uyst  12- | 4IMPT "8/6 | U21 12/-
6D8 9/6 | 787 146 | 50L6GT 11,6 D43 86 | SU2150A u22 116
6F6 108 | V7 10/6 | 58 10~ g€ - 148 | Cl 10/6
6G6G 96 | TY4 10- | 72 10’6 | 11ITLIGT #07 Am. 18'6 | D77 86 | 210VPA 9/6 | XP (1.5) 6/-
6G8 98 | 1246 86 | 73 196 17/- | 813 130- | DHT3  11/- AC&PFN 86 | XH(15) 6-
6H6 76 | 12K3 116 | 75 17/- | 117N7GT 860 156 | DHi7 108 Pl 8/8 | ACDD

655 78 2Q7 10~ | 76 96 17- | 866A 156 | DL63 12§ ACEDs 11/6 106
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Printed Metallic Circuits
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DETAILS CF AN (MPORTANT DEVELOPMENT IN ThHE ELECTRICAL AND

ELECTRONIC INDUSTRIES

HE wiring ol electrical circuits by the usual
methods leaves a great deal to be desired.
Usually this is performed by unskilled labour,

and the risk of wrong connections, badly made and
high-resistance joints is ever present. The checking
after assembly of complicated circuits and subsequent
rectification is costly. In recent years devclopments
have taken place in what arc known as printed
circuits, which are really the complete wiring fayout
of an electrical circuit printed on metal attached to an
insulating base : this is subjected to acid treatment
as in ordinary block-making, which cats away the

Fir, 1.—A five-valve receiver made from the printed
circuit shown below.

anwanted portions of the metal, leaving behind the
metaltic point-to-point connections. The connecting
terminals can be formed on the ends ready for connec-
tion to the components. In cases where wires have 1o
cross and be insutated from one another, the foldable
metallic circuit has been developed
and, in this case, the insulated base
15 metal-coated on both sides.

The process has many other
applications. 1t can be’ used for
priming(runsf'ormcrwindings,\\irc—
less coils and, in fact, for most
other purposes where wire is noi-
mally used.  There is thus no
possibility of error, the process of
connecting up the components is
greatly accelerated, inspection costs
are greatly reduced, and there is
great economy of material. 1t is
also possible to create a tidier-
looking wiring system. Any small
tugs or terminals can be formed in
the one opzration,

Stencilling Process

This form of printed metallic
circuit originated in Amcrica dur-
ing the recent war. It arose by the
development in the US.A. of the

By F. J. Camm

by stencilling patterns composed of nowdered silver
on to thin wafers of a ceramic material, and then
fusing the wafers at high temperaturc to secure
adhesion of the metal to the base and also to fuse
the powder into an electrically conductive pattern.
It was the use of the stencilling process which gave rise
o the term * printed circuit,” which is really a
misnomer and has given rise (o0 some misunder-
standing, since it could be confused with an electrical
circuit as printed in a book. 1 prefer the term
* printed metallic circuit.” This stencilling process is
still employed, but it is rapidly being superseded by

Fig. 2.—Another view of the five-vulve receiver.

the new system. The stencilling process suffers from
the limitation that a ceramic base must be used.
While this stencilling process was being developed
in America, an English firm, without knowledge of it,
was proceeding independently with the system already

VT fuse, which made use of a form Fig. 3.—The foldable circuit for a five-valve vest-pocket receiver shown

of prefabricatzd circuit produced

in Figs. | and 2.
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outlined, and it has developed the process to the point
where it has been taken up by important electrical
manufacturers. It was realised that if wide commercial
use was 1o be made of the new process, it would need
to be adaptable 1o cope with the increasing develop-
ment in the field of electronics.

Technograph Printed Circnits

It was later found that the Germans, 100, had been
making use of prefabricated circuits in certain of their
elecuronic instruments, but nothing has been heard

Fig. 4.—Top. the printed circuit and, below, the vame

circuit with the components attached.
since the war about any later developments. During
the last four years, however. various processes for the
production of printed metallic circuits have been
announced by British and American firms, and
although some of them do not use any printing
process. the term has now become accepted as
descriptive of all of them. Undoubtedly, the British
system is the best and it is based on a patent granted
in 1943 which is becoming known as the etched foil
process, produced under the name Technograph
Printed Circuits. This process does depend upon a
printing stage in its production, but it is employed as
a means of converting rolled metal foil sheets into a
pattern of conductors which take the place of wires
used in normal assembly systems and also as screening
and earthing. The British process has, in fact, been
adopted on a very considerable scale by American
firms, and at the present time it is used far more
cxtensively in the U.S.A. than in this country. The
largest manufacturer of television sets in America is
now changing over to eiched foil circuits, employing
automatic assembly methods by means of which he
hopes to produce a television receiver every 23
seconds.

Printed circuits of this nature are produced in three
main stages. The first is the making of a laminate
comprising the particular metal foil to be used and the
selected insulating base material : the second, the
printing stage ; and finally the etching process.

The Preparation of the Laminate

The kind of metal to be used and the nature of the
insulator will be determined by the function of the
circuit and the thermal conditions of operation. The

foil is bonded to the base by means of a cement. (his
being chosen with reference to temperature require-
ments. In some cases a thermo-setting cement is used
and in other instances a thermo-plastic type is
adopted. If the circuit is a simple pattern it is usually
possible to so contrive the wiring pattern that all the
wiring connections can be formed on one surface
only, and in such cases the laminate has metal foil
bonded to one side only of the base ;: but where
complex wiring is required, in which cross-overs
cannot be avoided, then it becomes necessary to bend
foil to each surface of the base and so arrange the
wiring scheme that part of the circuit will be produced
on one side of the laminate and part on the other, and
thus at any cross-over point the pattern is terminated
on one face and picked up again on the other side, by
inserting a rivet or tag through the base and thus
Jjoining up the respective conductors.

It will, therefore, be seen that the conductors are
formed, as described in the next stage, from rolled
metal foil and not, as in some systems that have becn
advocated, from metal powder or colloidal inks. The
use of rolied foil provides the best possible e'ectrical
and mechanical characteristics. and it was these
considerations more than any others that infuenced
the development of the Technograph technique in
favour of the etched foil process.

The Printing Stage

The printing stage depends first of all on the
production of 4 circuit drawing, which is not merely
a wiring diagram but an actual drawing in black
and while, showing precisely the metal pattern
required.

Fig. 5.—A printed transformer winding.  Such
patterns can be produced in the form of a reel,
*from which can be cut any desired number of coils
' in order 10 increase rhe inductance.
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This drawing is converted inlo a printing plate
by the normal photo-mechanical process that is
employed throughout the printing industry. and
hence it is nccessary that the drawing should be

Fig. 6.—This illustrates the folding stages emploved

to connect the flat strip circuit into pile form. with

the centre punched out 1o take the core. The

individual coils are formed into a series winding by
welding through the base.

carefully “finished to ensurc sharp dcfinition and
clean edges in the ciched circuit.

The ink used 10 make the circuit. imprint is formu-
laied with special reference to the kind of metal
being used, because it is this ink imprint which forms

' PRACTICAL WIRELESS
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the resist during the ctching stage, and obviously a
difTerent ctch solution will be necessary for treating
copper, silver. and so on.

The printing operation then follows conventional
practice, except that special care is ncceessary o
ensure that the inked image is absolutely fice from
pinholes or other flaws that would permit the etching
solution 1o pass through to the metal which should
be protected.

The Etching Process

While the general principles of etching are widely
understood, therc are neverthcless certain special
considerations which apply when clectrical circuits
are to be elched.

Normal requirements do not entail ctching com-
pletely through the metal as is needed when a sheet
of foil is to be converted into a pattern of scparate
conductors, nor do the lactors of * undercut ™ and
sharp definition, which are all-important in fine-linc
electrical patterns, play any vital partin usual practice,
put these factors become very critical when making
closely spaced induclive coil circuits and other
patterns such as strain gauges, resistors, etc., and
there is, thercfore, a great deal of specialised ™ know
how ™ in the Technograph technique which permits
foil to be etched into coi! patterns as fine as 100
lines to the inch.

1t will be realised that in thus creating a circuit
from a solid sheet of foil much of the foil will have
been dissolved into the etch solution and if this were
merely thrown away the final cost of a printed circuit
would be oo high to be of practical value, and,
moreover, as the initial cost of the etching solution
is high and it soon becomes exhausted, there is a
definite need to recover the dissolved metal and
reconstitute the solution.

In the Technograph process this is achieved by a
method which recovers the metal in the form of
reusable foil, and at the same ume restores the
solution so that it can be used over and over again.
When the etching of the printed pattern has been
completed it only remains to remove the ink imprint
by means of solvents and neutralise against all etch
residues.

Figs. 7 and 8.—Lefi, the connecting wires are led through the base and joined 10 the wave form

patiern.
orgarn.

Risht, printed and etched wave form for use as the siator in the Compion  electronic
The black portions represent the copper.
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The Use of Printed Circuits

As was stated earlier, there are some types of
* printed ' circuits that can be used only within
limited spheres, but the etched foil circuit appears to
have an extremely wide field of usefulness because it
not only offers the very valuable facility of being
able to use all kinds of metal in conjunction with all
forms of insulator but it suffers no timitation in the
matter of patterns.

When such circuits are used to replace the wiring
of a radio receiver, a television receiver, or such-like
instruments, it is still necessary to use the conventional
types of components such as resistors, capacitors,
etc., and these are attached 10 the printed circuit by
merely soldering on to the etched pattern in the
normal manner.

What is so interesting about this technique is the
quite obvious possibilities it offers of new approaches
o many difficult problems. For example, the Techno-
graph firm have recently begun to market an entirely
new form of resistance strain gauge which has
aroused world-wide interest, not merely because
these gauges are found to be far more sensitive than
the conventional types but also because they eliminate

.all the mechanical difficulties associated with those
typés.

Slab Poteatiometers

Another instance is the production of slab potentio-
meters. which hitherto have always presented difhi-
culty, but which offer no problems to the Technograph
process. Specialised circuits have been made which
incorporate printed microfuses, as well as individual
fuses for other uses.

But perhaps the most attractive possibility opened

up by the Technograph patents is that of fexible
circuits, which allow a fully assembled circuit to be
folded up. This is made possible when circuits are
formed on such flexible insulators as polythene or
polystyrene films, impregnated paper or cloth,
woven glass fibre, rubber films. etc.

This property of foldability can be of great value
in the production of ultra-minjature assembly,
motor and transformer windings, TV deflection
yokes, heating applications, and in general a whole
range of electrical purposes. In fact, the indications,
particularly in American industry, show that this
British process, invented and developed by Techno-
graph Printed Circuits, Ltd., is a fundamentally new
approach which may have a very important part to
play in electronic developments.

Figs. 1 to 3 show the two parts of a folding
circuit made on paper impregnated with phenolic
resin, with the conductor pattern formed from tin-foil
of .00lin. thickness.

The dimensions of the smaller panel are 78in. %
33in. at widest part, and those of the larger are 73in. x
6}in. at widest point, both in the unfolded position
as photographed. .

The idea of such folding circuits is that complete
assembly of all components is done while the circuifs
are spread out flat, and then the whole assembly is
folded together and inserted into the case or containey.
" In the circuit iltustrated the two parts of the circuit
are superimposed one above the other. with inter-
connections formed by making incisions at appro-
priate points in the upper layer and turning a smalil
tongue of the incised conductor of that layer under-
neath so that it contacts a particular coiductor in the
lower layer,

News from

MIDLAND AMATEUR RADIO SOCIETY
Hon, Sec. : G. W. C. Smith (G3HDK,) 84, Woodiands Road,

Birmingham, 11,

HE success of the joint Jubilez Dinner of the M.A.R.S.

and Slade Radio Society, held on Saturday, October 25th.

was assured when the guesis of honour were the Lord Mayor
and Lady Mayoress of Birmingham, Alderman and Mrs. W, T.
Bowen. The Lord Mayor 'responded to the toast ot the City
of Birmingham, which was proposed by Mr. E. C. Naylor-Strong.
Other notable gussts included Mr. H. J. Dunkerley, Regional
Controller ol' the B. » who responded 10 the toast of the
guests angd  visitors. '

The Christmas meeling of the M.A.R.S. will include a mock
auction, together with other activities in keeping wirth the festive
season. Thzre ‘will be no lecture at this meating.

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon Sec.: N. Richardson, 1, Victory Villa, Newton Lane,
Upton. Chester.
THE winter programme is now in full swing with morse and
technical classes Monday nights at 7.30. Club meetings
at 7.30 p.m. on Tuesdays. Future programmes are : Dec. 16th,
Bran Tub: Dec. 23rd, no meeting : and Dec. 30th, New Plans
for 1953 N.F.D.; Jan. 6th, 1953 Tape Recording Troubles,
by G2YS. New members will be welcoms.

THE EAST SURREY RADIO CLUB
Hon. Sec. : L. G. Knight, Radiohme, 6, Madeira Walk, Reigate,
Surrey.
THE headquarters of this club have been mioved to the Ex-
Service Men’'s Club, British Legion H.Q., High Street,
Redhill, where all ruture meetings will take place. New
members will be most welcome.  Club call sign G3ISR.

COVENTRY AMATEUR RADIO SOCIETY

Hon. Sec. : K. Lines, 142, Shorncliffe Road, Coventry.

THE society’s night on the air on top band has recommenced,
and takes plice the second Thursday of each month af

8 pm,

The 2Ist annivarsary dinner will be held at the * Hare and

the Clubs

Squirrel,” Coventry, on February 27th.  Tickets, price 10s. 6d.,
may be had on application to the Hon. Sec.. K. Lines (G3FOH),
142, Shorncliffe Road, Coventry, or any committee member,
Meetings continue at the Y.W.C.A., Queen's Rouad, com-
imencing 7.30 p.n1. :

BIRMINGHAM AND DISTRICT SHORT WAVE SOCIETY
Hon Sec. : A, O. Frearson, 66, Wheelwright Road, Efdington,

Birmingham, 24.

CTIVITY of the society continues al a high level.  Talks,

demonstrations, junk sales and discussions have been held

during the last months. A yisit has been paid 1o a large
Birmingham newspaper house, where special  interest  was
centred on teleprinting and picture transmissions, 5

All visitors and new members will be wekcome to the usual
meeting place, the Colmore Inn, Church Street, off Coknore
Raw, Birmingham, 2,

THE WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec. : L. Roberts, 18, Croxteth Avenue, Wallasey, Ches.
rJ\“HE annual general meeting of the society was held on
October 8th, and revealed a very healthy state in both
strength of membership and financial position.  An almost
completely new committee was elected and the various offices
are now held by G3IEGX as hon. sec., G2ZAMV as chairman,
G3IFRT as hon. treas., with G3CSG, G3IAKW and G2FNI
completing the commitiee. The society meets every other
Wednesday at the Y.M.C.A., Whetsione Lane, Birkenhead.

EDINBURGH AMATEUR RADIO CLUB

Hon. Sec.: C. L. Patrick, 19, Monigomery Street, Edinburgh,

WEEKLY meetings are now being held on Wednesdays at
7.30 p.m. in Unity House. Hil'side Cres., Edinburgh.

Intending members and visitors will be made welcome.

WORTHING AND DISTRICT AMATEUR RADIO CLUB
The new sccretary for 1953 is: Mr. R. Chidzey, 33, Bruce
. Avermve, W. Worthing.
EETINGS are held at the Worthing Adult Education Centre,
Union Place, on the second Monday in each month.
New members are being looked for, and all who are interestod
in amateur radio will be welcome at the meetings.
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Surphis Magnetrons

DETAILS OF THE CAVITY MAGNETRONS WHICH ARE NOW AVAILABLE

By £ G. Bulley

market in limited types and quantitics. They

have, however, created a great deal of interest
(o those whose hobby goes farther than that of
ordinary radio reception.

Cavity magnetrons were used during the last war
in radar as generators of microwaves, that is to say,
they were operated in the centimetre waveband. ¢
can be said. however, that they arc a development
from the split-anode magnctron which originated as
far back as 1928. The split-anode type is a develop-
ment from the solid anode magnetron which was
invented in 1921 or thereabout.

The construction of the split-anode type comprised

T i VHESE valves are available upon the surpius

a straight-wire fitament and an equal number of anode

segments ; each segment, although insulated from the
other, was operated at the samec D.C. potential.
Across each pair of anode segments an external
tuncd circuit was connected.

Magnetrons are classified as diodes and require an

external magnetic field parallel to the axis of the
cmitting clectrode, the purpose of which will be
discussed later in this article.  The cavity magnetron
was developed in 1940 and ultilises a solid copper
anode block, in which a series of small holes and slots
have been cut.  These slots go off in a radial direction,
thus coupling the smaller diameter holes to the large
one located in the centre of the anode block, some-
times rcferred to as the cathode area.
_ The slots and the small circular holes form more
or less a tuned resonant circuit, the former having a
capacitive effect, whereas the holes have an inductive
one. Thus, it can be seen that this type of valve has
the tuned circuits built within, instead of requiring
external tuned circuits as in the case of split-anode
types.

Furthermore, these holes and slots form what is
known as the cavity or cavity resonator, and the
physical dimensions of such actually determine
the frequency at which the magnetron will oper-
ate. The greater the number of radial holes and
slots, the higher the frequency of operation,

Alternate segments in most cavity magnetrons are
strapped together by means of copper wire, and this
provides greater stability in operation, and a much
improved output.

The emitter comprises an indirectly-heated oxide-
coated cathode, this being focated at ninety degrees to
the cavities in the anode block and passes through
the large hole into which the siots converge.

The R.F. output is taken from onc of the cavitics
by means of a coupling 100p: this loop projects into
the cavity and is taken via metal/glass seals to.thc
external circuitry.  As mentioned ecarlier in “this
article, cavity magnetrons requirc a powerful
magnetic field.  This is accomplished by utilising
a powerful permancnt magnet, the magnet being
so placed that the field is along the axis of the
anode. Therclore, when the electrons are cmitted
from the cathode, their path to the anode segments

is not straight but circular or curved, as they arz
influenced by the presence of electrical and magnetic
fields.

It can thercfore be said that the clectrons flow to
the anode (the latter being at positive potential) and
are subjected to a force which tends to deflect them
from the anode, thus causing the electrons to take a
circular path and return 1o the cathode. This -
phenomena actually determines the frequency of
operation because it is the time taken for the clectrons
10 leave and rcturn to the cathode, the cavities then
being tuned to- the frequency determined by this
phenomena.

This condition cnables the cathade to supply the
intense emission required, thus creating an clectro-
magnetic ficld within the cavities, resulting in an
oscillating voltage being induced into the coupling
loop which in turn is transferred (o a suitable
waveguide.

The anode block is ribbed or has fins attached
externally, the purposc of thesc being to assist in
cooling.  Another important point is that valves of
this nature are so designed that they require forced-
air cooling. .

As a point of inierest, another magnetron which is
obtainable is that which is known as the ** package
type.” This has the magnet as an integral part of
the valve.
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THE AUDIO PROBLEM

A CONTROVERSIAL ARGUMENT WHICH REVEALS QUITE A NUMBER OF
INTERESTING POINTS :

ence columns and from various articles which
have been published from time to time, one
of the most difficult subjects for the average listener
is the question as to reproduction. Should one
build a 4-watt or a 15-watt amplifier 7 Can a simple
loudspeaker give as good results as a multi-speaker
assembly in a specially designed cabinet? Is a
filter network or a cross-over network justified ?
These are only a few of the problems which beset
some listeners and they may be justified in thinking
that the subject is 100 involved to worry about.
‘First of all it is necessary to remember that there
is a lot of unnecessary emphasis placed on the re-
production of broadcast programmes. Whilst it is
true that the BBC endeavour to put out the very best
quality, it is probably only those who are right close
to the station and can use a limited-range quality
receiver who can do justice to the programmes.
Even then, there are many ** experts ™ who say that
the programmes or type of music which is put out
do not justify any expense in the way of quality
equipment.  The reproduction of gramophone
records or tape is another matter.

g' S readers will have noted from the correspond-

Loudspeakers

Taking loudspeakers first, is the installation of a
multi-array justified in the ordinary home? First
of all there is the question of mounting. If even
only a single cone and a single tweeter are to be used
they will have to be mounted side by side, and this
means that sounds emanate from two different
sources. If one is claiming to be a purist who wants
absolutely the best, can he justify such an arrange-
ment ? Then again, if a tweeter is used to enable
the highest notes to be reproduced, will the furnish-
ings of the room permit those frequencies to be heard ?
Many a listener has gone to the expense of fitting up
such an assembly, only to find that the results sound
very little better than when a single speaker is used.
Therefore, the reproducer must be chosen in relation
not only to the type of room and its furnishings, but
also according to the position the speaker will occupy
in relation to the listener. Probably in most cases
the use of a concentric type of speaker such as the
W/B Stentorian, mounted in a good cabinet, which
also houses the receiver and amplifier, will satisfy
all but the most critical.

Amplifier

But to be considered in conjunction with the loud-
speaker is the question of the amplifier. Is the
expense of an outfit such as the popular Williamson,
for instance, justified? This is certainly a very-high-
quality amplifier with a really good response curve,
but how many users of it can run it full out? Under
normal domestic conditions the gain is probably
turned down to half, and how many users have
measured the performance when used in such a con-
dition? As most readers know, the normal type of
volume control introduces some distortion, but what
is more important is the fact that as the volume of

sound is reduced one's audio perception changes,
and, unless a special circuit is adopted or tone con-
trols are adjusted, one might as well use a normal
type of amplifier at low volumes. In America the
““loudness control " is gaining in popularity. This is
a form of compensated volume control which aims at
boosting bass as the volume is reduced, and this is
done either with a specially built volume control or
some form of circuit which acts automatically as the
control is adjusted.

Mention of tone controls also brings in the question
which is often being raised :(—* Are they worth
while?”  What is the good of building a * straight-
line amplifier " if 1one controls are to be added to
upset the response curve? One can say that indivi-
dual items require compensation, but then where is
“quality ™ ? It means- that that much used word
merely stands for what suits the individual. and then
we come to the most vital of all factors, individual
hearing and appreciation.

Hearing Range

As we grow older our perception of the higher
frequencies falls off, and, in addition, women can hear
(in general) higher frequencies than men. Therefore,
how can one design an outfit for domestic use when
one of you can hear higher notes than the other.
Surely, in the case of a husband and wife, the outfit
cannot suit both. As a point of interest, the writer's
cut-off, as tested with constant-frequency records, js
Just above 8,000 c.p.s., whilst the wife can hear well
above 10,000. I am lucky (?), as I do not hear inter-
station heterodyne whistles, but she can pick out
cymbal rhythms, etc., which | have difficulty in dis-
cerning—therefore, if 1 had a tone control 1 would
turn it up to emphasise the top whilst she would say
it was too high-pitched. Even ailowing that one
built the equipment for one’s individual use, there is
still the question as to whether it is ** straight line " or
“fidelity.” * You might spend much money and
labour in fitting up an amplifier and speaker arrange-
ment which would eventually seem to you to be the
very best that you had heard, and then a friend would
come in and on hearing it would say, ““lIsn’t it
boomy,” for instance. g

To sum up, then, quality is what you make it, and
is very largely a matter of individual preference,
coupled with the conditions under which listening
takes place. In my opinion there are very few
listeners indeed who can do justice to a ““less than
so-many per cent. straight-line ” amplifier, plus a
multi-speaker in elaborate labyrinth type cabinets.
For the music-club, where a special music-room is
available, or for the larger house in which a room may
be set aside for music, there is, of course, a different
problem, and such equipment is then fully justified,
but, as a matter of interest, next week-end choose a
suitable programme (one that is not too short), and
whilst it is on take up the carpet, and shift just the
chairs out of the room and see, or rather hear, the
difference.
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CENERAL FEATURES OF PORTABLE DESIGN AND
A PRACTICAL CONSTRUCTIOMAL FEATURE

By F. C. Warren

T is the purpose of this article to describe the
construction of this type of portable receiver
generally, and in particular a model w hich can be

casily built by the home constructor. A general view
of this receiver as constructed is shown on onr cover.

In designing an attaché-casc receiver, the important
considerations are weight and portability.  Con-
sideration of these points immediately leads o the
choice of midget components and button-base type
valves, and it has been found that if such components
arc used. there is ample scope for many variations
of receiver desizn within a reasonable space.

In order to keep the cost down as much as possible,
all the components suggested for use are of a standard,
casily obtainable type.

The receiver can be cither purely battery-operated
or of the mains/battery type. Whilst the purely
battery receiver can be built into a smaller space,
and is, of course, slightly chcaper to construct, the
addition of a built-in mains unit, with suitable
switching for a guick change-over from mains 1o
battery operation, or vice versa, brings many
advantages. Whereas a purely battery receiver is
only really cconomical to run out-of-doors, which
means, of course, that its use is limited to the summer
months in most cases, a mains;battery receiver can
be used both out-of-doors and as a = transportable™
receiver anywhere in the house, plugged in 10 a
convenient power point, and used without imposing
any drain on the batteries. [t is felt that the slight
additional cost of building the mains unit will soon

e repaid by battery saving.

The Circuit

To turn now to the choice of circuit, the superhat
is definitely to be preferred.  Apart from the
advantages of increased sensitivity and selectivity,
the controls can be made few and simple, besides
which the excellent serics of button-base baltery
valves is available in the 1.4 volt heater type intended
to be operated from all-dry batteries.

The theoretical circuit of the particular receiver
10 be described is shown in Fig. 1. and no claim is
made to any particularly novel features. It may be
noted that no A.V.C. circuit is shown. This was
found to have very little ¢fect on the performance
of the receiver, but can easily be added if desired,
and a suitable A.V.C. circuit is shown in Fig. 1(a),
The receiver was constructed to cover the medium
waveband only as this was felt to be adeyuate for
most people. However, a long-wave range would be
quite casy 1o add.

The circuit of a suitable power unit is shown in
Fig. 2, which also shows the switching connections
for changing from mains to battery operation, and
vice versa.  As will be noticed, this switch also serves

PRACTICAL WIRELESS

mains:

as the “ on off " switch for the receiver, being " off ™
in the centre position.

1t was decided to build the power unit to give a
1.4 volt supply tor the valve heaters so that those
could be wired in parallel.  This is to be preferred
to the series-heater arrangement adopted in many
commercial type mains/battery receivers, as with the
latter type, where the heater voltage is derived from
the high-tension supply, the risk of damage to the
valves is greater.  Of course, a pawer unit to supply
1.4 volt at 250 mA, such as is generally required.
needs adequate smoothing, employing condensers «f
2.000-3,000 /(F., but since these necd only be of 1.5
volt working they are both fairly small in size and
reasonable in price.

Many attaché-case portables incorporatc some
type of warning device so that the lid will not be
closed whilst the set is being used @ such a device
was not included in the particular set 1o be described,
as it was not considered really necessary.

However, some type of warning device can casily
be added and may be of cither clectrical or mechanical
form. The former typc may comprise a condenser
connected in series with a switch between the anode
and grid of the output valve to provide a positive
feedback path when the switch is closed. causing the
output valve to oscillate and produce a ™ howl ™ in
the speaker.  The switch is closed upon closing the
lid of the set, and, if the latter is still switched on, the
warning howl is produced.

The mechanical warning device is much simpler
and may consist of a notch cut in the on/olf switch
which co-operates with a projecting peg mounted
inside the lid, so that when the switch is in the “oft™
position the peg fits in the notch when the fid is
closed. If, however. it is attempted to close the lid
when the sct is switched on, the peg is not aligned
with the notch and so prevents the lid from closing.

Constructional Details

The receiver was built in two units which are
bolted together as one assembly.  The first unit
comprises the receiver proper and tuning drive, whilst
the second unit comprises the loudspeaker and
power unit, and also carrics the control switch and
volume control. These two units will now be described
in detail,
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Derails of the chassis mounting.

The Receiver

The chassis for the receiver is shown in Fig. 3,
and, as can be seen, ‘this is of very simple. form.
It is pointed out that the dimensions given are
purely by way of a guide, as it is appreciated that
individual constructors may wish t0 make minor
changes depending on the overall size and shape
of the case in which the receiver is to be accom-
modated.

[t should perhaps be pointed out at this stage
that the complete receiver, power unit and batteries
are intended to be housed in a casing, having the
following internal  dimensions : length, 103in.,
breadth 7§in., depth 33in. ; which is closed by a lid

D) D D 1) | D 1 D D R - D D () r—r

having an internal depth of §in., and which accommo-
dates the frame aernal.

A good general view of the receiver in its case,
with the battery compartment open, is shown on
the right.

The chassis was made from duralumin sheet (about
20 gauge) and comprises a basc portion of Sin.by 23in.,
with flanges of §in. depth turned down on its (wo
longer sides. A suitable projecting portion of about
{in. is provided at one end, and may be integral
with the chassis or bolted to it, and forms the bracket
to which the tuning condenser is fixed. The cut-out
portion in the chassis extends for most of its length,
and leaves a platform at the front end on which the
detector/L.F. amplifier and output valves are mounted.
An inverted . channel-shaped support  bracket
positioned over this platform and having its Jower
ends bolted to the flanges of the chassis provides a
bracket on which is'mounted the tuning spindle and
a pulley for the cord drive. Two support siruts
help 1o hold the bracket rigid. The first two valves
of the receiver, namely, the frequency changer and
LLF. amplifier, and the two I.F. transformers are
mounted on the narrow rearward extension of the
chassis alongside the cut-out. As can be seen from the
illustration on the left, the tuning condenser - is
mounted with its spindle in a vertical position and is
secured to the chassis, either by bolts tapped into holes
in the condenser frame, or by bolts passing through
holes in the frame and secured by nuts on the other
side. Asalmost any tvpe of midget tuning condenser is
suitable, the precise method of fixing will vary from
type to tvpe. It is essential to mount the condenser
on the chassis as rigidly as possible so that the
tuning drive works efficiently.

It was decided to employ a tuning drive of the tvpe
having a horizontal cursor which moves over an.
clongated scale, since, although this is more complex

to construct than the normal

type employing a pointer .
moving over an arc of a circle, 3.
the resulting appearance 5>
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Fig. \.—Theoretical circuit of the receiver. S o i e e
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4 alco enables a neater form of scale to be used.
In order to secure the cursor at either end to the

drive cord it is necessary to arrange the cord so

that there are two parallel spaced lengths of cord
moving in the same direction at the same speed.

. This is achieved by the arrangement shown in Fig. 4,
n where it can be seen that the cursor is attached to
the portions A and B of the cord. The cord drive is

used in conjunction with the normal type of drum
drive and separate tuning spindle, the drum being

=  mounted on the spindle of the tuning condenser and
the tuning spindle being mounted on the front
support bracket. Two small pullevs are also needed,

as shown in Fig. 4, one being mounted on a bracket

fixed to the frame of the tuning condenser and the
other being mounted on the front support brackel.

It is possible to buy suitable smal! pulleys, but,
alternatively, they can easily be made from short
picces, about }in. tong, of dural or brass tube or rod.

If rad is used it is necessary firstly to drill a central

. 7o secontary To secondary

1FT ! IFT2

o o oos
Fig. Wa).—Suitable LF cs

A'.!/'C . madification. T M% T

: I
= 100K

hole of 6 B.A. clearance. A simple method of cutting
the groove on the sides of the rod, to form the puliey,
is to slip a suitable length of rod on a 6 B.A. bolt
and secure it against the head of the bolt by mcans of
a lock-nut. The free end of the bolt is then mounted
in the chuck of a hand-drill which is clamped in a vice
with the chuck horizontal and the handle upper-
most. If the handle is now turned with one hand
and the edge of a small file held against the side of
the rod with the other hand. a fairly accurate groove
can soon be cut in the rod. 1t is easier if one end of the

- E

JF COMPONENTS

LLO Wearite PO2
. Sin. P.M. loudspeaker (W./B.).
3 Mldgct knobs (Bulgin).

POWER UNIT
=F. 4" . C13—30 wF. 150 v.w.
~ C14—30 uF. 150 v.w.
C15--2,500 ~F. 1.5 v.w.
C16-—-500 F. 12 v.w.
MRI—100 v. 10 mA. Selenium type.
MR2—6-12 v. full wave 250 inA. Sclenium type.
R10—1,000 2—1 watt.
ﬁ R11—1502—yvitreous.
F2—230 v. primary secondaries : 0-90 v.— 10 mA.
8-0-8 v.—250 mA.
S51—S4--4-pole, 3-way Yaxley type.

- CASE
_-j 1yd. leather-cloth 48in. wide.
2 Snap clasps chromium plated.
1 Lay-fiat handle.
2 lin. hinges chromivm plated.
© 1 1jin. hinge chromium plated.
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Another view of the portable.

file is rested against a support whilst it is being held
against the rod. .

Although this method may sound somewhat
primitive, it does produce a satisfactory result when
only the usual hand tools are available.

The pulleys are mounted ‘on spindles which are
formed by 6 B.A. bolts of suitable length passed
through fixing holes on the supports and locked by
means of a nut. The pulley is then slipped over the
bolt and two nuts screwed on to the bolt after it,
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l-lg 2.—Theoretical circtut  of the power pack
and switching.
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which are locked together to form a stop, leaving
sufficient clearance between the inner nut and the
pulley for the tatter to rotate. Any projecting outer
end of the bolt can be cut oft.

The cord is preferably nylon cord, such as is
sold specially for tuning drives, and its method of
attachment will be clear from Fig. 4. The usual tension
spring is provided at one end of the cord and anchored
to the drum to hold the cord taut and allow for
stretching. The cursor is fashioned from a piece of
stout wire—of about 20 s.w.g. to the shape shown in
Fig. 4 so that the hooked ¢nds grip the cord.
A satisfactory cursor can be casily formed from a
straightened paper clip.

As cunt be seen tfrom Fig. 4, a strut, which can be

Tuning condenser
bolted to these
SUPPCrEs

Cut out / \ f
‘
Al Y

Support brackat
N

Fig. 3.—Details of chassis.

simply a flat piece of scrap metal, is secured between
the front support bracket and the frame of
the tuning condenser 10 increase the rigidity of the
assembly.  This strut also forms a support for the
scale, which is made from stout card or Bristol board.
The making and marking of the scale will be des-
cribed later on, under the lining up and opecration
procedure. An end view, showing the tuning spindic
and neighbouring pu'ley on the support bracket is
shown in Fig. 5.

It. may be found that the travel availablc for the
cursor is not sufficient to allow the condenser plates
to swing completely through 180 deg. However, this
is of minor importance since with the small type of
tuning condenser used and a normal meadium-wave
coil the minimum capacity of the condenser is so
small that the set will normally tune wel! down below
200 metres. For example, in the set constructed by
the author the tuning range is from about 480 metres

Internsl connection
Ge

£ A T
dioge,” o o™

! Fil.+
~ve ) ~ve —ve

IRS5 174 1S5

Fig. 2 (a).—Valveholder connection details.

Interna! connection

s 0 /
Fil Rl

down to about 150 metres, and this is with the tuning
condenser not quite fully open at the high frequency,
end. The exact waverange will, of course, depend on
the condenser used, but adequate coverage of the
medium waveband can always be obtained.

Assembhiy
Most of the components are mounted in the wiritg
under the chassis, and no particular tayout is followed,
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Fiy. 4.—Dial drive and cursor details, with location.

of main components.

ot | Wns e S ARG T v L e

as, owing to their smali size and the fact that they arg
relatively few in number, they can easily be accommoy
dated. The usual policy of keeping components
close to their associaied valve base is followed. A$
the preferred I.F. transformers have all their connec-
tions under the chassis, and the valves are all single-
ended, it is not nccessary to bring any leads through
the chassis. A gencral view of the chassis is shown in
the iliustration at the top of page 28. The oscillator
coil, which is a Wearite type
PO2, is mounted in an inverted
position from a second small
bracket fixed to the tuning
condenser, This is a convenient
position close to the tuning
condenser and frequency
changer valve, and since the cotl
is mounted upside down its tags
are near the valve pins of the

(Continued on page 33".)-_?‘
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CLYDESDALE_____ . 5ronores
: - a3 R1155, R1155A RECEIVER UNITS
l } . Bargains in Ex-Service Radio and Electronic Equipment ‘ IF:EISXZ:]le)nﬁggnlgaiglio)f]ti(iimai?gdtfﬁfggu(ﬁgnzpnlf;.e‘
Ask for Each C. i
THE R1155 TUBULAR STEEL MAST Aok Slgs  £7.19.6 7 Faia

AS A COMMUNICATIONS RECEIVER

with 9 valves for 200-250 V' A.C. Mains. Sl

dia.,

Adm. Type. height 36ft. in 6 sections. 1}in.
spring clip fitting.
very Rigid Assembly, Colour green, weight

ensures

VALVE HOLDERS, TOP GRADE

~ F67 International Ocual, Ceramic 1/- each,
Comprizes RECEIVER UNFF R1155 with AS}I\»}){Q]_NO LS O lashngsa::pphegarnage post 1'd.
5 switched bands. 18-7.5 Mc/a=17-40 metr e 37/6 baid 1 Tnternational Octal, Moulded 94, each,
75-3 Mc/s=40-100 metres, 1,500-600 kc & : post 1td.
220-500 metres,  500-200  Kc $=0600-1,500 EGS BQG éFFSC') T.octal, Ceramic 1/- each,
metres, 200-75 k¢ $=1,500-4,000 1metres.  CATALOG NEW LIST post
P LR AT D H890 BIG (BAMS) Noval. Motlded 8¢. each.

7 valves : VR99 (365), 3 VRI0O (KTWEl),
2.VRI101 (DHE3). V1103 (Y63) ME. D.F. valves
left out. Simple controls. Slow-motion
2-speed tuning manual volume control.
Wave-change switch. Also optional B.F.0..

No. 81) now in the press
when ready, price 1.6, P
on first purchase of 10/-

t 1id.
HBQ’I B‘?A (12AU7) Noval. Moulded, 8d. each,
or over. post 1td.
Moulded

Cevamic 10/ doz.

A.V.C.. Misgic Eye tuning indicator. In
biack metal case 18} x 9 x 9in.

s length 61 x 1'in. diu.

HEAVY DUTY VARIABLE RESISTANCE

Worm drive. heavy duty contarts, former
Mounted on assembly

Dnzen 16@
76d

ELECTROLYTIC CONDENSER
32 mfd. capecity. 450 V. D.C. wkg. Alu-

COMBINED QUTPUT/POWER PACK with cast end-plates. Dim. : overall ht.  minjum cased, tubular with waxmi card-

. . . 43In. Length. less spindle, 7iin. Spindle hoard ingnlating cover. Dim.-: 4iin loug,
tv‘iyth 2 va!};es. pentode out:ut and rectifier. 2 x !in. Resistance 7.5 ohms 4 amps. 2n. dia.

in. speaker, mains and output frans-  aup for Rach Post -
fermers, tone contrel. on oft switch. In PRt P 25/~ Fah £L Ask for » Fach Post
biack crackle metal case, 16} x 9 x Gin. :‘0' }"HB"‘] IIS/5‘3 Paid  No. P/He52 3/ 6d.

o 9 ructinn as 3. AL YT e
A~k for Each £4@ 4 Carriage SPECIAL CONDENSER OFFER
5 -4 U, ce 20 ohms 1.5 amys.
No. P EBA. £18.10.0 Paid Resistan "2 o Post Combrising :WHE52), 52 mfd. El. condensers
No. PiHS54 1 Paid With mounting plates in original carion.

MONITOR CRYSTAL TYPE 2

1071711390, As with 11116
or 11082

Kot n=eel . 7
Fitted witn &in.
stntle screen.

A.C. MAINS GRAMOFHONE MCTOR
for 200 250 vo'ts

turntable and Electro-

Ask fi Fach
N:). P(/);!BSZX 7/ 6 ac

METAL CASED PAPER CONDENSER

Tost
od.

Mounted on a etal plate, 0
Consists ot metal front panel on which is  approx. 14§ x ldin. & T, GRRrIiaT, (iib Vo I C Gt LR
riountedioplare el B ANCenmina 1 ygiNned Ask for 67 6 Each Post z‘g{l?«lwlr Y Each Post
warning lamp, 1 large P.O. 4-way jack. R 5 y Pk
16-way SPiswitch, 1 rot,aly ON.OFF switc No. PIH319 / Paid  No. P11863 4/6 3d.
1 l?m;le cgst}:{il holder. On e}};\)b -Cha:
which is shock mounted. are 3 4-pin va ; .
glgldersi 6 crystal holzdersI 2 ?ondense e, 1 Or‘der direct from .v g <
oke. | transformer, 2 coils, plus numerous i M v "
smfll conden;]ers gnd r‘e'=1<t(}r< Housed in ‘./’1 ) "’IS “L’} &l) I’I”l C e I4T’).
t 3 it cas 4 K
a plastic case 74 x 5} x 31in. In transit case. 2 Bridge Street, Glasgow, C.5. "Phone : SOUTH 2706/9
Ask for 6/6 Each Poxt Visit our Branches in Scotland, England and N. lreland
No. P/HB72 -

CONSTRUCTOR’S POLISHED CABINET. Size 10 x 61 x 5in.
apprax., supplied in flatted form, grooved and readv to glue
together. Complete with plastic front. 5 valve chassis, cadmium
plated, size 8} x 1 x 1tin., tuning scale. knob and beck. 10 -,
.post and packing, 16

Twin-gang and Pair of L,
to suit above. &/6.

Standard Wave-change Switehes, 6-pole 3wav. 2/-
3-way, 1'8 ; 5-pole 3-way, 19. Miniature 3-pole i-way
S5-way. 4-pole 3-way. 2/6.

valyeholders. Pavolin  octal. 4d. Moulded oczal, 7d.
FF30 ceramic. 7d. Moulded BTG slightly sojled, 6d. Locial
amphonel 7d, Loctal pax: 4d. Mazda Amph : 7d. Mazda
qpax ; 4d. BBA B2A amphenol 7d. B7G with screening can 1 6.
Trimmers, 5-40 pf., 5d, ; 10 110, 10-25), 10-450 pf., 104,

"Fwin-gang 0005 Tuning Condensers, 5, With
718 Midget 00037 dust cover and trimimers, §:6.

and M. T.R.F, Cuits with circuit

4-pole
2.-pole

t1immers,

P.AML SPEAKERS with less
trans. trans.
TR 24n. .., 156 o
Hn. .. 136
16.6 26
¢ 168 128
5 18,6 15,-
0 b° oo . 23~
Post_ and packing on each of the above. 1'- #\tra.
Crystai pick-up with Sapphire Trailer Needie, 21'- each |

with volume control, 23,- ; rost and packing on each, 1/-.

Constructor's Parcel. comprising chassis 8in. x 4in. x 1ln.
with speaker and valveholder cut-outs. 5in. P.M. speaker with
transformer. twin gang with trimmers. pair T.R.F. (oils long
and medium. iron cored. four valveholders. 20 K. volumé control
and wave-change switch. 23 -, post and packing 16.
Mains or Baitery Superbet Portable Coils,  Comprising
medium-wave frame aerial and jong-wave loading coil. used as
acrial roils. Midget iron-cored screened L M osc. coils, vomplete
with circuit 1.F. frequency 465 Ke., ¢ 8.
465 Kc, Midget 1.F.s. Q.120. size 1'in. Jong. 1in. wide, fin. deep.
by very famous manufacturer. Pre- aligned adjustable iron-dust
cores. Per pair. 12,6. Coils and 1L.F.s. £1, post paid.
Terms of business —Cash with order. Dispaich of yoods
not stated, please add 1'- up to 10/-,

D RADIO

L]

c o H E N TELEVISION CSIQ{!?’O,\’ENTS

Hours of Business: Saturdays 96 p.m.

ithin three duys from receipt of order.
1:6 up to £1, aud 2,- up lo £2.

23, HIGH STREET, ACTON, W.3.

Wednesduys

Output Transformers. Standard type 5.000-ohms imp. 2-ohms
speech ¢oil, 49 : Miniature type 42-1, 3/3. Muljtiratio 3,500,
7.000 and 14,000 2 ohms speech coil, m!Le 5/6. 10-watt push-puli
6v8 matching 2 ohms speech coil, 7-.

. MAINS TRANSFORMERS
These transformers are all famons radio manufacturers”
surplus  and are fully interleaved, impregnnted  and

guaranteed,

Mains (ransformers, primary 200-250 v. 280-D-280, 250 mA._, 6 v.
6 amp.. 5 v. 3 amp., drop-through. 29 8. P. & P. 3'-.

Mains Trans. Pri.. 200-250 v. Sec. 3. 5. 6, 8, 9, 10, 12, 15, 18,
20. 2% and 30 volt at 2 amps.. 18-. P. & P.. 16

300-0-300 170 mA.. 6 v. 3 amp.. 5 v. 3 amy.. 25/

Drop-thre’, 250-0-350 v. 70 mA.. 6 v. 25 amp.. 5 v. 2 amp.. 14-6.
280-0-280. semi-shrouded drop-through, 80 mA., 6 v. 3 amp.,
6 v. 2 amp.. 16/6.

4 v. 6 amp.,

semi-shrouded. drop-through, 280-0-230, 80 mA.,
4v.2amp.. 12.8

Auto-wound. H.T. 220 v. at
or € v. 3 amp. Separate 4 v.
drop-through), 10 6.
359-0-350, 120 mA.. 4 v. { amp.. 4 v. 3 amp., drop-through. 21/-.
Auto-tran<former, various combinations of voltages including

260 mA.. 4 v. 3 amp., 2 v. 3 amp..
3 amp. rectifier wmdmg (upright or

110 v. 70 watts. and 3.4 v. windings at 1 amp.. 2 v. 1 amp., drop-
through or upright mounting. 10 6.

250-0-250, 60 mA., 6 v. 3 amp.. 12/6.

250-0-250. 80 mA., 6 v. 4 amp., 14",

Pri. 230 v. Sec. 200-0-200 35 mA., 6 v. 1 amp.. 1 amp, 8/8. 1

Heater ‘Fransformer, Pri. 230-250 v. 6 v. 1} amp.. 8/- ; 2 v. 2}
amp., 5-. P. & P. each1-. 2,4 or 6 volt 2 amp, 7:6.

Primary. 200-250 v. P. & P. on each. 1 6 extra.

Kit of parts for Signal generator. Coverage 110 Kes.-220 Kcs.,
320 Kcs.-900 Kes.. 900 Kes.-2.7 Mcs,, 2.75 Mcs.-8.5 Mes, 8.5 Mcs.-
20 Mcs. Metal case 10in.  61in. x 44in.. size cf scale 6iin. » 3} in.
2 valves and 1 rectifier valve, A.C. mains 230/250. Internal
modulation 400 ¢ps. to a depth of 30 per cent. Frequency «alibra-
tion accuracy plus or minus 1 per cent. Modulated or unmodu-
lated R.F. output continuously var:able 100 milivolts. £3/10 Q.
P. & P. 4-. Circuit diagram and point-to-poirt. 3'6. This in-
cludes the return to us for checking and calibration.

Where post and packing charge is

All enquiries and Lists, stumped, eddressed cnrelope.

COpposite Granasla
Cinema)
9-1 p.m. Other days 9-4.30 p.m.
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Now THE zo GNS RAD'OGRAM BUILD THIS FINE INSTRUMENT FOR 29/6
.
SEGN AL AND PAT-
Console Type Cabinet. With FTERN GENERATOR
full grained walnut finish, size This generator has been
18in. x 80in. x 1lin. to 16in. deep. corefuliy  designed  and
will take standard ty¥pe auto change although it can be built
gram unit. Pricc £7-10- H.P. and used by any beginner
Terms £8-17-0. deposit and 12 it i< at the same time a
monchly payvments of 11 - plus most useful instrument for
15 - carriage. the more advanced worker.
Radio Chassis to <nit.  £8-19-8 i G 17 Gt 20 O

H.I’. terms
12 monthly

£3-7-0 deposit and
payments of 13 -.

Collaro Gram Unit. For standard

10in. to 12in. reeord: with hi-fi
-un,  £4.19.6.  carriage  and
urance. 3 6

Special - Gifer,  Cahbinet, Radio

h and Collaro Unit. 20 gns.
or £7-17-0 deposit and 12 monthly
payments of £1-1¢-6. Non-callers
add £1 carriage and insurance. Data-photographs-wiring
etc., 28 relunded if returnaed

7

diagrams.

THE P.T. TELEVISION

“ARGUS "’
RECEIVER

Although this televisor costs only

not involve the con-

The circuits
pt stralghtrorward and devoid of
. though nothing has been
st in its

We c¢an supply the 21 \alvcs. C.R.
Tube and all the parts for £20-10-0,
.. terms are available, deposit being
£7-11-0, halance 12 monthly payments
of £1-8-0 each. Carrlage and packing
10 - extra.

A reprint of the data. by permission
{ of the Editor of ** Practieal Televisior,’

lw”e'her with some additional dia-
grams and notes produced by our Tele-

Vicion channel and wilt
produce a pattern on the
tace of the C.R. tube.
Alternatively, il tuned tn
the sound channel it will
produce an audible signal
in th~ loudspeaker.

Thus it owner will be-
pendenc of B.RB.C.
tran~missions and can
fault find or test at any
time. It operates entirelv
from A.C. mains and 1s
quite suitable for use with
superhet or  straight receivers.

A complete kit of varts (in fact everything excent the cabinet)
with foll constr ucLlonal and operational data will be subpticd for
29 8, plus 2 6 port and insurance : alternatively data is avatlable
sepeuar’lv price 2 6 (credited if you buy the kit later).

NOTE.—~Cabinets as per the 1ustrated prototype will be avail-
able shortly.

MORE AVAILABLE

15tn. Magnetic Television Tube by
very famous maker. as used in many
Poputar Television Receivers (list on
request). Specification as 85K. i.e, blue
white screen, 12 k.V. jon trap. triode ..
heater, 6.3v at .55 amps., 50° dcflection.
New, with writien guarantee, offered at
approximately half price ; £12-10-0 each,
plus 10 - carriage and insurance. H.P.
terms £1- 14-0 deposit and 12 monthly
payvments ol 1R -
Limited quantity so order immediatels, .
(SMAILL DEPOSIT SECURF.S.)

L/;:L:-; CLECTRONIC PRECISION CAUIPMENT oepr.7

vision engincers are available ar a 480191117 - 42-46 WINDMILL HILL P 152-3 FLEET ST,
constructor’'s envelope. Price - 111114384 ,ﬂ:i-/D’D RUISLIP  MIDDLESEX LONDON ECA
post tree.
RADIO SUPPLY CO. 15 WELLINGTON ST., LEEDS, 1.
1*ost Terms C.W.0, or 0 1. No. C.0.D, unde r £1. PPostage 1- charged on orders 1. All 2-3 ohms, 5in.
to £1:.0rom £1 lu £3add 1 §: orver £3 post free, Open to callers 9 a.m. 10 5.30 1 I Plessey, ,9: F.W., 1411: 8in.
<o until 1 pan, S.ALE with enqiniries ||I|-.l-(. Full tist 5d. % mm- list 5tl. |l’l cv, 15°11: . 1511:  10in.
"R.5.C. MAINS TRANSFORMERS S s, |
(,v\“ \A Tern (M SPEAKERS, (Al 23 ohms) 1 in.
750
Interlcaved amd Impregnated, Primaried 200-230-250 v. 50 ¢ s Screened. gth IR:[;”;, ;2.21"939 gg‘r{r?s {’2 O.hﬁslsn 1[% 9:
TOP SHROUDED DROP THROUGH | 23) ma 3 h 50 ohms o 3F) (R Cliogh SERTE LR LHEN vield
230-0-260 v 70 ma, 6.3 v2a.5v2a .14 11 | 22) ma 5 h 50 ohms Potted’ ..109 .
260 v 80 ma. 63 v2a 5Hv2a 159 | 150 ma 10 h 200 ohms Potted . 106 |VOL. CONFROLS (Standard <Dindles> Al
350 v80ma. 6.3v2a.5v2a .17 6 | 100 ma 10 h 200 ohms o .. 76 jyalues less switch, 2'9; S.P. switen,
3‘8 %58 v l()o%ma. 66'33\' 4;1. S5via ..2311 gﬂ ma 10 g ‘238 ohms ;) g 311; with D.P. switc /6.
5 50 v 100 ma, v-iviaclCT. 0 ma 10 ohms NEW GL. "ALVES
0 5(’)310 a2 .. ggﬂ 1amp .25h. L.T. type ... . 49 e RESENES
35 v150ma. 63v4aa, 5via .. o
b , A b ELIVIINATOR TERANSFOR \Il R\ Eac ach
}"gg %"3 "al"o ma, 63 v 2a, 62 v 0o 11 | Primaries 200-230 v 50 cs 12 v fdma 711 IT1 9 EF50  6/6
FULLY SHROUDED lI'I:I( av’ 00420 w39 e, v L @ ) 1290 911 1}5{:%(1) T
5y S 1T R . 3
25 50 v 60 v 2ubv2a ovrrel rllt;\.\.sl»on.\l! "'.51 el L3S 10 ¢ EBOL 10/
Midget type 2} An. .17 6 | Small Pentode. 8,000 ohm= to 3 oams 39 15Y3G  (Uah ECL80 12
239-0-950 v 1!):) ma. O~lbu v'a a. Standard Pentode. 5,000 to3ohms .. 4.9 9 951 3 10/8
vaa 9239 Push-Pull 10-12 watts 6V6 to 3 or 15 SUAG 10 12K7GT 10 FW4 500 10/9
,ohms BB BB BB B o 15115716 9 12K6GT 10 K166 11.6
oR g Push-Pull 10-12 watts to mateh 6V5, 615GT 5 IZQ/GT 10 KT44 5
5 ete , to3-5-8or 150hm- . S189 |SITG 611! 128K MUY 976
sy & Push-Pull 15 watts to mateh u[n. ecc SKTG 611, 125(;, 11074 1
310150 ma. 63 a5y ia 3 IR BCIHB NS oo Sl QP21 818
50 ; 2504"” . J[‘ (,E 1 vRa Williamson type esact authe 1;93' . :1),(‘)?56(‘1‘ 3 %}?ﬂpb N .
-6 v 2a 3 a, for Electron:c BATTERY SET COANYV] 5 G 2T g 2
Eng. Televisor .. . 7..876 | All parts for converting any type of Battery [SSNTGT 129 | 2524GT 9 UCH2 10°11
42520425 v 200 ma, 65 v 14, .16 ¢ Recoiver to A.C. Mains 207-250 v 50 ¢ JGT11 A 597[160’[' 19 UF42 19
43, C.T. 5 a3 4. suitahle Willlam- Supplic- 120 v. 80 v or 60 v at 40 ma. Fullv|98K7 611 3524GT 106 | UlAl 10
son Ampntier. err, .. - - amootanrd. and fully smoothed I.T. of 2 v ,.S .'7. 6, Dl,- & Ui,“’,] 10/8
323-0-325 v 2) ma 63 v 0.5 a. 6.3 v or 4 vatla, Price. including civeutt, 45 9|3V6G 811 EASY 9 VUI0AZ 1L
15afor Williamson Preamplitier 17 6 | Please state voltages reguired. 6VEMet. 9 lhl';’() 9 | X78 12/9
VLA " ANSFORMERS BATIERY CHARGER KITS.—To charge RS 8
All wi v 50 o5 Primaries © 63 Vi Gyor12yv Ace. at 2! amps. 316 1o charge ELL 1 TROLYTICS, Tubular 8 mfd 350 v°
2a, v2a,,9 12vba, 7LL |6 v orl2 v Acc. at 4-4) amps th B mfd, 450 v. 1 11: ‘bmld.hf)w,zl‘t
CE: 11: 6.3 v 6a. 179: 0-2458.3V | fonsist of Mains Trans, Bridge 1116 mid 450 v 211 25 m ‘6 CA
1 9:12v Ja.or2tvisa . holder and Fuse. and Chd:éa': For '\Lxuh l(',d“[ng}m 150 % 341]1 SJBG;;}{](!J{!)%’JVV 27}/8'
N RESRRIIREG O ZU0E0 5 59 O 15 omra 0 4 117 82-i2 mard 360 v 4 o4
" g = SCLAL OFFERS, Mains Tran« Mldt;(’t mfd 150 59: 32-32 mfd 359 v. Dlus 25 mfid
L1390 40"11 %% 8% | trpe 20321 in. Primary 220210 ‘25 v. 5'6: 32-32-3 mfd 350 v, 6/8: 50 mfd 350
2 9: 19-15-21 v 3 a. 950-0-250 v 60 ma. 6.3 v 2.5 a, 109 S'ndll 811 16-16-8 mfd 475 v. 5’9. 16-32 mfd 350
SMOOTHING (HOT Bl trans. 220210 ¢ ibput, 6.3 v 1,5 2 output, | o 18- ?“m(d450v 53:21-24mfd 450 v. 311:
250 ma 8-10 h 50 ohms ..16.9 [ 59. .0005 mld. 2 gangs, 4 ‘,. 0 mfd 25 v, 4/9; 500 mtd, 6 v, 1/11.
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(Continued from page 30.)
frequency changer and the leads can be kept nice
and short. -

The frame aerial, which is accommodated in the
fid, is very easy to make and will be shown in Fig. 7.
As can be seen it is wound on a stout card of approxi-
mately 94in. x 64in. having diagonal slots cut in each
corner, and the wire is simply wound round the card
in the slots. The aerial was wound with 30 s.w.g.
enamel wire and for a Wearite PQ2 oscillator coil
about 15 turns is required. However, it is suggested
that if about 20 turns are wound on in the first place,
the frame aerial can be accurately matched 1o the
set, as will be described later. When finally completed,
the ends of the aerial winding are

when the power unit is bolted to the receiver ; which
is achieved by means of brackets secured to the
adjacent flange of the receiver chassis. )

A Sin. speaker is employed, with the speaker
transformer mounted on its frame in order to save
space on the chassis. The stand-off supports for the
speaker are made of such a length that the top of the
speaker is approximately level with the plate carrying
the controls. Almost any permanent magnet speaker
is suitable, particularly the light-weight types. The
various components forming the power unit are
grouped around the speaker, see Fig. 8 which will
be given next month. The large tubular condensers
forming the H.T. and L.T. smoothing are mounted

soldered to tags passed through the
cardboard, to which the connectors
from the receiver are also soldered.
The winding itself may be covered
with strips of ** Cellotape ™ to hold
It in position against the card.
Although the frame aerial only com-
prises a single winding, it gives
excellent results.

The Power Uit
£ The chassis for the power unit

comprises a rectangular sheet of
metal approximately 7}in. x  Sin.
The loudspeaker, volume control

and switch are also mounted on the
chassis. At the front edge of the
chassis a metal strip, on which the
volume control and switch are
mounted, is arranged on two stand-

off pitlars secured to the chassis by
4 B.A. cheese-headed bolts threaded
ifmo holes tapped in the piliars. The
peaker, is also mounted on our similar stand-off
illars again fastened to the chassis by 4 B.A. checse-
headed bolts. The use of cheese-headed bolts raises
thi. chassis plate slightly from the base of the case
and providss a clearance for other nuts and screws
Q)_\’(_ which components are mounted on the chassis
plate. Thz.stand-off pilla(s are made of such a length
!hz'u the metal strip carrying the volume contro! and
witch is at the same -height as the front support
bracket carrying the tuning spindle on the receiver,
qnd is arranged so that all three controls are in line

i Tuning spindle - | .
| :
| ai gy —
L purey 200
-~ —_— 4"
, 300
Det L.F Amp. —
=z —
400

Output

/i

Cut out ror — J’_.
tuning spindie =

“

N

——
‘ ;Fi,g S.—Further details Fig. 6.—Dial
g oo o of dial drive. derails.

An interior view of the receiver.

adjacent to the stand-off pillars of the speaker, and
held by metal straps passing round the pillars.
The two rectifiers for H.T. and L.T. are
mounted on the chassis plate, as is also the mains
transformer. The smoothing resistors for H.T. and
L.T. are mounted in the wiring. A small ag strip is
also mounted on the chassis under the switch, and
used as the terminal strip for the mains input lead.

A word on the L.T. smoothing circuit will probabiy
be helpful. The reservoir condenser used was of
5004F, 12-volt working, and the smoothing con-
densers comprised two 1.2504F units, rated at 1.5
volts **audio frequency.” These condensers are
Government surplus and the peculiar thing about them
is that they appear to be of reversible polarity—
as no polarity is marked on them, and they hold a
charge efficiently in either direction ! If condensers
of this type cannot be obtained, there are suitable
condensers of 2.500.F, 3-volt working, on the
market by the usual condenser manufacturers, and
the use of one of these will result in some saving
in space.

The Mains Transformer

This was constructed from an old speaker trans-
former, the primary winding being used as the primary
of the mains transformer. In order to ensure that the
proposed speaker transformer was suitable for use
on mains, its primary insulation was tested first, and
as the transformer was wound on a bakelite former
with end checks this was satisfactory.

(To be continued)
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A Best-seller

SUPPOSE the chief radio event of the past
I moiith has undoubtedly been ** The Struggle

for Europe,” a “radio-isation " in four pro-
grammes of an hour’s Iength cach of Chester Wilmot's
best-selling book of the same title.  Produced by
Laurence Glllum and excellently narrated by the
author himselfl, " the diplomacy and strategy of the
Sccond World War "—according to the note in the
Radio Times—'* arc re-examined in an attempt to
discover why Germany was defeated and how Russia
became the predominant power of Europe.”

Although [ offer two major criticisms, let me say
straight away that for one listener at any rate, “The
Struggle for Europe ™ formed an exciting, dramatic
and absorbing series of broadcasts.

The criticisms 2 First, the book. Naturally. it is
outside my province to write of it as either a literary
critic or a politician.  Consequently, T refrain from
doing so, great though the provocation is. But |
would like to ebserve that, as many modern thriller-
writers do, who first think out an or iginal new Kkilling
and hiding-place for the body, working backwurds‘
and outwards, as it were, and finishing where most
other storytellers would commence, Mr. Wilmot has
similarly re-traced his steps from the world which
confronts him to-day back to the one we all left
behind us in 1938, when the story began. I doubt
very much whether he could have begun to ferccast,
fourteen years ago, the pattern of I‘umdn destiny as
it has so lm'umlly unfolded itself. But.whether this,
if correct. d»lIdC(\ from the merits of = The Slrusglc
for Europe " as a book, I will not try to say. It did
not detract from it as it unfolded itself as a series of
programmes. The labour involved in its compilation
15 frightening, and the author must be congratulated
on having gdlhcred together a colfection of specches,
documents, minutes, off-the-record asides, and what
you will, that will remain of the utmost historical
value, apart from the conclusions arrived al.

And, sccondly, the presentation.  With the excep-
tion of the characterisation of Hiler, cvery single
participant, whether speaking in the moment of
greatest military victory or direst disaster, whether
in political mumph or frustration, whether at home
or abroad. in public or in private, in sickness or in

health, spoke as though he were delivering the
funeral oration at Gladstone's obsequics.  While
Hitlcr as alwavs, ranted, screamed and " carried

on " like any prIICd child who does the same when
it can’t get what it wants, which is always, as it never
wants the same things for live minutes running.  He
sounded preciscly the same when revelling in what he
considered overwhelming triumph in (940 as he was
in overwhelming defeat five years later. But no scope
for acting or pmllallurc I\ allowed in these docu-
mentary programmes @ a ** personality ™ is rigged up
for Hitler, Churchill. Rooscvclt, Stalin, ctc., and
the cast just reads or says its lines within that frame-
work, whatever the context. [t seems a pily more
variéty cannot be imparted o the proceedings. The

By g A1
MAURICE REEVE o P (B

a}cm{xj playing Reosevelt was the great president to
the liit.

Plays

Not far behind in importance must be ranked the
plays bcing g,lwn on Mondays and Saturdays in a
series styled, * English Theatre, 1900-1950." It is
providing some capital entertainment. Some of thé
selections of Mr. J. C. Trewen seein of rather doubtful
vinlage. but examples like Richard of Bordeauy,
The Mob and The Silver Tassie, are examples of
which any theatre can be proud.

Varicty

The current varicty programme on  Saturday
evenings, under the title of The Star Show, is a great
improvement on its un-lamented predecessor Music
Hall. 1t onty goes to show the importance of pro-
duction because a glance at the programme would
not secem to portend any change in type or style at
all.  But therce is, a great deal. And an important
and improving onc is that most of thc turns are
shorter. The whole thing, in fact, is so much better
that we hardly notice it runs for a quarter of an hour
longer than Music Hall did, which is saying something,

““The Archers

[ have scen ™ The Archers ™ described as radio’s
number one show : the most popular item in current
programmes. Incredible as this may be, il true, L
accept it as a fact. By the “"most popular™ [
presume is meant that it attracts the largest number
of listeners. If it succeeds in doing this, it should te i
Jess need of a repetition than less forlunate features..
Conseguently I fail to see why a whole hour, in the:
busiest part of the Saturday evening programimes,
should be given over to a complete re-capitulalion bf
this whilom and erstwhile farming family’s doings,
of the five previous evenings, which themselves are
featured at the hour most calculated to draw the
largest audiences.

“In All Dircctions ™

in common with most others, T was enchanted
with the ﬁrst of the Peter Ustinov-Peter lones pro-
grammes, " In All Directions.” But I do not think
any of the three subsequent ones 1 heard came
anvwhere near it. The scarch for Copthorne Avenne
is already tedious.  The concerto for piano and
orchestra in the note C, in the first issuc, portended
delights which have not so far materialised.

Among the events, the memories of which the
younger generation were commended by their elders
o take with them into their own old age, were the
two concerts given by the 83-ycar-old Toscanini,
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SURPLUS GEAR METAL RE IFIERS
Parts dismantled, ete., from Gov. ! y 12v. Yamp..16each. 2toGv. lamp.
Surplus included in each parcei. Ccn- 3.- each. 250 v. 45 m a., 6/9 each, 250 v.
densers, Resistors, Vol. Controls. 75 m-a., 7 8 each. 12v.5 amp., 18 6 each.
gg‘r];,lr(:x;. Tlrgvrzsggrr\;:rrséele:m. A Great 14D36, 8 8 each. 12v. 1 amp. 4'6 each.
MAINS TIANSFORM s U I I LY CO . % MHE -
MTIPRIMARY. 200.200.20 . . JULLOI0 0Ty HHIBEhS
-0)-0F)
SQ%O“;qD??Ig?‘%g 2_“0’94 \-4_203"2'3;{ VALVES Val jable speed C-100 r.p.m.. 100 125
. ' 17 6'each 200250 v. Spindle in., 326
NT2 as above. hut with 350-0-350 HT. | GUARANTEED NEW AND BOXED edch. Post 15,
T o= « 176each | SOME GOVERNMENT SURPLUS —
AUTO TRANSFORMER PEN?83  10™ | 6KIG 66[KTsl 106 | SPEAKERS
0-10-120-200-230-250 v. 100 watts 17 6 each | 7D5 10 - | 4K8G 12.6 | K'T66 11 6 } 3!in. Elac. 13 6: 5in. Goodmans, 13/9:
MT3 PRIMARY. 200-220-240 v. vug 8-\ 6L7 8- | KT741 89 |5in. Plessey. 129: Sin. Elaw, 16
SECONDARIES. 30 v, 2 amp. with | EBC3 10~ | 6N7 7'6 | ME4 8- | 10in. I'IesstyBY. 22.8: 10in. Rola. 32 6:
tappings at 3 v. 4 v. 5 v. 6 v. 8 v. 9\ Eé:,;’s 1gg 2@7(.;61, 132 l}\){s}’zern 5- | 12in. TruVes, 576.
10v. 12 v, 15 v. 18 v, 20 v. 24 v, e ol 8| TPs 28l mar muLes
12AT7 10/ | 6SH7 7 - | UL41 116 (6.5 v. .15 amp. Mes, 7d. ca.. €6 doz.
TRUVOX 1275 8'- [ 6SJTCGT 86| UY4 10 6 | Hundreds of B.V.A. Valves in stock at
09602 68 [ 68K7 7- | EF39 7 6 | special prices. Send us vour queries.
Heavy dutv 12in. P Speaker. 3Q5GT 86 | 6SL7 96 | EBC33 8 -
15¢2, £6/10,- each. Car jage 4 -, VRisC 30 9- ?Q'Sg; 26 | EF36 76 | MOULDED MICA CONDENSERS
UZ4 8- |6 9- | SPhl 4-1.01, 00, .0001 (705 00027, .0008. .0004,
JR5 8,9 | 6V6GT 9- | SP4l 4 - | .0005, .0002, .002, .N04, 30 PL. 20 Pf. Al
K L H O T
PR G fhE e & T by 155 BAN A
gt HUILE3 SLERT IO RITASTDIRIR | || 5t 59 | ALS 89| EFS 78 | EXTENSION LOUDSPEAKERS. All
. o , . QAL 79| 7C5 Q- | VU9 9,- with own Velume Control,
F 8 mrd. 350 v.. 13 cuch, 32 mfd. p 4. (774 9- | VUIRA 4- | Rl €lin, unit in brown bakelite
Jf 30 v.. 16 each. 25 mid. 25 v. D.C., 586 |8 26, 5Y3GT 0,8 | cabinet. 29,8 ca
1/3 each. Octal Grid Caps. 6. ag | 607 106 | X18 g SR . ,
A doz. Jack Sockets, €d. each. 108 28! ve3 - R.M. 8in. unlit in walnut cabinet, 44",
! meg. less switch, lﬁe'u'l". { meg. 46| 1246 %9 ls006GT 10~ | RAYMOND Sin. unit in  bakelite
100 kK2 V/C SPS, 2'9 each g6 12C8 4 | BreG 9/6 cabinet, 2 tene Green and Black. 44 - ea.
7 9- | 12¥8 96 | VRI9A Post and Packing on above 26,
[} Zg ‘%‘»ASGT lgﬂ 9 XECH?;',) lg-
WIRE CONTROLS | 524 ) 25L6G - |16 ‘9
p o 86| 8BZ:GT 006 | 1504 €4 |RM2 S.T.C. 125 v. 100 ma. 4- ea.
2. ea. | 6C6 % 6 | ECL20 12'6 | 7C6 ¢,- | " Viewmaster ' Envelope. Holme Moss
6F6G 3- | EI148 2- | 7B7 g¢'. | or Kirk O'Shotts. 5- ca.
29 ca. | RHE 4 ¢ | HL2DD R 1 757 e

: 'lhl{\l\ Cash v\nh order or C.O.ND.

. Postage. 6d. to 10-; 1- to 20.; 16 to £2; 2- to £5.

5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1

MATL ORDER ONLY., Full List available: send 3d stamp,

Mintumum C.0.D. ard postage charge 23,

This Honth's

624K b2AK

Bargains
T
MING FOUR All parts from stock. Ready Drilled Chassis
Kit, 7/6. P. & P., |/-.

MIDGET SPEAKERS, W.B., 2lin., 18/6 ; Philips, 3in., 15/- ;|
Goodmans, Sin., 16/~ ; Elac, Sin. and 6}in., 17/6. P. & P, |/-.
TEST PRODS. With leads and plugs. Red and black, 4/6 pair.
ELAC FOCUS UNITS, for triode and tetrode tubes,
P.M. type ; List, 30/-. Our price, 20/-, post free.
SPECIAL TRANSFORMER OFFER. Varley or Waden.
0-250 Tapped Primary, 750/350 80 mA. 4 v. 25 AC.T. 4v.
S A.C.T., 17/6 each. P. & P., 1/6. Limited Quantity,
SELENIUM RECTIFIERS 250 v. 60 m.a. D.C. output.
. 7/6 eac

MORSE PRACTICE SETS, with double-action buzzer,
output for 'phones excellent key require only 4} v. battery.
As new, 7/6. P. -

MIDGET OUTPUT TRANSFORMERS fer personal
portable, 3/6 ea. Standard pen. 5’6, Mike trans. for M.C.
mikes, 2/- ; for carbon, 2/- each.

XTAL DIODES, 3/9 each, Germanium dicdes, 4/6 each.
POTENTIOMETERS. Carbon, 25 k.. 50 k., 100 k., and
1 and 2 meg., Spindle type, 1/6 each. 25 k. and } meg, slot
type, /- ea. Wire wound 20 k, spindle, 2/- ; slot, 1/6 ;50 k.
slot type, 1/6.

SPECIAL OFFER TV ! Coaxial Cabie, 1/~ yd. or 10/6 doz.
yds., plus 1/6 P, & P.

1 PUSH BACK WIRE, 12yd. coxlsof4colours 1/6. P. & P., 6d.
4 POLE, 4-way 3 bank switches. 2/6 e

SPECIAL VALVE OFFER. Kit of 4 midget 1.4 v. valves,
1 each IS5, IRS, 1T4, and 154, 35/- or 9/6 each, separately.
B07s, 15/- each, 4 for 50/-.

Please send |!d. stamp for Comprehensive Valve Catalogue.
Postage free on ali orders over £ except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK
All callers : Mail Orders :
10 Dale End, 162 Holloway Head,
irmingham. Birmingham, |.

EN: 1635, MID. 3254.

Have You Sech

CONSTRUC TORS &W&HPE

Corbaining ﬁm Er::‘afns.r:ﬂr .l’.::rrurbms THE
rﬂ‘r:' K LANE
PLAYBACK

AMPLIFIER KIT

This high-grade kit incerporating modern miniature valves,
pupched and drilled chassis, ready assemrbled and screened
switch and detailed theoretical and practical blueprints is
supplied complete in every detail. No surplus items included.
All components are of well-known makes and fully guaranteed.
Price £13.0.0.
Amplifier ready built and tested, £15.10.0.

THE LANE  Drccatnaiion, 57
TAPE TABLE : \

Three motors. Fast
forward and reverse
rewind. High fidelity
twin track heads. Posi-
tive braking. £16.10.0.
A combination of these
two items prowdes
tape recording in its
most perfect form.

From your local dealer—in case of difficulty write to:

VERDIK SALES LTD
17 SHAFTESBURY AVENUE, LONDON, W.I

'Phone :
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TELEPHONSS : AMBASSADDR 4033 & PADDINGTON 3271/2

OPEN TILL 6 AM SATURDAYS
I (REGD.) B.H. MORRIS & C2 (RADIO) LTD. EST. 40 YRS, O [

s 15245 ) (Dept. PW.) 207 - EDGWARE ROAD « LONDON » W2 (515 (5042,
Introducing . .. THE PREMIER De Luxe

ANB I E

MAGNETIC TAPE RECORDER

THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY
OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE.

THE 7 VALVE AMPLIFIER has been specially designed for
high quality reproduction.

NOW REING
DEMONSTRATED

AT TAE
ADDRESS ABOVE

Rrirf Npreitiration '—

VALVE LINE UP :—EF37A First dtage : #3AL7 Aacond Stage and Tone Control ; 6V6
Outpud ; Rectifter ; VI301 Bias and Brase Owcillator @ 7103 Record Level Amplifier ; .
G175 Magie lye Recand Level Tndseator. v

OUTPUT : ~ | Watts. FREQUENCY RANGE:— 50 epa ta 0,000 cps.
CONTROLS : —Volame : Record!'Playback dwiteh 5 "Freble Boost ;
A VISUAL MAGIC EYE Recorl Lavel nliecator s i orporated,
The umdt i+ honsed tnoa saperbly Bnished rexine covered portable catanet which invor-
povites @ compartment tor the Microphone when not w ise.  Weight complete 35 1b.
Ditnensions 2hin. bmg ;o 24 deep s 9hin high,

incorporates the NEW LANE TAPE TABLE. o
Brief Npecifivation
Made to hivh standuards and inenrporating featares enanring low level of * Wow

Basy Boost—ou/ofl,

% SUPPLIED COMPLETE WITH
MICROPHONE, REEL OF ‘ SCOTCH
BOY ' TAPE AND REWIND SPOOL

39Gns.

(Plq. Carr. 1 gn.)

This Recordiau Oalft has hoep designed for wse witi 7.0.1-111

T oand

CROOTCH BOY " Magretic Tape. With this hivh quality (an- Fluttee ™ thronghout the 1all fength of tape ) o .
a treqeencn range of 0 e.ps. fo 9,000 eopus. al dape speed of FAST REWIND, Provision for Tast rewind and furward rup in le:s than 1 min. in erther
e et b smaitity arhioved.  Additional redls of y.o200p,  drection. THREE MOTORS abviating friction drive,

Thin, wve.
ran be supplivd al 35 -,

HIGH FIDELITY RECORD PLAYBACK (1 ITOI'R AFPI*RA TLAYINGL  The Table
is fitted with mgh fidelity reeord play-back head af new desi wonnd ta high impedanee
and a separate A e Hearl. "The Hewls are half track «wize allowiug appron. 1 hr.

separate Units are available o follows i—

Ruilt Amplitier complete with %iu.  Portable Cabinet, 2rs (G Ve standard L2000 Reel of Tape.
Speaker. Plus 7 6 Phaocarr. 14 Gns, 5/~ 1 Carr. £4.19.8. TAPE SPEED 7lit. ~pe. For usz on A.C. 200 250, 50 cycles mains only.
The Lane Tape Tablz £18.10.0  Plua 56 Phg. 210, MICROPHONE ROTHERMEL 2D56 Crystal- Specially designed dor  Premier.

CONDENSERSS :(}1-5\_“ RECEIVER TYPLE | MICROPHONE STANDS | P. M. LOUDSPEAKERS '
ELECTROLYTIC it . Table model. 2 sechinn. | Al e o'trans. new  and
42432 mid. 350 v.w. and % mid. | Brand new and unused. Aerial | Chrome  plated. Crackle | unused. tauatity
25 v.w. in single aluminium can. | tested betors despatch.  Sup-| tinished hase. 19 6. 3in.
Latest fixing, 4/11 cach. plied Lo_mnlm.o wmh lyf) valves. | Floor model. 2 Sertion. Br 5in.
8 mfd. 459 v.w Lo | Circuit . B.F.O., AV.C, R heavily chromn~ plated. 89 6. | 6tin,
8 mfd. 500 v.w 1811 | Amp.. two I!: S[df'cs Magic Carriage, 26 extra. Kin,
15 mid. 350 v.w. ‘26 gVPP Lm0 e 16ia
16 mid. 500 v.w 26 {C,“;‘.“”Wr FASest [155| SMOOTHING CHOKES )
;’g Q}g' ff;Z;’; v '%?1 bm Kos: 50029 Res ;o 200- OUTPUT TRANSFORMER3 '~
Zo I 350 v.w 311 |7 Kes +J mA Multi ratio. k '
Ziommfr'iLIZ T 9- Supplied in maker's original HYmA Multi ratio. K
930 mid. 350 v.w. 411 | wood transit case. TLABKY'S | 19 mA Pentode X i
848 mld. 450 v.w 4 | ERICE, " £11196 Complete. | 137 36 | 60 mA Plosse ; Bt
8116 mid. 500 v 53 | Carriage 126 extra. ma 10 § 136 ‘;'a?dgrd pentode. 411
1212 mid. 350 v.w 36 D MODEL 121153 1231- entode ... 3[6 E
(It I, S0 St 46 \ Aerial “tested st ! x%:g’!fth“ggn;ggwde 351, 8
16+24 mid. 450 v.w 511 | hefore dcv)atch Complete . ' 18 o a6
32+32 mtd 150 v 286 | with 19 valves. GARRARD AUTO' P\4 lmﬂrvalv .88
324100 mid. 450 v 76 ASKY'S PRICK £719'8. Car- || CHANGE GRAM UNITS 1 Intervalve.. 511
BIAS 5 single  sneed. Comnlsie
2 mid. 2 v ~18 WILh © pick-up. #2196 MAINS TRANSFORMERS
50 mfd. 12 v.w reo-spred,  with twi 0 volts 3 i
50 mfd. 50 v.w 16 E'{‘O‘; e ith hca&dP AH 200-250 volts e.p.s. primary.
75 mfd. 12 v.w oo L4 B £12196 = s {H‘.&‘w quality, tully guaran-
9 6. eot
©. mains. Wired LIMITED QUANTITY . -
SUPERHET COILS and  complete  with  vaives, ONLY. MEBA 3 330-0-350 v. 80 mA,

Aerial d_oscillat For | £3 19 8. Curriaze 5- extra 63 v.4a.,5v. 2a. Both fila-

e_lla}\_";nl F‘O'\b:.m‘?) iicrd w‘?I'] M - T ments tapped at 4 volts. An

cuit. Sy ea(:h coi‘l . ideal replacment trans. Price,

. high. lin. diam. e N
No, 1. Long and metium wave. I /‘ Q K \" ,.~ ]‘ \ l) lo '\";_\45‘ 3,:) 0-350 \§N Llr_:‘g n;A.
211 per pair R3v.1a .5, v.3a. With mains
\n é 10-36 Metro-. 111 per 44 . B . - , tapping board. Price, 27 8.

LASKY'S - ) AD)., LTD.. MEBA S 350-0-30 v, 107 maA,
l()smzv 4d. per pair esfra. LASKY (i ‘\_“R( o7 (8D ) o s3v.daL by 2a, \\'1'h mal 1

1. @ S T HARROW ROAD. PADDINGTON, taoping board. Price. 22:6.

. F. NSFORM q o MEBA T 2500250 v. 80 .
455 K< Iron dust cores. In LONDO w.9. sav. Valsv. 2a ]lnl\h fta-
;]1!?':\ ]r;:’idn\w)li't'x n{"[. SIIZ;S Tezolionzs » CUNninzham 197)-7204 n; nts tapped at § voits. Price
per pair. “PUMAIL ORDER AND DESPATCH DEPARTMENTS : 183-187, R ——
Wearite t.vvf 5 WPL‘F}I_\P; HARROW ROAD. PADDINGTON. LLONDON. W.1). Telephone : -230-241) voits, 100 watt.
A T o T, T LaDbroke 4975, 76,
squarc. Price 128 per pair. | Hours: Mon. to Sat. 8.30 a.m to 6 p.m. : Thurs., hall dav. 1 p.m.

and packing charges (unles< otherw stated ; onorders SUPERHET COIL PACKS
\I : ‘I \I \ ALVE OFFER 4 £10—3<. 6d. extra s over | 3. Wavebands @ 12-35 mecres :
ves, ch U5, El \ju ed otherwlse, Al goods | 35-100 metres | 200-557 metres,
*"!"89 LCHBJ 396 POST FREE st Size : 4 x 1 x 3in. Price 16/-,
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OLLOWING upon the * Aerial ldeas™ that
have previously appeared, it seems opportune
to discuss further aerial points which can make

Jife more tolerable for the city-bound amateur
with very restricted space at his disposal. Naturally
enough, space restrictions are felt most keenly
upon the top band and upon 80 metres, and further
pointers concerning these bands are in order.

As previously discussed, the compacted aerials
in which the feeder system is included in the ** resonant
length ° are very useful in obtaining an efficient
radiating system for the L.F. bands that can be
accommodated in very restricted spaces. The “bent”
system, shown in Fig. 1, is also very useful (particu-
larly if combined with the compacted aerials utilising
the feeders as part of the total resonant lengths),
as by hanging part of the wire down at the ends, as
much radiating wire as possible is included in a
restricted ** run.” Thus, if the clear " run ™ of top
length is, say. 30ft., and if the aerial itself is raised
some 20ft. above the ground, then the two hanging
lengths can each be 20ft. long. Thus t(he total
radiating wire section will actually be some 70ft.
To make up a system having a fundamental reson-
ance in the 80-metre band, a total system length of
132ft. is required, and, as previously explained, this
can be achieved in the present example by centre-
feeding with 31ft. of spaced feeder. Incidentally,
300 ohm moulded line is quite effective in these
compacted systems as the feeder, while spaced feeder
of the open-wire type is also suitable. It is hoped
that as a result of discussions with manufacturers,
a new type of feederline will be made available for
amateur use, which will be equally suitable for
tuned systemis and also for the " matched impedance
special ” recently described in this magazine.

However, there is another interesting point about
the ** bent” aerial of Fig. 1. The design enables
more of the ™ best part ™’ of the aerial to be arranged
in the clear. To explain this, it should be noted that
" the best part ” of a transmitting aerial is the part
at which current is highest. As is well known, with
a half-wave aerial, bending down the last few feet
of the radiating top portion has sery little effect
indeed on performance.

CENTRE-LOADED AERIALS
By O. J. Russell (G3BHJ)

*¢ Loading > .

It is intended 1o stress the fact rhat the '* high
current ~ part of an aerial are the parts from which
radiation is greatest, as this is very important in the
consideration of Marconi type aerials. The use
of a short length of wire ** loaded ”” up as a Marconi
system is well known (Fig. 2). However, as the
amateur with resiricted space who wishes to operate
the top band has to use a “ short ™ length of wire,
that is a length of wire shorter than a quarter-wave-
length. then a large amount of ** loading ™ inductance
has to be added in order to resonate the system.
Unfortunately, the °" high current ™ part of the
aerial has in effect disappeared into the coil, while
the part that is left represents the relatively less
effective end portion of the aerial. It is perfectly
legitimate to regard a coil-loaded aerial as derived
from a long aerial by winding the " surplus ™ length
into the loading coil. This is illusteated in Fig. 3,
where it will be seen that the coil-loaded aerial of
the Marconi type has to utilise the ‘' poorest”
of low current portion of the aerial as the actual
radiating portion.

The above considerations reveal that there are quite

-
-
—
-

e e —

\
\

Fig. 1.—"" Benmt ™ anienna.  The current distribution
(dotted lines) shows rthat the high current portion
is in the centre. Little loss results from allowing

the ends of the antemna 1o hang down, as their
contribution 1o radiation is relatively slight.
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a few reasons why really good top-band results are
- difficult to get, particularly when space is limited ! As
readers will bé aware, there is also the problem of
securing reasonably low earth losses. However, there
is a ray of hope. Clearly, as Fig. 3 shows, we have
“ wound up " all the high current parts of our aerial
into the loading coil, so that we are forced to use the
low current part of the radiator. Supposing, however,
we wind up the low current part into a coil, and
retain the high current part as a radiatior ? In effect,
this is the object of the ** centre-loaded” aerial
shown in Fig. 4. By inserting a loading coil in the

1 [)
/ 1 ‘
\ / ;
S
A B. : ! /J
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Fig. 2 (lefty.— Marconi > type antenna (A) and

the current distribution diagram (B). The high

current portion is no longer on the aerial itself,
but has * disappeared > into the loading coil.

Fig. 3 (righty.—Comparison of the quarter-wave
clement, with the Marconi tuned with a loading
coil, showing how the most effective radiating
portion of the antenna is lost by end loading.

centre of the radiating portion, we find that the base
loading coil required at the station end becomes much
smaller in size, and part at least ol the higher current
portion is transferred to the actual radiating aerial.
In this way a considerably more effective radiating
(and receiving) aerial for top band use becomes
feasible. In fact it is possible, by loading coils used
in this fashion, to make a short vertical whip aerial
an efficient top band radiator. Aerials of this type
are in fact very popular in the U.S.A. for mobile
transmission work on 80 metres and the top band,
as the loading coil system converts a very poor
radiator of the short whip type to a reasonably
effective radiator. Applied to rather longer aerials,

a correspondingly greater improvement can be
expected.
/f—_—
/ :
1

Fig. 4 (left).~—A loading coil placed
! in the centre of a Marconi type
! " system, enables some of the valuable
! high-current portion to be produced
on the radiating wire, thus improving

operation.  Fig. 5 (right).—A short
centre-fed antenna can be centre-
7 loaded so as to provide effective

topband operation.

Centre-loading

The amateur with restricted space facilities will
find a little experimenting with *‘ centre ” loading
coils will be very well rewarded. The writer, in fact,
has had good results on the top band with a 20ft.
aerial with a centre-loading coil. A point deserving
of attention, however, is that the insulation of the
coil should be very good, as quite high voltages may
be developed across it, particularly if a large coil is
used to resonate a short aerial. Some form of pro-
tection against the weather is necessary so that damp
and rain are kept from the coil. A practical limit
is reached round about the point when, the total
length of wire wound into the coil equals the léngth
of wire necessary to provide a quarter-wavelength in
conjunction with the wire already used in the aerial,
and in many cases less wire than this can be used.
In any case the size of coil required to improve a
short aerial is not critical, as starting with a small
coil, improvement in performance increases with
coil size until the whole system approaches a fully
resonant condition. The amateur who already has a
short Marconi type wire can experiment cauti-
ously by progressively increasing the number of
turns of a loading coil inserted into the centre of the
wire. It will be found that the loading conditions
at the series-tuned loading circuit at the station

——
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Fig. 6.—Combination of centre-loading with the
“bent > antenna. This makes the nost use possible
of linited space. ;

end will then require less and less inductance at the
aerial tuning network. In fact, it is possible to load
beyond the series position and arrive at a heavily
loaded wire which will actually prefer a parallel-tuned
circuit at the aerial tuning unit ! However, as with
most things, judicious moderation will be found more
effective. In other words, if the centre-loading coil
is made unduly large, the losses of the centre-loading
coil aiso become unduly large, so that no further
advantage is gained. By the same token, a low-loss
construction coil wound with heavy gauge wire on a
low-loss former is preferable. For obvious reasons
a large coil will also be heavy which also places a
practical limit upon the amount of centre-loading
feasible in given circumstances. For these reasons,
therefore, the above factors provide for an intriguing
amount of useful experimentation by the amateur
determined to obtain the maximum efticiency under
difficulties.

Finally, there is absolutely no reason at all why the
above principles of centre-loading should not be
applied to aerials of other than the Marconi type.

(Cancluded on page 50)
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Py
. Recording Tapes

A complete range of recording tapes is

ag availabte and the following can generally

e supplied ftrom stock. Simphonic

Grade “*A” High coercive tape, per 1,20011.

' spool, 35/-. Simphonic  Grade “B”

- . Medium coercive tape, per [,200ft. spool,

25/-. G.E.C. Grade A" tape, per 1,200f1.

spool, 30/-. E.M.l. Grade H6SA LE}W Per bottle, 4/9.
35— s

E.M.I. Grade H60A High coercive tape,

per 1,200ft. spool, 35/-. Scotch Boy Grade

35/~ ‘ DAL
Spare Tape Spools

7in. Diameter standard metal spools,
capacity 1,2001t., 4/-, Sin. diameter
standard metal spools, capacity 60011.,
3/6. 7in. Diameter plastic spools, capacity

coercive tape, per 1,200ft. spoul,

MCI1-111 tape, per 1,200ft. spool,

SIMON SOUND SERVICE

these are gour accessories

Tape Joining

Fluid

This special preparation  is
available 1o facilitate the splic-

ng of broken plastic recording ~
® tapes. Dries firmly in a few
seconds.  Glass rod fixed into
botile cap for easy application.
}
Type

Recommended for use where
a higher standard of qual-
ity than is obtained with
the crystal type is demanded.
Useful as a general purpose
microphone for Public Ad-

1,200ft., 4/- dr}cjss worli‘ as well as many

3 . ; N other applications. Sensitiv-

1”""'01)’.0"03 ity approximately the same

I The microphone iilustrated is the standard as the crystal type, and this

. one supplied with the Simphonic 2B Re- niicrophone has 4 substan-

i . b corder. It is a crystal type hand microphone, tially even Irequency res-

and has a particular appeal because it is ponse up to 6,900 cycles.

ideally suited for speech applications with Complete with heavy cast

smiall recording equipments. Chief character- base, 91t screened lead and

Tistic is its high sensitivity at comparatively jack plug and with built-

low cost. Complete with 9tt. screened lead in translformer and muting
| and juck plug, £2/10/-. switch, £7/5/-

48-50, GEORGE STREET, LONDON, W.i

Telephane : WELbeck 2371 (5 lines). Grams : Simsale, Wesdo, London, Cables : Simsale, London.

INDIC.ATOR UNKU TYPE 182\, This unit contains VCR317
Cathode Ray 6in. Tube, compiete with Mu-metal screen, 3 EF50,

4 8P61 und 1 5U4G vaives, 9 wire-wound volume centrols and
h\l&ﬂbit} of Resistors and Condensers. Suitable either for basis
©f Television (tfull picture guaranteed) or Oscilloscope. Offered
BRAND NEW (le“s relay) in original packing case at 79 6d. Plus
38 carr. ' W.W.” Circiit supplied Free,

o finog

MIIIHIWIMIIHMH E N R Y b Snmmuumuuunmmu

PYE 45 Me s STRIP.  Size 15in. x 8in. x 2in. Complete with 45
me's Pye Strip, 12 valves, 10 EF50, EB34 and EAS0. volume controls
and hosts of Resistors and Condensers.  Sound and vision can be
incorporated on this chassis with minimum space. New con-
dition. Modification data supplied. Price £5, carriage paid.

A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR +«
Anr =asy to build unit that can be used for I.F. and Audic signal tracing. without any switching or tuning, including variable out-
ppy oscillator, for amplifier checking. Highly sensitive. responds to signals picked up from an ordinary receiving aerial. The
eireuit is that of a high-gain 2-stage, resistance-coupled aundio frequency ampiifier. employing 3 miniature 1.4 valves. with a 3in.
' speaker in the output Of the Power Ambplifier Stage. An added advantage being that as this Unit is ** All-Dry *' it can be nsed
. with safety on A.C. oy .D.C. mains and Battery sets. The complate Kit, with bortable cabinet (ize 6in. X 7in. x Gin.) and bat-
. tery weighs only 4 lbs. Wﬂ shall be pleased to supply a complete Kit for the construntion of the ahove. right down to the last nut
i and bolt. including 2-IT4 and 1-154 Valves, 3in. Speaker and Portable case and All-Dry Battery for £4/19 6. Concise instructions
and circuits supplied. 1f preferred, circuit and instructions only can be supplied for 1 6. If required this Unit will be assembled
and tusted for an extra charge of 15/-. This is a highly efficient, instrument, and a MUST for every radio man.

: WALK TALKIE TYPE “ 48 ™ complete with 6 valves. 2VP23,
© HL23, DD QP.’.a‘ TP25 and ATP4. aerial rods, L.F. trans., 1.6 mes.
mike trens. in new condition, but less transmitting components
and coils removed by M.O.S.. 35/~ carr. paid. (Less Valves, 12,6.)

- ENCEPTIONAL VALVE OFFER
‘Ten EF30 Brand New (Ex-Units) ... ... 55/-Set
6K8G, BK7G, 6Q7G. 5Z4G. 6VEG (or K’I‘ul\ 428
1R5, 155, 1T4 or (354 or 3V4).. .. 3216 ..
TP25, HL23:DD. VP23, PEN2Z (or QF"' .. 276 ..
6KBG. 3K7G. 6Q7G. 25A6G, 2575 or ?’)ZGG 44/-
, 12K8GT, 12K7GT, 12Q7GT, 35Z4GT. 35L6GT or ra()LSG[‘ 45/~ ..
— 12SA7(”I.-£‘ 128K7GT, 128Q7GT, 3524GT, ’jﬁLGGT or
N SOLET o

42,6
We have over 10.000 New Valves in Stock. B.V.A. and Ex-
Government. Let us have your reguirements.

CATIHHODE RAY TUBES:

VCR97. Guaranteed fu)i picture. 40'-, carr. 5/-.
VCR517. Guaranteed tull picture. 40 - carr. 5/-
3BP1. Suitable for 'scopes and Tel. 25/, carr 3i-
MU-METAL SCREEN for VCR97 or 5I7. 12 6d.

9in, ESCUTCHEON, Brown bakelite. Svitable plate glass and
mask for 9in. tube. Price 76 each.

No. 38 “WALKIE TALKIE” TRANS-RECEIVER (Case
removed) complete with Throat Mike. 'Phones, Junction Box and
aerial rods in canvas bag. Freg. range 7.4 t0 9 Mc/s. All units are
as new and test,ed before dispatch.  As supplied to Overseas Police
Forces. £4196. Carr. 23 ¢d.

STROBE UNITS. Brand New, in sealed cartons, these contain
S1X EF30s, five EA50s. one SPHI. a host of condensers, resistors,
transformers. chokes. rcla: witches. seven pats and five smooth-
ing condensers. Size 16in. x n.x71in. Only 67 8, plus5/- carriaze.

SEND POSTAGE{FOR NEW 1953 COMPREHENSIVE 28 PAGE CATALOGUE.
Open Mon.-Fri.,, 9—5.20. Sat., 6 p.m. Thurs, 1 p.m.

5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 0401.
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A REMARKABLE ACHIEVEMENT
AN FILTER DESIGN

'I‘III< 1.6
CUTTING I-IIH
infinitely variable, Lut.tzincr
at any desired freauency
hetween 4,000 and 8,000 ¢.p.s.
Connects between oulput
trapsformer and 15 ohm
speaker. Ideal for long play-
ing and ordinary records,
and heterodyne whistles on
radio, No distortion, hum
or  appreciable loss of
volume. Cutg af an average
steepness of 80 db. rer
octave.

With IN-

OUT suitch

and rariablecontrol

with cale. In metas
case

£4'1 o-o Leaflet from the malkors.
E.M.Gi. .. 6, NEWMAN ST., LONDON, W.I.

““ ADCOLA '’ SOLDERING INSTP UMENTS

Regd. Trade Murk
e

[y
ml Design No. 800302
(British, U.S. and Foreign l'ulents)

For Wireless and Telewsnon Assembly

The advanced design“of the  Adcola Instruments meets the
modern reqmremcnts of Television, Telecommunication and

¥ Radar Engineers -
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. to 230/250v.
3116in. dia. Bit. Standard Model 2216
}in. dia. Bit. Standard Model
3/16in. dia. Detachable Bit. Model o00

Sole Manufocturers

ADCOLA PRODUCTS LIMITED

GENERAL OFFICES & WORKS: CRANMER COURT,CLAPHAM
HIGH STREET, LONDON, S.W.4. (MACaulay 4272)

25/~
30i-

“ AUTOMAT "
CHARGER KITS
Thia shows the No.
1 kit assetnbled
into it cave  Built
in one hour, it is
sihple, foulproof
and troublefree.
All new material
with full gnarantee.
Generons size
components No. 1

Kit fv/l2v. 2 amp.
metal rectifier, 47 watt (mnsrormer ballast
bulb for ?v., 6v., l2v. chargei, 38/8d., post
1/8d,, or with handsome ateel case, 52/- plus
poatage 2/,
Ditto but 3 amp. rect and 65 watt.
48/~ or with case 58/8d,, postage ¥/-.
Bliminator Kit. trans, 135v. 30 ma. h.t. rect,,
2v. fa. trickle rect., 2 x L0 rfds. condensers,
case, sCrews, gromiets for I120v. 20/30 ma.
eliminator with trickle chargze, 42/-, postage
1/4d., or less case, 35/~ poatage I/4d.
CHAMPION PRODUCTS,
43, Uplands Way, London, N.21.
hone ; LAB 4457,

GREETINGS

trana.

134

Tel. :

ARE YOU STUCK?

If you are, send S.A.E. and requirements.
We will endeavour to help you.
a complete list of current articles and have
also a large range of METERS of all kinds,
TEST GEAR,” WAVEMETERS,
" ROTARY CONVERTERS, TRANSFORM-
ERS, RECTIFIERS, also Technical Books.

LAWRENCE FRANKEL

Mail Order,
CRANLEY GARDENS,
LONDON, N.io
TUDOR 1404, Tel. :

GO s Jms, sege

ALL CADMIUM PLATED

SET 305 (Size 2BA). Assorted screws and bolts from
5/16in. to 11in. long, with plain hex. nuts, Pinnacle
uuts, double anchor nuts, lock waghers and plain
washers. All rust proof. Average Conteuts, 450
Pieces 7/8, plus 11d. post.

SET 308 (Size 4BA). Ascorted acrews and bolts from
2in. to 1iv. long, with plain hex. nuts, Sinunonds
nuts, and plain washers. All rust proof. Averare
Contents, 800 Pieces, 7,8, plus 11d. post.

SET 307 (3ize 8BA). Assorted acrew 3 from §in. to 1}in.
long, with plain hex. nu*s. Simmonde nuts, shake
proof washers, and plain washers. All rust proof,,
Average Contents. 750 Pieces, 7 8, plua 11d, 1nst.

By post, air-freight or ship, anuywhere in the world,

GOrerseas poal evira.
AN gets well packed in rompartmented boxes.

BERNARD F. WADE LTD.

ILKLEY, YORKS, ENGLAND
Itkley 1767.

Ve have

VALVES,

FREE To AMBITIOUS
ENGINEERS!

Have you sent for your copy ?
‘ENGINEERING

, This 144-page Book1

OPPORTUNITIES * | WHICH IS
is a highly informative YOUR PET
0 SUBIJECT?

guide to the best-paid
Engineering posts. It
tells you how you can
quickly prepare at home
on *“NO PASS—NO
FEE" terms for a
recognised engineering
qualilication,outlines the
widest range of modern
Home-Study Courses in
all branches of Engineer-

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng.
Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship
Television, etc.

ing and explains the
benefits of our Employ- GET SOME
ment Dept. It you're LETTERS
earning less than £15 a AFTERIO_UR
week you cannot afford NAME !
to muss reading this A.M.L.Mech.E,
unique book. Send tor A.M.I.C.E.
your copy to-day— AM.ILPE,
FREE. AM.LM.L
<<=~ FREE COUPON -~--~; L.1.O.B.
Please send me your FREE 144-page ! A.F.BRgAe‘S.
m " c
ENGINEERING OPPORTUNITIES A.M.BrELR.E.

5 CITY & GJILDS
NS ——— gen
i OF EDUCATlON

etc., etc.

BIET

:Subwct or Exam.
sthat interests me
: British nstitute of Engineering Technology ;
. 409B, Shakespeare House,

1, Stratford Place, London, W.I :

SPARKS’ DATA SHEETS.

are the Safest and Finest Constructional Sheets of Guaranteed,,
and Tested Radio Designs.

THE “ MIDDY '’

The finest Two-Vw.Ive All-dry battery design obtainable. Most
popular and always praised. Med.- and Long-waves plus * Ship-to-
Shore ™ tran<m1=s ons. Full-size Data Sheet, 3'2! Post Paid.
THE, * BOSUN" 3

A Three-valve version of the above giving greater Range and

Power. Only released last monvh and already proving a winner.
Full-size Data Shect wlt.h usual detailed Instructions, 3'24.
NOW MEET THLE " SK n'

This is my Latest design. IL is an exceptionally fine T.R.F. 4-valver
bhaving the same waveband coverage as those ahove. Safe and
Efficient in any area. (ood Selectivity, Range and Power. A
fine Set for the Home. Data Sheet, etc.. 3'2¢ Post Paid.

If you have, or make, the ' Middy *' " you can use ALL the pav'ti ia
the * Bosun,” or ALL the ** Bosun " parts in the -~ Skipper

SPARKS' DATA SHEETS FROM A CRYSTAL SET TO A 9-
VALVE QUALITY RADIOGRAM. SEND STAMP FOR LIST.

L. ORMOND SPARKS (P), 253 JUGH SIRULT:

SWANAGE, DORS

BRADMATIC TAPE RECORDING EQUIPMENT
BRADMASTER MODEL 5 TAPE DESK

Two Speeds 3} and 74 i.p.s. Three Motors. Fast wind and

rewind. Band brakes. Pushbutton control. Three heads.
Takes 7 inch reels. Dimensions 13}in. x 154in. x 6}in. deep.
PRICE : Fitted with type 6RP heads . £42.0.0

RP £41.0.0

" o " o
Other models also available to take 9%in. reels.

High Fidelity Sound Heads, Type 5RP (record/pfay). £3/5/0.
Type 6RP (Super Fidelity), £3/15/0. Type SE (Erase), £3/5/0.
Scotch Boy, E.M.I. tape, 35/- per reel ; G.E.C. tape, 30/- per
reel, Gevasonor (Belgian), 35/- per reel. Amplifiers and
Microphones,

Now available : All Mumetal Screening Cans suitable for
Bradmatic Heads, 8/6 each,

Trade supplied Send for Lists

BRADMATIC LIMITED

STATION ROAD o ASTON ® BIRMINGHAM 6
Phone : EAST 0574. Grams : Bradmatic, Birmingham,
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Magnetic Brakung in Jape HRecordens

N_ INTERESTING SWITCHING IDEA FOR THE RECORDING ENTHUSIAST

HILST constructing a magnetic tape recorder,
W the writer was faced with the problem of
braking the reels to bring the mechanism
10 a quick stop. A mechanical system, using felt-lined
shoes which bore against the reel holder hubs was
fitted. This proved inefficient owing to the two reels
not braking simultaneously, with the result that
the tape got broken or else the tape was inclined to
throw out. Attention was then directed to applying
a method of magnetic braking. The principle is to
disconnect the A.C. supply to the motors and apply
a direct current supply to them, which when applied
to-the windings of a fdur-pole induction motor will
bring the arnvature to a stop.

The method was tried in an experimental circuit,
and: after various alterations the circuit  below
was finally fitted. A relay was used in conjunction
with-'the main selector switch, also a stop switch.
A half-wave metal rectifier was uscd to supply the
D.C.for the braking. The relay is actuated by pressing
a bulton which depresses the relay trembler, or this
operation can be carried out by placing a spring-
loaded shorting swntch across the relay contacts E.
The stop operation is carried out by an Arcoelectric
switch type T615B, this switch normally has one pair
of contacts shorting, but when depressed these
contacts open and the second pair of contacts is
closed, the opening of the first pair occurring a
frdcnon of a second before the second pair closes.
This type of switch is ideal for the purpose, as it is
operated by pressing a spring-loaded button. If
another type of switch is used, it is essential that the
operation described above takes place, otherwise

By Alfred Thomson

damage to the equipment may rcsult. If both start
and stop buttons are depressed together no damage
can result.

The selector switch is a four-pole, four-way, two-
bank ceramic type which was obtained from an
advertiser in this journal at 3s. 9d. The relay was an
ex-government type and has six sets of contacts,
four sets making and two breaking when the relay
closes. The coil of the relay was for 12- or 6-volt
operation, and as a 6-volt D.C. supply was available
in the amplifier equipment this was used to energise
the relay. Various types of relays are available with
a coil wound for 200-250 voelts, and this voltage could
be obtained from the power pack as the correct
requirements of this type of relay are only a few
milliamperes.

Waters 1, 2 and 3 on the selector switch controf the
motors, whilst No. 4 controls an indicator unit using
6.3-volt dial lamps.

Operation

As shown below the selector switch is in the
Record position. When the start button is depressed
relay contacts E close which completes the cnergising
circuit and the relay holds. When the relay closes
contacts D are closed and the A.C. supply is connected
through to the selector switches 1, 2 and 3, and the
motors energised and the mechanism starts operating.
The 1,000 ohm resistor in the supply motor circuit
is to supply only enough energising to maintain
tape tension. When the relay is closed relay contacts
C and F are open, as also are contact points B on the
stop switch, 0 that no D.C. supply is present in the

D,C. will be applied before the A.C. is removed and circuit. Relay contacts G and H are closed when the
" "200-250u
| AC. Mains ] ]
Supply Capstan Take —up
Motor Metor Motor
Forwaro;) 4 Pecord, @ 3
Lewing -} "o ®
Playback
5004
X /2(())0
. e { ] e
{ [ I
G H
> Energising supphy

Theoretical circuit of Mr.

- for relay

Thomsoin's idea.
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mechanism is running ; these contacts short-circuit
the 500-ohm resistors X and Y. When the stop button
is depressed, points A on the stop switch are opened
thus breaking the relay energising circuit and the
relay opens. Contacts D and E are opened and the
A.C. supply to the motors removed. At the same time
relay contacts C and [ are closed, so changing the
motor circuits over to receive the D.C. supply. A
fraction of a second after the above operation has
taken place, stop button contacts B are closed so
applying A.C. to the metal rectifier M and the
rectified D.C. is applied to the motor circuits via the
current-limiting resistor R of 100 ohms, and contacts
C and F, thus bringing the reels to a stop. When the
stop button is released, points B are opened, removing
the D.C. from the circuit and no further operation
can take place until the start button is again depressed,
as it requires contact points A and E to be closed
before the relay is energised.

Limiting Resistors
The resistors X and Y are included to limit the D.C.

energising to the motor which is pulling on fast
rewind or forward wind. When the full D.C. supply
was applied to both motors on a fast rewind or fast
forward wind, it was found that tape sometimes
spilled. By applying full D.C. to the reel. from which
the tape is being pulled and less D.C. to the pulling
motor a much smoother action takes place, and the
tape is kept taut. During normal running of the
mechanism the resistors X and Y are shorted out by
relay contacts G and H.

The value of the resistors in the mechanism may
have to be varied from the figures quoted, depending
on the types of motor employed.

The metal rectifier used was a Standard Telephones
and Cables Type RM4, because this was to hand, but
any half-wave metal rectifier capable of delivering 200-
230 volts at approximately 100 m/A will be suitable
for the circuit.

No doubt the circuit shown can be improved
upon, and the interested reader may take the circuit
as a basis for experiment.

Instantaneous Switching
for VHF. Converters

By V. M. Fiske

HE practice of using separate superhet converters
for receiving individual V.H.F. bands, although
costly, is to be recommended, for the valves

and components may then be selected to suit the
required frequency, and the resultant circuit is highly
efficient. Where two converters are in regular use,
however, this advantage is offset by the inevitable
changeover from one converter to the other, with the
consequent need for power supply, and reahgnmcnt
particularly when diffetent [.F.s are used. To
eliminate this procedure, the following method may

be adopted to allow instantaneous swuched operation - -

of either converter.

Modified Transformers

H.F. transfrrmers consisting of two tuned wmdmp,s
of equal inductance may be easily modified to
function as a common [.F. output transformer for

ANV

:

=
’-

b
To Mixer
Anode I

7o
QOsc./

AV, —o

4

L

e
To Mixer

To
Anode 2 Osc.e

Circuit showing 'the switching scheme mentioned in the
- above notes.

\

two separate converters, operating on totally different
signal frequencies. Such converters may ;con-
veniently be built on to one chassis.

The modification consists simply in wmdmg an
output coil equidistant between the existing windings,
and arranging for the voltage supply to be connected
10 either converter by means of a front -panel
switch.

The extra coil should have the correct number of
turns to suit the input impedance of the L.F. valve,
and an estimation may be taken as one- quarter the
number of turns on one *‘ primary.’

Theoretically, the coupling factors of the two
resultant transformers are dissimilar, but in practice
this may be disregarded as the advantage of having
instantaneous operation of either converter far
outweighs the slight reduction in output -efficicncy.

"
Wire Coverage

Such an arrangement has been found to be'very
satisfactory with signal frequencies as widely separated
as 40-450 Mc/s., using an I.F. of 10 Mc/s.

If desired, the heater supply may be switched
simultaneously with the H.T., but in order to eliminaté

-frequency drift as much as possible, the indicated

arrangement is to_be preferred. It will be obvious
that where a stabilised H.T. supply is used for the
oscillators, an extra switch wafer must be provided.

A CHRISTMAS GIFT PROBLEM?

If you are still undecided what to glve your friends
for Christmas and they share your interest in radio,
why not solve your. difficuities by letting us send them,
from you, PRACTICAL WIRELESS every month for
a year. .

It is so easy to arrange. Just write to The Subscrip-
tion Manager, (G.2), PRACTICAL WIRELESS, Tower
House, Southampton Street, Strand, London, W.C.2,
enclosing the names and addresses of your friends,
with remittance to cover, and we will do the rest, We
can send the magazine to any address at home or
abroad at the annual rate of 13s. 6d. (Canada, 13s.).
An attractive greetings card will be sent in your name
with the first Gift Copy. .

Remember a Christmas Qubscnpnon for PRACTICAL
WIRELESS is a gift which will give pleasure and is a
reminder of your good wishes the whole year through.

3
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DESIGNS FOR THE HOME CONSTRUCTOR

THE ** MINI FOUR,"—A 4-valve Bat-
tery Superhet Receiver, designed by
** Practical Wireless” to receive 4 Pre-Set
Stations. no tuning being necessary. The
complete Receiver can be built for
£8,10/0 (plus case, 15/6). Send 1.6 for
Assembly Instructions, Layouts and

THE ‘* WIRELESS WCRLD " 3-VALVE SET

A Midget 3-valve T.R.F. Rezeiver for operation on A.C.
mains. covering long and medium wavebands.

We are able to supply all of the compoaent:
set.

to butld this

dzsigned,
b.

as

s. valves and moving

Component. Price List.
‘THE ‘" MINI

either a

respectively tplus ca<e. 15 6),
structions.
Price List. 2',

THE ** MINT TWIN"—The
for the beginner !

Medium Wavebands.

and  14/9  for suitable
Complete instructions, layouts and price list 1 3.

TWO-TIIREE."—Com-
plete diagrarns and layouts from which

T.R.F. 3-valve set or a 2-valve
set (alterwards easily converted ta the ass
3-valve) can be made for £5 30 0or €436
Full In-
Layouts and Component

ideal
A sinipie l-valve 2-
stage Battery Set covering Long and
Can be built for
37 6. plus @/8 for atiractive P’lastic Case
{ i headphones.

»

» Set. including dial and

set ® drive assembly and cabi-
net. £7 3 6.

speaker. etc., at th
following prices :
construct  complete
. less dial and drive
mbly. £5 5:0, i
including djal
assembly, £6.
To construct the combplete

Overall size of cabinet 1s 72in. x 53in. x 11lin.
A rveprint of the desizner's article. giving Cirzuit and
Assembly Instructions (this i’ available separately for
8d.). together with a Practical Component Luyout is
inciuded with each of above assemblics.

A QUALITY “PUSH-PULL" AMPLIFIER KIT

A Kir of Parts te build a 6-8 watt Push-Pull Amplifier for
operation on A.C. mains 200-250 volts.
Incorporates a simple arrangement to enable either a magne tic.
arystal. or lightweight pick- 5
up to be used.
A 10-watt Qutput Transfnr-
mer ‘s designed to match
from 2 to 15 ohm speakers.
:ggne control Is inCorporated.
e overall rize of the
assembled cha. ts 10in. x
8in. » %iin high. Price of
kit camplete in every detail,
Jneluding drilled chassis and
valvez, £6/17/o. Component
lavout Is supplied. .
Price of assembled chassis. supplied
ready for use. £8 2 8. Instructions,
layouis and price list 1/-.

A complete kit of parts to build a Midget * Alldry ' Battery Flimina-
tor, giving approx. 69 volts and 3.4 volts.

This Eliminator is for use on A.C. mains and is suitable for any 4-
valve Superhet Re&)elver requiring H.T, and L.T. voltage as above,

or

volts,

The kitisquiteeasilv
and
ansembled
housed
aluminium case, size
4%in, x 1iin. x 5iin.
Price
kit.
follow assembly in-
structions. 42/, . -

In addition we can offer a similar COMPILETE KIT to provide approx.
90_vult,s and 1.4 volts. Size ot asrembled Unit 7in. » 2¢in. x 151n. Price

7.6,

1€0css00000080
“PERSONAL SET ' BATTERY ELIMINATOR

approx. to

s,

s,

auvick

a lizht

of complete
with casy to

% Send 9d. P.C. for our STOCK LIST, showing many KITS OF PARTS for Sets cnd Battery Chargers and ** hundreds ™ of Wireless
Components. When ordering please include 1/6 to cover cost of postage and packing.

‘" STERN RADIO LTD., 109 &. II5, FLEET STREET, E.C4.

Telephone @
CENtral 5814 & 2260

Come to the CLASSIC for
ALL TAPE RECORDING REQUIREMENTS

TAPE DECKS, TAPE EQUIPMENT, COMPONENTS,
.AND COMPLETE TAPE RECORDERS, AVAILABLE

I I FROM STOCK.

AGENTS FOR :

' Wearite Tape Deck ... £35.0,0
Bradmatic Tape Desk £42.0.0
Truvex Tape Desk . £23.2.0
Ltane Tape Desk . o £16.16.0
Simon 2B £60.0.0
. Scophony £65.0.0
Ferrograph £79.10.0
‘T IR. Portable ... £119.10.0
Quad Tape R. . . £16.16.0
Bradmiatic Circuits ... 5.0
Bradmatic Osciliator Coil 9.0
Bradn:atic Plate Coil ... 9.0
Bradmatic Murretal Screens ... 4.0
Bradmatic Guide Pillars 5.0
Bradmatic 6 RP Heads . . £3.15.0
Bradmatic 5 RP Heads . £3.5.0
Bradmatic 5E Erase Head o 5 o £3.5.0
Spare Spools, 600 ft. ... 0E0 4.6
Spare Spools, 1,200 ft. ... 6.6
Tapes, G.E.C. ... £1.15.0
Tapes, Scotch Bo . £1.15.0
Tapes EEMI, ... £1.15.0

Tape Recording Specialists.  Demonstrations Daily.
Credit sale and hire purchase facilities available.

THE CLASSIC ELECTRICAL CO. LTD.
‘*The HI-FI Television Specialists *’

Addiscombe Reoad, Croydon,
Tel. : ADDiscombe 606]/6062.

364," Lower Surrey.

\\ ~ _—

THOSE who wish to supplement their existing know-
ledge with a sound technological background and, if
necessary. pass qualifying examinations, can do so by
means of 1.C.S. Home Study Courses. These include
RADIO  SERVICE ENGINEERING -+ RADIO
ENGINEERING . T/V TECHNOLOGY - ELEMENT-
ARY ELECTRONICS :© RADAR ° ADVANCED
SHORT WAVYE RADIO * RADIO and traiping for the

Sfollowing examinations—B.LR.E. * P.M.G. CERTIFI-

CATES FOR WIRELESS OPERATORS - C. & G.
TELECOMMUNICATIONS . C. & G. RADIO SER-

VICING CERT. (RT.EB.) * C. & G. RADIO
AMATEURS . etc. etc.
Students are couached until successful.  Fees

are moderate and include all books required.
GENEROUS DISCOUNT TO H.M. FORCES
WRITE TODAY for FREE BOOKLET deycribing
complete  facilities for the successful studv of Radio
and T}V rechnology.

LTH.
Dept. 170B, International Bldgs., Kingsway, London, W.(.2

Please send booklet on subject

Address

WwWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

44 PRACTICAL WIRELESS

0-12 v., 0-250 v. A.C. D.C,
Robustly constructed in Black

Lacquered Brass Case,  this
accurate and well-finished instru-
ment has many uses in the work-
shop and the home. The Dual
Range makes possihle the
accurate testing of Car, and all
L.T. and H.T. Batteries, and
house and workshop wiring.
The moving Iron System permits
considerable overload without
damage to the instiument.
Particular atiention has been
paid to Scale Clarity.

DIAMETER 2ins, DEPTH lin.

T | P VI

Price 19 - each.
Pius postage and packing 1'-,

shrubland Works, Banstead,
sureey,

AERIAL MASTS

Again we have been fortunate to secure a limited number of
13ft. WOODEN MASTS, approx. 2in. dia. slight taper and
ideal for television chimney masts, etc.

PRICE 7/6 EACH. Carriage 2/6 or IN LOTS OF 4 OR OVER
6/- EACH, Carriage 3/-.

T.V. DIPOLE AERIALS. For all channels. Heavy Bakelite
Insulator and &in. dia. elements for inside or outside use.
(Please state for which station when ordering.)

15/- EACH, PACKING AND CARRIAGE 2/6.
POLYETHELYNE DIPOLE INSULATORS fitced with Zin.
dia. Brass stubs; with your own elements and a small amount
of ingenuity a very highly efficient aerial system can be con-
structed.

PRICE 5/-, postage |/6.

WALTON’S WIRELESS STORES
48, Stafford Street, WOLVERHAMPTON.
Send s.a.e. and 3d. for latest hst.

—THE MODERN BOOK C0.—

Radio Valve Data. compiled by ' Wire-
less World." New 9rd cd. 3. 6d. ard HAYN
Postage 3d.

Fhe Resonant Cavily Magnetron,
by R. S. H. Boulding. 21~, Postage 6d.

» Use of Radar at Sea, 305, Postage

Maypole Estate,

January, 1953 -

TELEVISION COMPONENTS
for the
CPractieal Television Receiver
VIEWMASTER, E.E. TELEVISOR
11'38 in STOCK
Frice Lists avdllahle on request.
J. T. FILMER,
Bexley,

SOUTHERN RADIO'S WIRELESS BARGAINS

TRANSMITTER-RECEIVERS AL l\ll,. Type
38 Mark II. Complete with 3 v lves \hmophom> 'Phones.
Aerial, etf. Guaranteed ready ior the Air. Lo2ss battaries.
VERS: Tvp2 33 Mark IIIL Later
model. Complet al controlled 3100.
TRANSMITTER- ‘RI VERS, Type " 15 7 6-9 M2s. Perfect.

£7100.

Rl,( EIVERS R109. Complete with Enclosed Speaker and
Vibrator Pack for 6 volts. 1.8 to 8.5 mcs. Complete with 8
valves in metal case. £7 15 0. pius 74 rarriage.
AMINISCOPPES, GuI.C, Type M881b. Miniature Cathode Ray
Oscilloscopes. 1iin. Tube. Time base, etce.. et:. Brand New in
Maker’s Sealed Caltom with Leatheratte Cavryini Case.
£15100. plus 5- ca

. For use on Wood, Motal, ete.,
o 3tin. 5
S,

ete.  Adjustable {rom ¢ f
Complete with long lead and

THROAT \II( I{()I'll()
plug. M 4 8.
[ Y

\I.\I' CASES. Uin. by 10/in,

Ideal tor Ct 8.
STAR 1D 5 erh Hydrograpm" Otfice Mods.
ANT New in cases. 5 6.

l()l(\ W x 6 and
CON TRIAL FI

formity w)th P.0. Specificat

CONTACTOR TIME SWIT

2 Impulses per second. Thermosta

case. 11'6. Remote Controls lor above, 7 6. -

VISUAL INDICATORS, Type 3 (10Q4). Contains two Moving

Coil Microamp Meter Movements. Neons, etc. Earily con-

vertible to efhclent M.C. Meteh 11 -. Conversion fully

in W Sent..

. lOOAsaorbed \'alues

17 pIYs each 11 - per doz.

R NI, T, “916 " in con-

Instrecrions, 4.5
Movements.,

In Soundbraol

Wireended | to 2 watts.
INSERS. 100 Assol ted Tubular and Mica Cnndensm\

All useful values. 15 - pf

ROL CABLES for (‘ommand Receivers B.C. 45345

14tc with adaptors at cither end. 10 -

Fu'l List of Rudin Books, 2'd. Hundrzds of more Linzs for Callers.

SOUTHERN RADIO SUPPLY LTD.

11, LITTLE NEWPORT ST., LONDON, W.C.2

GERrurd 5652

) CABIVETS )
To YOUR specification. Send %d:
for illustrated catalogue.

CONMPONENTS

Kent, We hold extensive stocks of mdio-y

o 1on 1 Tel. ; Bexleyheath 1267 and television components. 3
sotmnl Recording  and teproduc- - .
tion. by J. W. Godirey and S. W. GIRRAMN. A"(’T‘()"s

Amos. 30s. Postage 9d.

Feedbacek, bv N, H. Crowhurst.

EW GOODS ONL

All the latest Auto-changers and

3~. 8d. Postage 3d. I f Pick-ups available.
et gt B tation. by S| AMPLIFIERS :
(}‘;gixb-g;gil{ani R Johmsoa.  48s. | 3 x 80 v. 80012 v 23 50 X 50 ¥ Qﬁm seng for details of our Iatesf":
)lnjlwnnnu- for ‘Telecommunica- 1("(;‘: 9{)1 :2t30; Oléqoh{é]léd: A'{’?ll‘(i 1L1/|2) Loz(igg models. -
oy Dot A Vg | 1-7 to 01 16 Sil. Mica: tip to 109 pf. SPEAKERS )

‘E

Postage fid. 3.000 pf..
Tetecommunications Principles. by wie leo 38
R Renton. 37~ 8¢. Postage 9d. VOLUMIE
Wireless Servieing Manuaio by W, T. Values.
Cocking. 12«. 6d. Postage 6d. 59
Foundations of Wircless, by M. G.
Scroggie. 12-~. 68d. Postage 9d. | le:
Time Bases, by 0. 8. Puctle |
32~, Postage 9d.
Mes and Practice of  Radar,
v H. F. Penrose and R. Boulding. to 1
42<, Postage 9d. a
tadio Receiver Servicing and Main- ‘
|

. post 6d

: to 500 pf,. 1= to 1.000 pt
all Sil.

CONT R()I S.—Le,

3 Wi
Hem' Mide. t.\pe R
09 D.P. sw, 66 Wre Wound,

8 5 2Rl All sizes and types available. We

Mica Couds. 500 v ttock  the full GOODMANS range.
Spdls., all
;5w DL s TELEVISIOV !

eg, A All the VIEWMASTER parts are’

.78 stocked.
& 223.0 ’11‘/(.‘11 Send 6d. for complete and
95w, L.r's 3 .. latest lists.
sirsot || LEWIS RADIO CO.

l’sts ad
All correspondence to :
(Dept. K. lb)

tenance. by E. J. G. Lewis. 10~ 2. IR \A\'(‘Eh S
Postage 6d.
The Radio Amateur's Handbnol,

1952, bv the A.R.R.L. 32+, Postage 1s.

We have the finest selection of British
and American_ radio publications in

the Country. Complete list on applica- Accurately tests
tion. . Hizh, Low and
v Grid Bias Bat

19-23, PRAED STREET, | teries. \rite for

(Dept. P.1) LONDON, W.2 leatet 20 M,

PADd ngton 4183.

322, HIGH RD., WOOD GREEN,
LONDON, N.22

Callers to :
120, GREEN LANES, PALMERS
GREEN, LONDON, N.i3
(Near Bowes Road)

BOWes Park 6064

Phone :
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LTHOUGH the high sensitivity and improved
selectivity of the modern short-wave super-
heterodyne is appreciated generally, quite a

number of enthusiasts prefer to use the T.R.F. type-

receivers.

Having heard a superhet in operation which was
noisy so far as the background behind the signal
was concerned their preference was for the T.R.F.

-f.am not going to suggest that superhets, be they
mains or battery types, are by no means noisy.
Some are noisier than others, while among com-
mercially designed and produced models some are
j'_gn‘larkable for the high signal-to-noise ratio.

5;‘ I have, however, known instances where users of
battery types such as O-V-1 and T.R.F. receivers have
iried out mains and battery type superhets and
wlaimed with justification that transmissions, unheard
'ém the superhet, could be received on the simpler
“divpe receivers.

“! The reason for this state of affairs is, of course,
That such signals were so weak that they were below
‘the noise -level of the more powerful and more
zensitive superhet.

"

#Infair Comparisons

2 It is most unfair, however, 10 compare, for
Instance, an A.C. mains type superhet with a mains-
"\(‘iperated T.R.F., and condemn the superhet on the
‘score of noise level, each employing the same number
of valves.

The correct procedure is to carry out (ests with
receivers of the respective types which are so designed
and built that the outputs in terms of volume are
equal. If this is done it will be found that the noise
level of the one equals that of the other.

Operating Procedure

It 1s common practice in many instances where
short-wave superhets are in use, to operate them at
maximum output most of the time. While the
operator has paid for R.F., LF. and audio ourput
controls, these are never as a rule used to full
advantage. Whilst it is permissible, and an advantage,
to run the R.F. stage or stages flat out if the occasion

HORT-WAVE

GIHON

S.W. SUPERHETERODYNES AND
S.W. CONVERTERS
By A. W. Mann

demands, a little 1ime and thought devoted to the
setting of the LF. and audio volume controls will
produce a more satisfactory signal-fo-noise ratio.

I would suggest, therefore, that when listening to
a short-wave superhet operated by someone clse
the manual volume controls should be examined
and the settings should be noted.

Stress is laid an this point, because it is quite
possible that a good receiver, and its designer and
manufacturer, may be condemned most unfairly. *

The modern superhet is capable of providing more
than sufficient output to meet average requirements.
Far better to demonstrate its capabilities in reproduc-
ing weak but clear signals than emphasise its roof-
lifting propensities.

Early Designs

The popularity of shori-wave reception had
reached a high water mark several years before
short-wave superhets, as distinct from the specialised
communication type, were introduced in the U.S.A.
Some of the earlier sponsored and commercial
models incorporated up to six LF. stages. Fixed
tuning and considerable gain the easy way, with
stability, were the attractions. Since then, however,
it has been noted that too much I.F. amplification
results in an impracticable level of noise and the
general trend is to use only one or two stages.

So far as the home constructor is concerned, the
most common mistake is 10 concentrate on a high
output L.F. or audio stage for loudspeaker work.
Certain amateurs, however, use home-constructed
superhets for headphone reception, finiching at the
second detector.

Among these are several successful DX men who
find in this procedure that all the advantages of the
superhet’s high sensitivity and selectivity are combined
with a most satisfactory signal-to-noise ratio.

This brings to mind that the R1155 receiver used as
a headphone receiver in irs origina! form, plus the
addition of an audio volume control, will prove to be
a most satisfactory DX proposition and is capable
of being adjusted so that the noise level is extremely
low.

For and Against

The availability of ex-Service receivers and equip-
ment is regarded in some quarters as a good thing.
With the aid of such equipment many who otherwise
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would never have done so have entered the short-
wave reception field. Some carried out successtul
and difficult conversions. Others failed.

Stocks, however, are getting less and the time will
come when the choice will be between commercially
produced receivers or home-constructed ones. If
the main object is listening, sponsored designs or a
commercially produced receiver are indicated. 1f
experimenting is the attraction, the more ambitious
types of receivers should not be atiempted until the
simpler ones have been tried out.

S.W. Converters

Battery and A.C. mains type short-wave converters
were at one time very popular. The amateur trans-
mitting fraternity nowadays find them increasingly
useful when additional frequency channels not covered
by the station receiver are under consideration, as,
for example, the V.L.F. allocations.

The writer can recall several listeners who in the

past built and used the old autodyne converter, and
those of the triode-pentode and triode-hexode types in
conjunction with broadcast receivers. and  who
obtained results equal to, and, tn some instances
surpassing, those to be obtained with specially
designed receivers, excluding the communications
type.
A spell of converter construction using modern
circuits, valves and methods of construction would,
for instance, enable the experimenter to, as it were,
iron out some ol the snags peculiar to frequency
changers and R.F. preselectors, before carrying the
experiment further by undertaking the construction
of a complete superheterodyne receiver.

As other writers have on occasion pointed out, the
fundamental principle of the superhet is not difficult
to understand. This, however, should not be mis-
construed as meaning that superhets arc simple to
design and build, and that the maximum of efficiency
follows automatically. :

The illustration below shows an A.C. mains
type converter circuit using four-volt heater A.C.
valves. - This in its day was a good performer, and
with some modiiication of resist-
ance values based on the valve
manufacturers’ recommenda-
tions, could be adapted to suit
modern 6.3 volt heater Lypes
now sO popular.

This circuit is used in the
present article to illustrate the
fact that short-wave converters
of the triode-hexode type are by
no means complicated. In
addition, they offer a simple:
solution so far as getting started
on the short waves concerns
those who have an A.C. type
two-band  broadcast  receiver,
which within its scope is satis-
factory.

Q

R.F. Amplification

While there are at present in
use certain  commerciaily  de-
signed communication receivers
which do not incorporate an

B { |

Y\I"|RELES§ January, 1953 B

extra outlay, which the addition of a pre-selector-
stage necessitates, well worth while in the interests of
second channe! effects common to non R.F. types,
plus improved standards of selectivity and sensitivity.

The congested state of both short-wave broadcast
and amateur bands calls for signal frequency selec-
tivity of a high order.

1t is a mistake to assume that superhet selectivity
is alone dependent on the I.F. stages. other, of course,
than with the degree of separation obtainable between
signals adjacent to one another in frequency

Other things being equal, personal choice would
lean towards a communication receiver, for instance,
which incorporated two stages of R.F. preselection.

I.F. selectivity, so far as amateur communication
type superhets are concerned, can be considerably
improved by the use of the crystal filter or gate, or
R.F. regeneration, where it is not possible to include
the former. The double conversion principle, however,
is deservingly gaining popularity. .

From the amateur constructor’s point of view
all three offer problems to be solved, and consider-
able experience is desirable before such additiens
are considered. o

New superhet enthusiasts should stick to tried
and proved pubtished circuits when building experi-
mental models either of complete sets or converters.
An up-to-date superhet manual, and a communica-
tions receiver counterpart, together with a few valve
manufacturers’ manuals, should help in the solulion
of various problems. Original ideas are to be depre-
cated at the outset, while the valve makers™ advice
and recommendations should be strictly adhered to.

At some future date it is the writer’s intention to
deal with the subject of short-wave converter con-
struction in a more practical manner. This, however,
will call for the building and testing of a number of
models beforehand.

In the meantime there are several other subjects to
be dealt with. It is hoped, however, that this article
may clear up some of the erroneous impressions which
centre around superheterodynes and superheterodyne
converters,

O
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erative R.F. arrangements, the
home constructor will find the
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A A.C. mains type Converter,
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- PRATTS RADIO
1070 Harrow Road, Londen, N.W.I0

Tel. :

LADbroke 1734.
ok _1 READY

(N1
AMPLIFIE
TO

ACI0E cas illus-
Jo-watt.  4-valve
unit, neg. feedback. we|
ate mike stage and se|
ale mike and gram inputs.
2 faders and tone control,
input volts mike .002,
gram 21v.. £10-7-6.
MODEL AC18E. 6-valve
unit with p.pult output of
18} watts. separate mike
R stage and separate
and gram input=, 2 faders and tone control. Feedback over 3 stages.
Input volts. mike .003, gram .3v.. £15-5-0. VODEL AC32E.
Specification as ACI8F. but with a larger output stase giving 32
watts output. £18-18-0. MODEL U10k. D.C.’A.C mains. p pull
output of 10 watts. Spec. as ACISE, £12-19-6. All the above ampli-
fiers are complete with metal case. chrome handles and autputs to
1natch 3, 8, 15 ohm speakers. All have H.T. and 1..T. connectors for
supplving power to tuning units (as have ACAC and AC4C. but not
UIOE and U4C). See tuning units below MOIEL AC8C, 5-valve
chassis with p pull output of 10 watts. Feedback over 3 stages. For
record or radio reproduction. Output to 3. ¢ or 15 ohms. ‘nputs for
radio/LP/standard records £19-10-0. MODEE AC4C (A.CH or
MODEL U4C(A.C. D.C), 2-valve 4-wati amplifier chas<is tor radin/
records. Qutput to 3 ohms, £5-15-0. Al! prices include inland
carriage. Remember that College amplifiers have been in pro-
duction since 1945 and used by hundreds of domestic and commercial
pperators throughout, the world. Demonstrations daily 8.30 to 6 0
.M., on both microphone and records.
We recommend the {llowing eauipment for use with our amplifers:
MICROPHONES, Rothermel 2D9, 59 § : Rothermel D104, £5-5-0:
"Acos 22-1 or 22-2 models. £8-6-0. Stands availahle.
EUNING UNITS, College TU2. Medium-wave Superhet circuit.
complete with valves ready for use. £4-19-6. post, 1 6. Mndel TUL,
3 waveband superhet, variable selectivity 1.S.s. £10-8-6. 'These units
plug straight. into our A.C. amplifiers.
PICK-UPS. Acos GP20. with standard head. £3-11-5.
CGRAMOPIHONE UNKFS, Collaro A.C. units with rim drive motor.
ﬂck-up,_ turntable, cut-out diagram, etc.. Crvstal modet. £8-15-6:
‘Magnetin, £6-8-6. For those who require motor and nurntable
4;?1 (for use with G.P.20 pick-ups) we ofter the following : B.S.R.
. 10 gram vnit £3-17-6 : Collaro AC47 gram unit. centre drive,
£4-13-6.  All types of Record Changers available.
SPEAKFRS. W.R. 10in. Spealers. 12.000 lines. £3-14-9.
All goods are brand new and contain no surplus compenents. Send
3d..stamp for fuiler details. Export enquiries invited,

nmike

Serubbs Laney |

BUILD THIS AMAIING RADIO

PCWERFUL! PERSONAL! PORTABLE!

® Long and Medium |
Waves.

® Selective Tuning.

® Acorn Low Drain
Valve.

® Loud Clear Tone.
® Long Range.

® Only short Aerial
Nceded.

® No Earth Neces-
sary,

FOR

5

Post Free

® Easy to Assemble,

This neatly engineered little cet was designed to give you
a rezl personal. portable radio that you can enjoy anywhere
without disturbing others. Use it on camping trips, in
bed, in your office or just anywhere. This is not a weak
crystal set, but a powerful valve set that will give good
local and long-distance reception

Send 2/- for Layout, Wiring Diagram and Component
Price List. This will be refunded on Orders over £I.
Mail Order only,

R.C.S. PRODUCTS

DEPT. A, I, OLIVER ROAD, LONDON, E.i7.

,""Announcing a NEW
HIGH FIDELITY

.";MAG_N_ETIC RECORDING TAPE

Introducing the BURGOYNE High coercivity TAFE. . Pure

reproduction equafly in the high notes and the low notes ;
. ample volume, no sound distortion even at high modulation—

perfect recording and perfect reproduction, thanks to—
"7 % A VERY WIDE FREQUENCY RANGE

* ALMOST COMPLETE ABSENCE OF GROUND
: NOISE.

"7 % HIGH SENSITIVITY

“Specially imported by us to meet the demand for the
really high-fidelity tape.
SPECIFICATION
® Coercivity, 250 Qersteds,
® Remanence, 300-708 Gauss.

® Uniformity eon cne reel
tape ' .5 db

. . ) @ Uniformity on two dif-
® Signal to noise ratio de- ferent, reels tape MAX.
pends upon recorder used. 2 dr

may exceed 65dhonagiven
signal. 2 per cent. har-
monic distortion.

® Erasing : mininum 79 db.
1,200° SPOOLS B3/-
600’ SPOOLS 21 /-

® Frequinry response 37in./
50-6

5060000 5
8600 s
HO-12.000 4 s
SPARE 1,200° 1/6

SPOOLS 6007 :3/-

. 7'in. sec.
15in.-sec.

SPECIALLY RECOMMENDED FOR USE IN
THE BURGOYNE TAPE RECORDER

e&c MAIL ORDER SUPPLY CO.

33,

Tottenham Court

The Radio Centre

Road,

London. W.!

can help your career through
personal postal tuition

in any of these subjects:

Accountancy Exams. % Aircrait Eng. & Radio # Architecture %
Auditing = Book-keepinz % Building « Carpentry % Chemistry
* Civil Sarvice % Commarcial Art « Commercial Arithmetic 4
Company Law & Costing « Diesel Engines % D_raughtsmaush_op *
Electric Wiring % Engineering (Civil ; Electrical ; Mechanical ;
Woter; Steam; Structural) « Jigs, Tools & Fixtures « Journalism
4 Languages « Mathematics « Mining * Modern Business
Method: % Plumbing % Police » Press Tool Work Quantity
Surveying + Radio % Salesmanship % Secretarial Exams. «
Shorthand % Surveying + Telecommunications « Television %

Texti'es %« Works Management * Worksiop Practice

and GENERAL CERTIFICATE OF EDUCATION
SUCCESS WILL BE YOURS

As a Bennert College Student your own Personal
Turor will coach you until you qualify, at your pace,
with no time wasted. You will learn quickly, casily.

SEND TODAY FOR A FREE PROSPECTUS

| TOTHE BENNETT COLLEGE, DEPT. A.104, SHEFFIELD. |

I Plcase send me your Prospectus OD...ee.o....coons
(Subiect)

|
|
I
|
I

“ ADDRESS .\ 4.eesasesssesanssasass.ossssssassissansanns
” Weessiisisecreaiiaaielens. AGE (IF UNDER 21)i..uu0en.

PLEASE WRITE ¥ BLOCK LETJERS
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SPECIAL OFFER

MAINS TRANSFORMERS.
Brand new. Ex W.D. For a Short
Period Only.

(I)ZZOvAC 320-0-320 v. 95 mA,, 6.3 v.
a., 4 v. 25 a., weight 241b., 21/6.
(7.) 27.0 v. A.C., 445-0-445 v., 21/6.
(3) 220 v. A.C, 265-0-265 v., 4 v. 2.5 a,,
weight 24ib., 21/6.
{4) 220 v A.C., 275-0-275 v. 30 mA.. 4 v.

S a. 4 v. 2.5 a. weight 14Ib.. 21/6.
(S) 220 v. AC,, 365-0-365 v., 4 v 25 a.,
6.9 v. .42 a., wengh: 141b., 11/6

(6) 220v A.C.700 v. HT. 4v.2a. CT,
1 a., weight 141b., £1,

mzzov A.C.. 1.540 v. 1.75 mA., 2v. 2 a,,
4 v. 8 a., weight 14lb., £1.

FILAMENT TRANSFORMERS

(1) 220 v. A.C.. 4 v.2a, weight 6lb., 8/5.

(2) 220 v. A.C., 4 v. 3752, 4v.69a
weight 161b., 9/6.

Carriage on above Transformers, 2/%

MAINS TRANSFORMERS

Brand New not Ex W.D.

3.WAY MOUNTING.—350-0-350 v,
80 mA., 0-4v.52.,63v.35a,04v.-5v.
2a, Price 16/-. Carriage 1/6.

30 v. 2a, tapped to give steps of 3 v.
up to 30 v., b4/-, carriage 1/6.

For Valves, ACR2X Tubes,
capies,

Write now to :—

REX RADIO

37, LOUIS STREET, LEEDS 7

etc., see previous

S.E.LONDON CONSTRUCTORS

We hold good stocks of new and

guaranteed
GOMPONENTS AND VALVES
Rewinds, loudspeaker repairs, com-
munication and TV receiver align-
ment. etc.

GLYNDON RADIO SERVICE
68, Woellington St.. Woolwich.
WOO 2749.

—— m—a——

COVENTRY
RADIO

Component Specialists since
1925

189, DUNSTABLE

ROAD - LUTON

Phone: LUTON 2677

WE SEND COMPONENTS ALL
OVER THE WORLD. LET US
KNOW YOUR REQUIRE-
MENTS. NO ORDER TOO
SMALL. QUOTATIONS GIVEN.

The

“ Fluxite Quins '’ at Work

*“ This lad of ours ought to be shot.
No wonder our set’s not so hot.
The earth lead's all right,
Fixad tight with FLUXITE.

But look where it is | Gone to pot f!"

See that FLUXITE is always by you
—in the house—gurayge —wnrk%hup—
wherever speedy soldering is needed.
Used for over 40 years in Govern-
uient works and by leading enginecrs
and manufacturers, Of all ironnongers
—in tins, from 1/- upwards.
e

FLUXITE

SIMPLIFIES "ALL SOLDERING

Write  for Book on the Arl of * SOFT
Soldering and _for lealiels on CAS
H4RDEN!’\’(: STEEL and TEMPERING
TOOLS with ¥LU ‘K. Price 14d. each. |

Fi.1 K Ltd,, )
Bermondsey Street, London,

S.E

LYONS RADIO

3 GOLDHAWK ROAD, Dzpt. m.P.
SHEPHERDS BUSH, LONDON, W.12.

Telephone : SHEpherds Bush 1723

A, POWER UNITS.—Input  200:250v..
59 cps., A.C. mains. Output ad1u~cable
210 250v. smoothed D.C.at 30 60 mA. Inhlack
crackle metal case 7 x 6 x 5in., with in-
struction label and circuit diagram pasted
inside cover. Rectifier employed is a full-
wave celenium type. A brand new manu-
fac turer's surplus line. PRICE 35 -. post 2 6.
6y, VIBRATOR UNITS. —Standard 4-pin
U. base Mallory type in hrand new
(un'* tion. PRICE 16 -, post paid.
TRANSFORMERS.—Primary 200
zaf)\ 5 cps.. Secondary 3, 4. 5. 6.8, 0. 10, 12,
15, 13, 20. 24 or 30v. {or toral 2 amp. 'owdmg
Excellent for model railway. accumulator
charging, etc. Brand new and guaranteed,
all connections clearly marked. PRICE
21 -, post 1/9.
SAPPHIRE GRAMOPHONE NEEDLES,
—Provide over 2.000 playings for each
needle. Trailer type for use in magnetic
pick-up or ordinary ‘Tramophone and
Straight type for miniature pick-up. A
zpecial bulk purchase enzbhles u< to offer
these at the very low PRICE ol 4 - cither
type.
INDICATOR UNITS TYPL 62A.—These
units are similar to the type 62 about
which TV conversion details were raecently
published, except that VRAl's are used
instead of V'RE5's. Principai parts fitted are
12 VRIL's (EF3. 4 VRAYs (SPUI) 3 VRI2's
(FAS30), 2 VR TEB31 : wite-wound pots.,
5 conde . resis switches, mu-
sereen, cathorde-ray tube type VCROT
(TV nicture tested to ensure Ireedom from
cut-off), and a wealth o(dothel useful com-
it

poneuts. Size 18 x 114 in. In good used
condition. PRICE £6.10.0. carriage 8'6.
RADIO & TV COIL CONSTRUCTION

MANUAL.—Theory,
PRICE 3/3, post paid,

Wwww.americanradiohistorv.com

design and data.l

WILCO ELECTRONICS

VALVES.—Guaranteed. Govt. surplus.
-] 807 106 | EL3

185 L 118
1T4 0/- | 954 8- | Ez10 108
axX2 /6 | 955 6/- | H63 /6
5U1G /8 | 956 6- | KT6t 108
574G 6 | 1071B 5/- 1 KT66 118
6ACT /6 | 7193 5/« | KTW63 8/8
6BG6G 12'8 | 7475 106 | L63 6
6CD6 1286 | ATP4 . 7'6 | ML# /8
5G6G 6| B% *10'6 | MSPEN1O-
6HG6 4-| CY51 66 | MSPENB
6J5G 66| CV6T 25 10'-
6J6 1 CVI74 25~ | PEN%6 106
6JTGT ‘g | CVI00L 66 | 5130 106
6K7G § | CVI582 106 | SP4l 9
SKAGT D! 2/8 | SP6l
616G 116 | DHIT  10- | SU2150 A
6NTGT E1148 5/- 6/6
BSHT ‘6| E1271  e5- | U1820 98
8S1.7 g | E1320 10/8 | V812 6'-
6SN7GT 1 E1136 106 | V960 6/3
6USG 8| BAS) 38 | V1120 B 1%/8
GV6GT G 8/6 | EB3Y 2/9 | V1907 5i-
6X5GT EC52 68 | VRI105 30
12KOGT 1 EC51 66

2SHT ECL80 126 [ VRI5030
23L6GT 10¢ F36 78 10'-
35L8GT 10 - | EIS0 76 | W7 10'8
S50L6GT 10 - | EF54 277 1%

MICROPHON voice model.
600 C., with switch. black crarkle finish,
can he neatly held in the palm of the hand.
Veryv sensitive, complete with Jead. £6/6 .
I(l CEIVER - 1R.1355.—As specified for
* Inexpensive Television.” Complete with
10 valves. 38 6. Carriage. 76.
SLOMW-MOTION DIAL with vernier 200 l
reduction, frout of panel mounting, 6it.
diam callbrarlon J~100 5/6 each. Post L/~
] 8.—0-200, 21in. FI., 1216
\llAlI R with a 1 mA,
finsh. Rectiﬁer type, scaled

'(.-( ()I
movement 241

> . post, free.
WER PACK.—Input  230v.. outbut
3»0 0-350v.. 80 mA. with 574 valve, 2—86.3¢.
windings, 40/-, Post and Packing, 276.

7] JON  SPEAKERS.—Rola, P.M..
5in.. in wood case. 5 ohms, 17/6. Post 2/-.
204. LOWER ADDISCOMBE ROAD,

CROYDON. 7el. @ ADD 2027

For high and low voltage
testing :—1-30 and 100-
820 volts AC. or D.C
Write for interest-
ng leaflet 29F.

RUNBAKEN - MANCHESTER

A REALLY SMALL
RADIO RECEIVER

This radio receiver is only half the size of a
matchbox but gives loud, clear raceprion
of the BBC Home, Light, and Third Pro.
grammes on the medium waveband, about
180-550 metras. Mo catswhiskers, crystals,
or batteries are required, and the set works
off a short indoor aerial in many districts.
By the addition of a small, simple, and cheap
loading coil the sat can be made to tune tha
Light Programme on 1,500 metres,

YA

SWIFT RADIO (W)

137, COTHAM BROW, BRISTOL, 6
Orders by Past Only.

POST
FREE
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Tape Recording Experiment

SIR —With reference to my article in PRACTICAL
WIRELESS last month, on Experiments with Tape

Recording, may | add the following final notes.
First, all main bearings and bushes are made to a
strict standard on a lathe, and that the final finish is
very close to not less than .0003-5S in. error on any
part, that is, or requires to be made to, say .5 in.

diameter, as for the capstan drive for example.
" A tolerance here must |
be very small regarding

error, mvdmng, that the their technical ditficulties.
drive could be made, say i

IO 5005 in. at a pmch surplus equipment.
without any real trouble

occurring. It is possible

to use brass bushes instead
of ball-bearing races in thz
capstan head, if they
are made to a close fit, and are also lapped to fit
the spindle. Similarly, this may be applied to other
parts, such as the Feed and Take-up reel spindles.

At is not essential to stick to the standard tape
velouty of 7} ins. per second, but that any speed
consistent with good intelligible quality, such as
5 in. per second or 10 in. per second, can be used.

As for the bias and erase supply, good results can
be obtained by a simple straightforward circuit using
a  single valve, a pentode. This arrangement,
utilising a ready-made coil costing about 10/-, plus
the valve, can, if used at the lowest possible screen
voltage to obtain feed-back or oscillation, provide
a very good wave-form.
¥, )

HT+

Jr

Audio
Input

Ca
T 1
wevemdie revised circuit-suggested-by Mr. Hope.

S TSP AR P PP AP PR

Whilst we are aiwayvs pleased to assist readers with
we regret that we are unable
10 supply diugrams or provide instructions for modifying
We cannotr supply alternative details
Jfor eonstructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES

OVER THE TELEPHONE. If a postal reply is required. .
a samped and addressed envelope nust be enclosed with
the coupon from page iii of cover.

D R R T

[N

The Editor does mot necessarilv agree with the opinions expressed by his cqrre.ﬁponjeqts._ All
letters must be accompanied by the name and address of the sender (not necessarily for publication).

If these simple details are followed out, then in
most cases, anybody performing recording will get
good results with their equipment.—Z. M. E. PReeCE
(Hayes).

The Principles of N.F.B.M.

IR,—1 must apologise for the errors appearing in
my circuit diagram on page 518, of the November
issue  of PRACTICAL WIRELESS. The reactance
modulator, V,, should be wired up as shown in
the diagram  below.—
WM. A. Hope (Roxburgh-
shire).

Electronic Organs

[R,—Congratulations on

your Electronic Organ
article. 1 am glad that
PRACTICAL WIRELESS has
had the courage to tackle
this much neglected branch of electronics.

Don’t let it stop at this simple monophonic instru-
ment—let’s have more articles on the subgect, and
details of polyphonic instrument construction.

1 have been experimenting for some time with
polyphonic systems and would be glad to contact
anyone with a similar interest.—K. STUART BaAlLFY
(Manchester).

o 190 10 e reien se e ey aain bw val

Design of the Oujput Stage
SIR —As a beginner to the fdld of radio, the article
‘in September issue was’ very interesting, and
filled in some of the points that have puzzled me.
There is, however, a section of the article that stumps
me.  You state
108 108
T3 628 100X 15

Now I know 27=6.28, and f=100, and z=15,
But where did you get 15 from? In the previous
sentence you state ' take the value of the cathode
resistor and calculate the value of condenser, which
will give an impedence of one- ﬁfth this value.” |
take it you mean the resistor 150 £2, one fifth of which
is 3042 not 15£2.  Also why only use one-fifth ?

1 would be very pleased if you would solve this
problem for me.—C. D. STEwWART (Weston-s-Mare),

[There is, as vou have noticed, an error in the calcu-
lations ; the 15 should have been 30. The reason
that the one-fifth is used, is because above this value
the attenuation in the circuit is increased by the nega-
tive feedback introduced.—J. S. K.}

 Balanced Speakers
SIR~I am sorry that Mr. Cowton does not like
my tone control, or pressurc units in general.
- Pressure units used intelligently are the basis of

1 www americanradiohistorv com N
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¢ood reproduction, and do not need to be run at high
volume level, any more than ordinary units.

Next, cross-over networks are not cumbersome or
costly. I have made my own unit ** Half Section,
Paraltet Constant Resistance ” from ex. Government
material for less than 10/, size 10in. X 4in. X 4in.

Lastly, there is no earthly need for a separate
speaker for the middle frequencies—the low or bass
reproducer will handle these quite easily.

However, 1 wish him luck with the most compli-
cated hook-up I have ever heard of, and hope he gets
as much enjoyment out of it as 1 do from mine.—
A. WATERWORTH (Butnley).

“The Mini-Four"”

SlR,—Thank you for your reply to my Mini-Four

query. | checked the connections in the first
stage as you advised and found that I had connected
condenser CH on the earth side of Cl.

t am very pleased to say that I now have the set
working properly, and I must say that 1 am more
than pleased with the results 1 get, especiatly as this
is the first receiver | have ever built.

[ wish to thank you very much indeed for your
help and advice.—D. HarDING (Salisbury).

s

Binaural Listening

IR,—In reading the radio show review by the
Marquis of Donegall, | was surprised to find
that he had been completely dazzled by TV and
made no mention of what was surely the most.
interesting demonstration of the show, namely the
G.E.C.’s Three Dimensional Sound.
I felt that this alone relieved the tedium of an

exhibition that had little interest to the experimenter.

For listening to orchestras and’ certain other
entertainmeént, binaural listening is so much more
realistic that I suggest the BBC could readily provide
a binaural service for London by the use of a low-

power F.M. transmitter at some such place as
Alexandra Palace to work in conjunction with
Wrotham.

I am convinced that therc are many high fidelity
seekers in the London area who would willingly
invest in a second channel.

In my opinion the development of amplifiers,
speakers and acoustic systems is reaching finality,
and that only by the binaural system can a noticeable
improvement be made in high fidelity sound repro-
duction.—Epwarp H. BavL. (South Harrow).

Using a Signal Generator

IR,—Re ¢ Calibrating a Home-built Signal
Generator,” by Angus D. Taylor, in December’s
PrACTICAL WIRELESS. Mr. Taylor describes the
procedure very clearly except for one importdnt

thing, and that is the coupling between generator and "
receiver when carrying out the first part of the.
A screened lead should be taken frony: -

calibration.
the generator and the end couple of inches or so gf

the core placed near the receiver aerial down lead -

so that only a small capacitive coupling is obtained.’
When calibrating the 300 to 500 kc/s range as’

described by Mr. Taylor, it is best to disconnect the-

receiver acrial and loosely couple the generator output
into the aerial socket so that only the generator output
will be heard and thus reduce the likelihood of hearing
unwanted heterodynes, resulting in  incorrect
calibration.~—R. A. PooL (Newark).

Centre-loaded Aerials

(Continued from page 38)
Again, the value of centre-loading lies in cases
where it is impossible to erect a full half-wave aerial,
as by centre-loading a more efficient utilisation of the
length of wire it is possible to put in a restricted space
is achieved. For this reason, an amateur with a modest
30ft. or so of garden space could erect a centre-fed
acrial of the type shown in Fig. 5, and even if the
adjustment of the loading coils took some time in
order to hit the optimum conditions, the results
would be well worth while. As shown, each loading
coil is made the same, so that the centre-fed system
is kept in a balanced condition. [n fact, the term
 centre-loaded ~ should be interpreted as the centre
toading of each element of a radiating system. Fig.
5 can be regarded as a conventional half-wave centre-
fed aerial, with loading coils inserted in each of the
sections.

If onc is prepared to wind some 40-odd feet
of wire into each loading coil, then the short top of
some 30ft. can be loaded up to become an aerial
resonant upon 80 metres.

An Intermittent-fault Finder

(Continued from page 12)

than likely be at zero. The input controts should be
set to maximum, of course, initially.
bring the L.F. indicators in line with those of the
H.F. by decrcasing the inputs with the appropriate

controls. .

Looking at Fig. 2 we see the input grid is not used

by a test lead. This is because the signal here is weak.

and also that if a set fails to operate and all the
1‘nd|calors return to the number one position, the
fault, provided the D.C. side of the set is working as

It is best to 3

normal, must then be either in the input circuit, valve, " '

or thé immediate components following the valve.

The fault mentioned earlier, where it was stated
that a broadcast signal might be difficult to use is
when a set is being tested for intermittent falls in
volume, when it will be clearly seen that the L.F.
indicators should give a set reading.

Finally, no measurements are given ; the author
used the instrument with a separate P.U. which has
to supply several other picces of test gear.

Editorial and Advertisemeat Otfices : .

 Practical Wireless,” Goorgs Newnes, Ltd., Tower House. Southamploa Stireet. Strand, W.C.2.
Newnes. Rand. Lnndon.“
fssion by Canadi

5 Telezcams :
Registered at the G.P.0. for tr

Phone : Temple Bar 4233
Post.

The Editor will be pleased to consider articles of a practical nature suitable for publication in i
de of the puper only. and should contain the name and address of the sender. Wailst the Editor does not hold himself responsibie

written on one si

« Practical Wireless.” Such arlicles should be

for manuscripts, every efforf will be made to return them if a stamped and addressed envelope is enclosed. All correspondence.intended for
the Editor shouid be addressed @ The Editor, ‘* Practical Wireless,” George Newnes, Ltd.. Tower House, Southampton Street, Strand. W.C.2.
Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments.
we give no warranty that apparatus described in our columns is not the subject of letters patent. .

Copyright in all drawings, phatographs and articles published in
signatory to the Berne Convention and the
Wireless ¥ incorporates * Amateur Wireless.”

“ Practical Wireless ' is specifically reserved throughout the couniries
U.S.A. Reproductions or imitutions of any of these are therefore expressly forbidden. ** Practic
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THE A,C, MAINS R1155 COMMUNICA-
TIONS RECEIVER.—This famous Bomber
Command Receiver now avaijlable complete
with power pack. output stage and speaker.
ready to operate. Just plug in and receive
the world, with 4 receiver of the £100 class.
Wave ranges covered are 18.5-7.5
7.5-3.0 mcs., 1.500-600 kcs., 500-200
Every set is thoroughly tasted
despatch, and is
U

ONLY
£18 19\. 6d. complete (carnage etc., 156)

ND NEW RECEIVER ONLY,
211 19s 8(1 (carriage 10/6). POWER PACK,
OUTPUT STAGE AND SPEAKER ready to
plug on to any R1155, ONLY £5 10s. (car-
riage, etc., 5/-). BUY THE COMPLETE
RECEIVING STATION AND SAVE 10/-,
INDICATOR UNIT TYPE 6.—Contains
6in. C.R. Tube, VCR97, 4 valves EF5), 1 of
EB34. and 1 of EA50. The unit recom-
mended for conversion to the ' Wireless
World ' Genera) Purpose Oscilloscope, full
details supplied (or available separately.
1/-). ONLY 79/8 (carriage, etc., 7.6)

POTENTIOMETERS,.—Less  switch, 2.-.

With switch, 4/8.

VALVEHOLDERS.—1.0. or M.O., 6éd.

139G, 10d. Diode, 641,

RESISTORS.—1w., 4d. iw. 5d. 1w. 6d.

2w.. 15w., 2.5k., 2/-.
INDENSERS.—Mica and Silver Mica,

Fubuiars : .Jmfd., 8d. .0lmfd.. 8d.

j: N 005mfd., 9. .omfd., 2/-.
, 2.5kv., 2:8. Jmifd. 2.5kv., 4.6.
ELECTROLYTICS.—8m(d. 450v.. 2/8. 8 x
8mfd.450v.. 4/9. 16 X 16 mfd., 450v., 7/~ 25mfd
25v., ]>8 S0mfd. 12v.. 1/8.
P.M. SPEAKERS (With
—61in. Goodmans, 15/-.
17/8. |
P.M. SPEAKERS dless Transformer).
—b5in. 'Rola, 16/6. 8in. Plessey. 14/8. 10in.
Rola, 27/6. 1Postage 16 per speaker.)
PENTODE OUTPUT TRANSFORMER.
—Goodmans. 5-.
CHOKES.—20H. &ma., 8:6. 30H, 100ma..
12/8. 5H, 200ma., 8'-. (Postage 1/- per choke.)
TRANSFORMERS.—Manufactured to our
specification. and fully guaranteed. Normal
Primaries. 425v.-0-425v. 200ma., 6.3v. 6a.,

Transformer).
8in. Goodmans,

O
180ma.. 6.3v, 6a., 6.8v. Ja 5v. 3a.
42,6. 250v.-0-250v. 100ma., 6.3v. 6a., 5v.
ONLY 32/6. The above are fully shrovded,
uprlght mounting. Universal Mounting
350v.-0-350v. 80ma., 0-4-6.3v. 4a.. 0-4-5v. 2a.
ONLY 18/6. 250-0-250v. 80ma., 0-4-6.3v.
4a., 9:4-5v. 2a., ONLY 1886. The follow-
ing are upnght mountlng EHT for VCRI7
Tube, 2,500v. 5m 2v.-0-2v. 1l.la., 2v.-0-2v,
2a. ONLY "7/6 EHT 5.500v. fma.. 2v.
1a., 2v. la. ONLY 72 8. EHT 7,000v. 5md,
4v. 1a. ONLY 82.:8.

PLEASE ADD 16 PER TRANSFORMER
POSTAGE
TRA\sF()R\II;R. for a variety of uses
giving outputs of 3v., 4v., 5v., 6v.. 8v., 9v .
10v., 12v., 15v.. 18v.. 20v.. 24v., 30v.. at 2
amps. from normal mains input. ONLY

17/8 (postage 1/-).
TRANSFORMERS. — Ex W.D. and
Admiralty huilt to more than 50°, safety
factor, with normal A.C, Mains Primarijes.
All Brand New and Unused. 300v. -O.iOOV
200 ma.. 5v. 3a.. 6.3v. 5a. C.T., 20v. 750m
70v. 100ma. Welxm. 12 1 ONLY 42/6
lpost,age. etc., 2 330v.

. Weight, 7 lh ONLY 226 (mstage
1 6). L.T. 5v.0-5v. b5a.. b5v.-0-5v. 5a.,
5v.0-5v. 5a. By using combination of
windings will give various volbages at high
current. Wemhtllfl}h ONLY 35/- (posztage.

etc., 26) L.T Jv. 7. 7 4.2v. .54 .,
4v la. ONLY 186 (postage 1/6). EHT
2ma.. 520v. 10 ma.. 300v. lOma.,

400v.
2v 1.5a. ONLY 2L-‘po=tage 1,6).

U.E.1. CORPORATION

THE RADIO CORNER
138 Gray'sInn Road, London, W.C.1

(Phone FERminus 7937)
Cash with eorder, please, and print naine and
address clearly.
Open until 1 v.n. Saturdass. we are 2
wmins. from High othorn (Chancery
Lane Station), 5 mins. by bus [rom King's
Cross.

: ||)

THIS RADIO &
SAVE POUNDS!

As a reader of lhis magazine you
obviously are keen to build your own
equipment—so why not make a real!y
super job while you are about it ?
And save money ! Our time-proved cir-
cuits utilise standard interchangeable
com pinents imany of which vou prob-
ably already have). which, together with
our AL]GNED UNITS, punched chassis.
ang tasy-as-A B C° point-to-point
Lonstru(‘tmn hlueprints, makes failure
tmpossikle ! !

No radio enthusiast can afford to be
without our famous ** HOME CON-
STRUCTOR'S IHANDBOOK,” which
not only contains all of our popular
circuits. but full technical descripuvions,
parts lists. hints and tips. formulae,
resistance colour code, symbols, etc.,
etc., etc. SEND 2/ NOW for the latest
44-page issve, which comes complete

with Catalogue,
RODING LABORATORIES (PWI)
301, 1lturn .\ir'lmr't. Christchurch,
ANRts,

FIRST-CLASS
RADIO COURSES

GET A CERTIFICATE!

QUALIFY AT HOME-—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU c¢an secure your pro-
fessional qualification, Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE ———;
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams,, Gen. Cert.
of Educ., London B.Sc. (Eng.),
A MI.PE., A.M.l.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for yeur copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED [885—OVER
~=——= 150,000 SUCCESSES ——~-
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461). 148, HOLBORN,
LONDON, E.C.I

PLEASE READ THIS

Such have been the advances made recently
in the design of high-fidelity equipment—
amplifiers, multi-speed motors, pickups,
loudspeakers, speaker cabinets, tape-record-
ers, etc.—coupled with the recent revolu-
tion in disc-record manufacture (Long
Playing), that music lovers who are anxjous
to go in for Quality Reproduction or to mod-
ernise existing equipment may feel uncer-
tain which of the various makes and models
will best suit their needs and existing
equipment—and pocket,

WE OFFER TO ALL those thus piaced the
benefit, free of charge, of EXPERT TECH-
NICAL ADVICE on the equipment most
suited to their needs. Our Chief Engineer
is available to callers from l1a.m. t6 5.30 p.m.
daily, including Saturdays. IT WILL PAY
YOU, from every point of view. to consult
us before spending good money on the above
items. If you cannot call,"please send 2}d for
CATALOGUE (and advice if required). We
quote a few of our standard lines as follows :

N.R.S. “SYMPHONY " AMPLIFIERS
fitted with the patent ‘‘ three-channel sys-
tem '’ giving independent control of Bass,
Middie and Top, thus affording the maximum
possible control of tone and compensation
for recording deficiencies. Especially essen-
tial when mixing the playing of old and new
78s with the new L.P. records. Scratch con-
trot'and negative-feedback also incorporated.
Woden transformers. 5-watt model only 10
gns. {0-watt model (push-pull triodes), {5
gns. Carr, §/-.

MAGNETIC TAPE RECORDERS. We
are now pleased to announce that after
extensive research our new, high- ﬁdellty
" Symphony " Portab!e Tape Recorder is in
production and delivery is ex-stock. Price 42
gns., details 2}d.

B.S.R. MUI0 GRAM MOTOR for 33} or
78 r.p.m., £3/18/9 ; model MU I4 as above,
but for 33}, 45 and 78 instantly switchable,
£6/8/6. Both motors complete with turn-
table, rubber mat and fixing screws.
Post 2/-.

BASS REFLEX CABINET KITS, 30in.
high, consist of fully cut, }in. thick, non-
resonant patent manufactured acoustic
board, deflector-plate, felt, all screws, etc.,
and full instructions. 8in. speaker mode!,
t5in. wide x 12in. deep, 85/- ; 10in. speaker
mode! 16in. wide x 13}in. deep, 97/6 ; 12in.
speaker model 17)lin. wide x I6in, deep,
107/6. Carr. 7/6. Ready built, 7/6 extra.

DECCA 3-SPEED GRAM UNIT. Latest
model incorporating selected motor and
turntable cushion-mounted on brown
crackle unit plate with XMS pickup arm to
take latest type 3-pin plug-in pickup heads.
Unit supplied with springs for floating metal
plate on wooden motorboard. Qur special
offer : complete with two Decca XMS Heads
£13/10/-, or with Acos GP 19 and GP {9LP
£11/15)-

CHANCERY SUPER LIGHTWEIGHT
PICKUPS. Model GPX with Acos GP
crystal insert and permanent sapphire for
Std, or L.P, 53/-, or with both inserts,
84/6 ; insert only, 31/6.

COMPLETE RECORD PLAYERS, single-
record and autochange. Send for catalogue
giving details of our nine different madels
including all popular combinations of pickup
motor and cabinet.

NORTHERN RADIO SERVICES

16, Kinge College Road, London, N.W.3
Phone : PRImrose B314

Tubes ;- Swiss Cottage and Chalk Farm.
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Special A mas Offer
G.E.C. % Minisco £ well-known
mains-operated osc)lloscope 100 volts and
200/250 volts 60 cycles. Uses hard valve
time base, two valve amplifier for Y plates.
Has all the usual controls—shift, sync,
brilliance, focus, time hase lrequency, etc.
This 'scope was specially designed for the
radio and television engineer. BRAND NEW
.in manufacturer's sealed  carton with
leatherette carrying case, complete with all
leads, valves, tube and complete Instruction
Manual with circuit. The manual includes
40 pages devoted to the use of the 'scope by
Miller. List price £21, yet we offer this com-
p1°te ‘scope for ONLY £0.19,8, carr. and
pkg. 4/6. Send S.A.E. for illustrated bro-
chure. ‘Scopes demonstrated to all callers.
Communication _ Receiver  R1155—for
world reception. For those not familiar with
the receiver we can supply the authoritative
** Wireless World *' circuit and descriptive
booklet for 1/3 post free. All air-tested
hefore despatch. Complete with ten valves.
ABSOLUTELY BRAND NEW ior £11.19.8.
plus 10/6 carriage in original transit case.
Demonstrations given any time. Come
and hear the receiver you buy.

We have a few only, slightly used. air-
tested and aligned where necessary for onlv
£7.19.8, plus 10/6 carriage in original case.
ALC. Mains Power Pack & Outnut Stage
enables the RI1156 to be operated {rom
200250 volt A.C. mains without anyv
alteration whatever to the receiver. Just
plur in and connect low imnedance speaker
(speaker not included). Manufactured by
ourselves from first class components in a
black metal case size 8iin. x Giin. x 4in.
Guaranteed FOR SIX MONTHS. Compicte
with all valvec Jones plug and lead for
£4.10.0, 316.
£€ S\\'lu M()‘\Il Y ££.—We offer a brand
new R1155, Power Pack and output stage
for only £15.19.6, carr. and pksg. 126.

L CHARLES BRITAIN
(RADIO) LTD.

(Al 1. Upper Saint Martin’s

Lane, London. W.C.2 TEM 0545

Shop hours, 9-6 p.m. (9-1 p.m. Thursday)

YOU
can become
a well-paid

RADIO
" ENGINEER

Our Home-Study Courses in
Radio, Television and Mathe-
matics are a proved success.
We train men to earn good
money in their spare time,
start businesses of their own,
or get bigger salaries. Post
coupon for free details.

T. & C. RADIO COLLEGE

-ve Post i1 unsealed envelope, 13d. postages=
To: T. & C. RADIO COLLEGE,
36, Northfield Road,
Ringwood, Hants.

I NAME ... [P TP .
ADDRESS .........

CAR RADIO!

Full Constructional Dztails
FREE
with our NEW
HOME CONSTRUCTORS
HANDBOOK

1]
TRIED AND TESTED CIRCUITS
T.R.F. SETS
AND 6 VALVE SUPERHETS
A.C./D.C. and BATTERY SETS
TEST EQUIPMENT
FEEDER UNITS
AMPLIFIERS
ETC.
WITH
FULL CONSTRUCTIONAL
DETAILS
FOR AN
EFFICIENT CRYSTAL SET
AND A SUPERHET COIL PACK
Lots of Technical information, too!

PRICE 2/6 POST FREE
SEND FOR YOUR COPY TO-DAY

NEW BARGAINS!
I.LF. Trans. Aligned 465 kc/s,
.0005 3-gang Conds., 12/~ ea.
Dual Range T.R.F. Coils. 8/-
Standard Supacoils, 3/~ ea.
SUPACOILS MAIL ORDER OFFICE
98 Greenway Avenue, London, E.I7

4, 5
AC,

12/6 pr.

Amateur Radio Enthy
THE INCOMPARABLE

GLOBE-KING
SINGIL.I. VALVE SV, RECEIVER
® WORLD - WI RANGE 11-100
METRES ® CRYSTAT-CLEAR NOISE-
I'REE RECEPTION @ ELECTRICAL
BAND - SPREAD
TREMELY LOW

Catalogue Free.

JOI

46. TRIAR

RUNNING COSTS
Stamp for postage.

RADIO)

tr, WORCLESTER

IN.
|14

TUNING @ EX- -

|

t

e I'idelia

All models have variable selectivity,
high quality detector. triode output
stages, T valve model illustrated
£21-15-0. De-tuxe 9-valve, £25-5-0.
Major 10-valve. £31-10-0. Minor
6-valve. £17-10-0. Data sheets on
request.

Fidelia Equipment

2 Amburst Ro:d, Te'scombe Clifts, Suasex

MODERN ONE- AND TWO-VALVER
SUMMER ALL-DRY PORTABLE, ETC.
4/3. Post and packing, 3d., Circuits, 3d.
K TYPE COILS FOR A.C. BAND PASS 3,
3/3d. each.
G. HOWELL

T.
29, McWilliam Road, Bnghton, 7

DUAL-WAVE COIL |

Christmas Greetings and Christmas Special
Offers to All Our Regular and New Customers
VALVES.—6J6, 6SN7GT, 6K8G. 6K8GT,

DD§), PEN4S6, 6KTGT,
12SH7, VR66 (P61), lﬁ\oGT, 6/6.  VGTI%.

1209A. VT501, 1625, VR137. 5'6. VR65, 7193,
4/-, VR92 (FA501, 2/6. VRbH4, 3/- GSL’IGT.
6L6. 6SU7GTY,CV5’7. 10'6 7F‘8, 20/~ EF(}'I

5- 80, 1 6C4, 6AGS, 9/6.
VALY lul{()l l)l l{s.-—Mazda Octal, 2/@ for
6. EF50 Ceramic, 2/8 for 6. B7G Amphenol.
4'8 for 6. B8A Amphenol, §/- for 6. British
4-pin Ceramic, 1'- for 2. UX 7-pin Ceramic,
2'@ for 2. British 9-pin, 2 6 for 2. Jumbo 4-pin
Ceramic, 4'- each. CR°7 Base 2 8 each.
CHOKES.. Hy. mA. Admiralty 50
per cent. underrated 4 -
SWITCHES.—Mechanical delay approx.
one minute 6. i
THERMOSTAT.—Glass S.B.C.
33 deg. C.. 3'6.

REL n S LONDENX. —A.C. mains operated.

heavy contacts. 10'-.
CONDENSERS.—4 mfd. 650 v. tubular, oil-

Tubular

filled, 3.

CONDE ts.—. 1 mfd. 2,500 v. tuhula.r
paper, metal cas -

COND mrd 9.000 v. mica.
Will pass hea a mnt, 5 -

BUL Ll)()(n CLIPS, —Open to lln.. A~

dozen.
SPADLE TERMINALS. —Red or blag¥ U-

dozen. P
SPADE TERMINALS.—Heavy duty, 2/~
A

dozen.
THROAT MIKES

3. o O3
AVMMETERS.—Hot Wire, €-10 amps. 5in.
round. Brand new in box. 9'6.

CONTROL UNIT.—4514A containing 0-1 mA.
meter. switches. 6 pots, panel. lights, gtc.
Last few at bargain price, 27 6.

J. B. SERVICE (sexieyheatn) LTD.

§ MAYPLACE ROAD WEST,
BEXLEYHEATH, KENT

HIGHSTONE UTILITIES

sSoldering Irons. streamlined iron, with
curved Pencil Bit, 200250 v. 50 w.. 11/6-
Nldn(luul Iron, with adjustable bit 2000250
3.6. Heasy Duly Tron, 150 w.,
166 all post 6d. Magnets. small ex: 210,
meters, 1/« each, post 3d. Telephone 1and
Generator, with handle, 9.6, post :1/8.
Bell Transformers, for use on 200250 v.
A.C. Mains! Output 3, 5 or 3 volts at 1 amo.
9/-, post 8d.
C'rystal Sets. which are fitted with a perm-
anent crystal detector. Why not have a set
in your own room—12 8. post 8d. De Luxe
receiver in polished oak cabinet.- 186,
post 1/-. Spare Permanent Detectors, 2/-
each.” When ordered separately, 2'6. it]
clips and screws, 2'10. post 3d. !
Headphones, in good order, 8/-: better
quality, 7/6. New Headphones, 10/- a
pair. Balanced armature type (very sensr
tive). 12/6 a pair, all post 8d. New Smgle
Earpieces, 3/6. Bal. armature type, ‘4/6 ;
ex-R.A.F. earDieces, 286. post . Al
headphones listed are suitable for use
with our crystal dets. Hand Microphones,
with switch in handle and lead. 4'6. Similar
instrument, moving coil, 7:8, post 9d.
sparking Ilug Neon Testers, with v
pocket clip, 3/3. and with gauge, 3/6, pos
Ex-R.AF. 2-Vahe (2-voly) Amplifie
can be used to make up a deaf aid ounﬁb
intercommunication system, or _with
crystal set. complete with valves and fitting
instructions, 20-, post 2'-. Ditto, less
valves, 10/-. Wooden box to hold amplifier.
2 - extra. One valve amplifier, complete
with valve. 10 6. post 1'8.
Meters. 10 v., 2!in. Rectifier (a c.) in
wooden carrymg case, 14'6 ; 2tin.
mc.. 9/6 ; 150V 21n m c.. 10/=; 3.5 amp.
2in., T.C.. 6/~ ; 2lin. T.C. in casa
with switch, 7/6 ; 100 m’A 2in. mjc, 7/6. All
meters post extra. Meter units con ammg
2-500 mictoamps movements, 7/-. 1/-.
Money refunded if not ccmpletely satlshed

HIGUHSTONE UTILITIES,
58. New Wanstead, London, FE.11.

.—Soiled, moving {ron,
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. TRADE NOTES
Thg‘ Stentorian Pressure Type Tweeter Unit
HITELEY ELECTRICAL announce a new
"Quality reproduction dld in the form of an
H F. Tweeter.

"The Unit is of the moving coil pressure type and
is 'similar to that embodied in the 10in. and 12in.
Concentric Duplex Loudspeakers. The speech coil
1S, .0f aluminium  wire, wound on an aluminium
former which is rigidly fixed to an aluminium dia-
phragm. The speech coil and diaphragm is situated
at the rear of the magnet and the centre pole hollowed

The W[B Tweeter Unit.

out to form the commencement of the Horn, in the
centre of which is located the phase equdllser The
Unit may be used with any cone speaker, providing
hngh quality at low cost.

Speech coil impedance : 15 or 30 ohms.
‘Flux density : 14,000 gauss.
Response 2000/]4000 c.p.s.

POwer handling capacity : 3 waltts.

lt is recommended that a suitable cross-over
network of between 2,000/3,000 c.p.s. be used.
Retail price, 75s. 6d.—Whiteley Electrical Radio
Co Ltd., Victoria Street, Mansficld, Notts.

¢l

bKCO Price Announcement
HE EKCO CRI181/F, a six-valve superhet car
. radio styled for mstdlldnon in the latest desu,n

Ltd is pnced at £33 tax Ddld (Basic price 23 0s. 5d.
Purchase Tax, £9 19s. 7d.)

“fmproved Geiger Miiller Tube
ONGER life, larger pulse amplitude and fower
operating voltage are the outstanding character-
istics of the new Geiger Miiller tubes designed by
The General Electric Co., Ltd.

The new tubes have been manufactured on a pre-
production scale and are obtainable at short notice.
Similar in size and window weight to the existing
‘GM.4 tube, and with an operating voltage of about
450 v., the 25B7H uses a bromine quenching agent
.and is known as.a halogen quenched type.

Other types of halogen quenched GM tubes will

be available Jater.—General Electric Co., L‘td.,

Magnet House, Kingsway, W.C.2.

.

Barker Speakers

AS a result of the recent imposition of Purchase
Tax AADU are now supplying the Barker

Units directly to customers, thus cnabling basic

prices to be reduced.

Model 148a is now £11 10s.. plus £5 7@ 4d. P.T. ;
the 150 is £14, plus £6 10s. 8d. P.T.; and Model
501 Cabinet, which is now only sold separately, is
L£19 ex works.—AADU (Barker Natural Reproducers),
3, Newman Yard, W.1

New Mullard Tuning Indicator

NEW development, recently announced by the

Entertainment Valve Department of Mullard,
Ltd., is the DM70 Tuning Indicator. Not only does
this tube provide, for the first time, simple and
efficient visual tuning for all-dry-battery reccivers,
but it is also an inexpensive alternative to the con-
ventional type of ** magic eye” indicator in A.C.
mains-operated equipments.

Of subminiature construction, this new indicator
occupies minimum space, the viewing area being
only {in. by }in. It can be mounted in any position,
allowing it to be used either behind a glass window
or as the moving cursor of the tuning dial.

The indicator is of triode construction, in which
the control electrode or ™ grid” is a metal plate
with an aperture shaped like an exclamation mark.
This gives the tube a variable-mu characteristic.
The anode, which is coated with a fluorescent material,
is viewed through the grid aperture from the filament
side. The filament consists of a single thin wire
having a low operating temperature.

The optimum control curve is obtained when,
with an anode voltage of 60 v., pin 5 of the tube base
1s connected to the negative terminal of the filament
supply. With an anode voltage of 90 v., it is necessary
to connect pin 5 to the positive end of the filament
supply.

The operation of this new tuning indicator is
basically as follows : with zero grid voltage, electrons
are drawn from the cathode through the whole length
of the grid aperture. As the potential on the grid
goes negative, the electron flow—and hence the
fluorescence—in the narrowest part of the aperture
ceases. As the grid goes still more negative, the
fluorescent pattern is restricted to the top and
bottom of the aperture until finally, at cut-off point,
the tube is completely dark.—Mullard Ltd., Century
House, Shaftesbury Avenue, W.C.2,

The new Mullard Tuning Indicator.
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BOOKS

PERSONAL RECEIVERS, A new book
just out. The author is Mr. E. N.
Bradley who is a well-known writer
on this subject. His book deals pro-
gressively with the design, construc-
tion and detailed alignment of all
modern receivers in the portable
and personal class. It shows how the
constructor may either design his
own set or improve the performmance
of an existing set. Published at 3/6
by NORMAN PRICE (PUBLISHERS).
LTD., 283, City Rd, London, E.C.1.

BRITISH SHORT WAVE LEAGUE is
devoted to the interests of amateur
radio enthusiasts Publishes 12-page
“+ BSWL Review,” monthly (tnembers
only). Offers many services ana
activity departments. World wide
membership. Founded 1935. Apply
for detaifs to: BRITISH SHORT
WAVE LEAGUE, 55. Victoria B5t..
London. S.W.l. (Abbev 5341.)

AMERICAN MAGAZINES, 1 year
inel., ‘" Audio Engineering.” 28/6:
*“High Fidelity,”” 43/-; '*Radio Elec-
tronics.” 32/3, etc. Send for free
hooklet. WILLEN LTD. (Dept. 40},
101, Fleet St., London, E.CA4.

LATEST AMERICAN RADIOS.—New
and novel miniature receivens. port-
ables, all-wave receivers, 1 to 6 tube;
Electronic equipment, etc. Build your
own from available parts. Complete
list of blue-prints and parts lists
available with full details, 3d.
AMERICAN PUBLISHERS, Sedgeford,
Norfolk.

v

RECEIVERS & COMPONENTS

RADIO AND T.V,
B.V.A. Valves, Chassis, Instrument
Cases, Laboratory Equipment. Quick
postal service. Kendall and Mousley,
99, Dudley Port, Tipton, Stafls.

Components.

EVERYTHING for
tors. Condensers. Coils, Valves, Re-
sistors. etc. Send stamp for list.
SMITH, 98, West End Road. More-
cambe. Quick service.

RAD!O SUPPLY CO., 15, Wellington
St.. Leeds.—Selenium Rectifiers,
miniature type. 45v, 40 ma. 11d.
120v, 40 ma, 4/6, 230v. 50ma, 6/9.
Auto Transformer, 0-110-200, 210, 230,

radio_ consiruc-

250v, 50 watts with separate L.T.,
6.3v, 1.5a, 4/9. Smoothing Chokes.
90 ma, 5h 100 ohms, 3/11; 50 ma,
50h, 1,250 ohms, Potted. B8/1t
Chassis, 16 s.w.g., undrilled alu-
minium, Receiver type. T3-43-2ins.
2/9; 10-5}-2in., 3/9; 11-6-2}in.. 4/3;
12-8-24in., 5/3; 16-8-2%in., 7/6; Ampli-
fier type (4 sided), 12-8-2}in., 7/11;
16-8-24in., 10/11; 14-10-3in., 12/6;
- 20-8-2}in., 13/6. Ex Gov. Block

Paper (Mansbridge type) Condensers,
4 mfd, 500v, 2/9; 8 mid, 500v. 4/9;
c.w.0. or c.o.d. over £1; post 1/- under
£1. under £3 please include 1/6.

coILS, T.R.F. 5/- pr., “P" type
2/3, “ Q' type 2/9; bargain parcel
(as advert. last month), coutaining
resistors, cons., screws, v/holders,
etc., 5/-i Electrolytic Condensers.
guaranteed. ali. can. std. sz, 8 X
500v, 1/9 ea., 18/- dz.; 200 x 12v, 6d.
ea. 4/6 dz.; Tub. Cond. new, .1 X
500v, 4{- dz.; .1 x 350v, 2/9 dz;
asst. Grommets, 8d. doz.; ex-equip.
V/holders, used, but in perfect con.
dition, Int. or Mazda Octal. 1/9 dz.;
new midget L.F.Ts., 7/8in. sq., 465 Kc.
8/6 pr. .Sale of Radio Books at half
published price. Min. P, and P., 1/-.
Latest list 3d. Book for £6 S'het
and £5/5/- T.R.F.. 1/6, post free
SUSSEX ELECTRONICS LTD,
Princes St., Brighton.

K : 5/- per line eor part
thereof, average five words to line,
minimun 2 lines, Box No. 8d. cxtra,
Advertisements must be prepaid
and addrossed to Advertisement
Manager, ‘ Practical Wircless,”
Tower HMouse, Seuthampton St
strand, London, W.('.2,

HANNEY OF BATH
stone 740 Receivers. now available
again at £38/15/-. The New Collarce
Pickups (prices inc. tax), magnetic for
std. records only. 40/-; G.P.29 Turn-
over Crystal with sapphire needles
for std. and L.P. records. 80/8;
Orthodynamic with alloy needles and
transformer, for std. and L.P.
records. 77/8. ACOS (G.P.20 Pickups.
std. or L.P. 71/5, heads only 43/4.
Autochangers: Collaro 3RC521, 3-speed
unmixed with 2 GP 27 Hi-Fi crystal
heads. £17/18/5; Type 3RC522 as
3RC521 but mixed, £20/8/4, B.S.R.
Monarch, 3-speed with Hi-Fi turnover
crystal pickup with 2 permanent
sapphire styli, £17/17/-. Gram-motors
BSR. M 10 2-speed motor, 74/4.
Viewmaster wide Angle Components:
Allen, FO.305, 21/-; DC.300, 42/-;

10/-; LO.308.
50/-; FC.302. 35/-. Elac P.M. Focus
Rings, W25 Mk.11. 57/6; W22 Mk.11.

offers: —Eddy-

52/6. Sundries: New H.R. Head-
phones. 34/8 pr.; 6.3v l5amp Fil.
Trans., 7/6; Polystyrene Varnish,
1/10; Osmor HO Packs. 52/- Osmor

Q Coils, 4/-; Weymouth H Coils. 3/9;
Wearite P Coils. 3/-; Denco C TRF
Coils, 8/- pr.; R.M. TRF Coils, 15/-
pr.: TRF Coils with reaction. 4/3:
G.E.C. Xstal Diodes. 4/-, Send 6d.
stamp for our  comprehensive lists
now, containing details of P.W., 3-
speed Autogram, Tapedeck Amplifier,
Modern 1 and 2, Valver, High Speed
Fault Finder, P.W. A.C. Band-Pass 3,
Williamson Amplifier, Viewmaster.
Teleking and General Components.
L. F. HANNEY. 77, Lower Bristol
Road, Bath. (Tel.: 3811.) N
ALL GOODS GUARANTEED ! Good-
mans 6iin. P.M. Speakers, less trans-
former, 14/6 each; T.C.C. 8-8 mfd.
450v cans, 2/9 each; Screened Octal
Plugs. 6d, each: add postage. ELEC-
TRONIX, 220b, Canterbury St.,
Gillingham, Kent.

EDE’'S STUDIO, 274, Haydons Road.
Wimbledon, S.W.19. Please note new
address. Offer good used Radio
Spares stripped .from Ekco chassis,
all components are tested before des-
patch. Mains Transformers, 350-0-350v
80ma 4v 4 amp 4v 2 amp, usual
prims with veltage tap, 9/6 ea. Rola
Energised Speakers with pentode
trans, 2.000 ohm field, 8in., 9/6. 3-
gang 0005 Tuning Condensers with
trims, round dial SM drive and large
knob, 2/6. Aerial Coil, osc. coil, wave
change switch, padder. and IF trans
110 X/cs, 5/- the lot (regret no dia-
gram). Mains Droppers.—2 amp 800
ohm with fixing rod, 2/-. Chassis
mounting HF Chokes in neat ali can,

1/6 ea. Pentode output Trans,
standard size. 2/-. Volume Controls,
1 meg. with switch, 1/6 ea. Twin

mains input Hum Suppressor Chokes,
2/-, Condensers: mica, tubular, and
electrolytic, 2/6 per doz. {our selec-
tion). Resistors, 1/6 doz., 4 and 1
watt (our selection). Please add
enough for post on above items.

Chassis complete with all com-
ponents and speaker, only 15/.. AC
Chassis complete with mains trans.,
etc., and 8in. Speaker, only £1, post
and packing on the above chassis
5/-. Traders please send for our new
trade list of new components at very
competitive prices. EDE'S STUDIOS,

274, Haydons Rd., Wimbledon,
London. $.W.19.
RADIO COMPONENTS. S.A.E. lists.

Mail order only. R, K. SUPPLIES
LTD., 58. Athlone Road, Tulse Hill
London, S.W.1. .
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CONSTRUCTORS Short Wave Kits,
Valves, Speakers, and everything' for
radio. television. New catalogue free.
THE RADIO EQUIPMENT COMPANY

{Dept. P.W.). Castor Rd., Brixham,
Devon.

SPEAKERS at pre-tax prices; 5in,
*“ Goodmans,” original boxes. 15/«

10in. 24/-; Dubilier, 8-8 mfd. at 350v,
3/-; Belling-Lee twin safety Fuse.
holders with lid. list 9/9, our Dprice
2/6; 4-pin  plug-in Coil Formers,
1lin., 1/6; 175pf. air-spaced var. Con-
densers. stand, spindles, easy ta
gang. 1/6; plated Instrument Handles.
stand-off 2in.. 5iin. between centres,
1/6 each; * Philips "' Neon Indicators.
pencil type, 100-500v, AC/DC. 5{-
each; valve equivalents Manual,
British. American and Service types,
3/6: quick ref. Valve Manual, details
of over 2.000 types, 5/-.

Free Valves given with each order.
See our free list; write for one now.
SERVIO RADIO, 156/8. Merton Rd.
Wimbledon, S.W.19. Phone: LIB
6525.)

NEW PFs, silver mica. all 2.250v test,
15 per cent., 3d, each: parcel of 50.
asstd.. 10/6; 50 asstd., New Erie
Resistors, 4 to 4w, 8/6, post 6d. We
carry large stocks of Govt. surplus.

AUTOREX, New WwWhittington, Ches-
terfield.
EDDYSTONE 740 Communications,

RX, complete external L.S.; as new.
offers. Box No. 227, c¢/o PracTiCcaL
WIRLLESS.

VALVES

VALVES, types 6KT7,
5U4G. 1R5, 185,
829, 832, 723.

6K8, 6QT,
1T4, 3S4. 807. 813,
A/B, etc., wanted

574,

urgently; immediate collection. Write ~

or phone: PYPE HAYES RADIO, 606.
Kingsbury Rd., B'ham, 24. (ERD.
4942,

VALVES from 2/- each; 6SK7T iu’
Emiscope, *

RCA cartons. £3 doz.;
15in. tube type 3/6A. £9; frame out-
put Transformers. 7/6:
Garrard Gram, Unit,
speaker

k]

.
Collaro' or'"

with pick-up*¥
and 3-valve AC amplifier’!"

£8; AC/DC 4-valve TRF Radio '‘Rits:™

with valves, less
Clearance  list

“ Enham,"
church, Hants. B

e

speaker,
available.

NEW VALVES WANTED, smail  or
large quantities, 6K8, 6V6. 574,
KT33C. 1R5, 185, FW4/500, 6Q7, 12K8,
80. VU39, EBC33, 3S4. etc., etc.
Prompt cash. WM. CARVIS, '103.
North Street. Leeds, 7. !

‘" VIEWMASTER **
specification,

Valves,
guaranteed new
boxed, comprising 5 EF50,
1 KT61, 1 EBC33. 1 EB91, 2 6K25,
1 6P28, set of 12 £6/2/6 (post and
insurance 2/-1; *‘ Tele-King" 16in,
Receiver, complete set of IT valves
exact to specification, £9/9/-; 6AMS,
EF91, 6F12, Z77, DHTT. 6AT6. 7/6;
EB91, 6AL5, 6/6; 6V6G, 5Z4G. EBC33
MU14. Pen.46, 1S5, 1R5. 1T4, 3V4,
354, 154, B/6; PZ30. PL38. 17/6; 6P25,
13/6; EY51, PL81, PL83, CCH35, U22
6F15, 6C9, 12/-; 6K8GT, CL33, PL33

PL82. 10F9. 10LDI1l. 10C1, 10PI3
11/-; N78, X178, 12AT7, PY80., UCH42
UL41l, UBC4l, 10/6; 25Z6GT, UY4l

UF41, U281, U404, ECH42, DL35. 10/-i
ECL80, EF80. KT6l. 6SNIGT, 6Q1G.

12K8GT, 9/6; UT78, U50. 5Y3G, 80,
25L6GT, 35L6GT. S50L6GT. 35Z4GT,
6V6GT. 9/-; EF39. EF8, EF530, 7Y4.

'V 6

7C5, 7C6, 7B, THT, 1817, 7/6; HVR2A,
6K7G. 6/3; all new and boxed;
postage 4d. per valve extra.
READERS RADIO. 24, Colberg Place.
Stamford Hill, London, N.16.

exact ta,
and
1 6P25, °

£2/10/.,59
COOK®
Old Barn Road, Christa'i

SN o

s
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SURPLUS METERS by A.V.O., DC,
volts 0, 2, 4, 20, 40, 200, 400, 1,000,
2,000, ohms 0-10,000, milli-amps 0, 20,
100, 200; amps 2, 20. fused; insiru-
ment size, 43in. x 3%in, x 1iin.; all
complete with lcads in leather case
with strap; all brand new and tested
before despatch; 78/- each; money
back” if not satisfied. An excellent
Christmas present. W. H. TOMBS,
* Long Acre,” Pendoylan, Glam.

SITUATIONS VACANT

The engagement of persons answering these
adyertisements must be made through a lLocal
Office of the Ministry of Labour or a Scheduled
Employment Agency if the applicant is a man
aged '18-64, inclusive, or ¢ woman aged 18-59,
inclusive, unless he or she, or the employment,
13 excepted from the provisions of the Notifica-
#on of Vacarcies Order, 1952.

NORWOOD TECHNICAL COLLEGE,
Knight’s Hill. West Norwood, S.E.27.—
Laboratory Technician in Physics
and Telecommunications Dept. Sul.
scale' tinc. current percentage addi-
tion) 6%/- weekly at 16 to 96/- at 19;
£270 a year at 20; addit. ines. of
£18 for each full year of age ubove
29 years on entry i(comm. sal. on
entry not to exceed £342); rising
by 'annual incs. of £I18 to £378 und
with, addit. incs. for specif. qualifs.
to .£ﬂ4. Apply forms from College
Sed., Teturn within 14 days. (1180.)

WINDSOR 30A Oscilloscope, little
used, very good condition; 47A port-
able Valve Tester; latest Adaptors
and Charts; neither damaged or
marked; £25 each, or an offer.
CAINE RADIO, Petworth, Sussex.
RECTIFIERS, 6v 1 amp, 3/6; 12v
1y amps, 10/-; lists 4d. CARTER’S.
578, Washwood Heath Rd.. B’ham. 8

VALVE BARGAINS

NTEED.—6K8, 6AK5. EFPL, FW4/

500.‘.,6:: 3A8GT, 6X4, 12AT7, ECLS80. %J6,
68N7, 10/6 : ID8GT, X78, 185BT, TH22C,
12 6 : 6CH6, 12AU7, EY51, 14/6 : U37, R16,

18 6 . 6CD8, 25/- 5 3Q4, 807, 6V6, 86 ; 1T4,

. 1L4, EF92, EL32, 7F7, 66 :
N7, 6AGS. 5.8 : 128SG7, 4 -: 94,
Send stamp for {ull bargain

IFTERNS, 300 volts at 230 ma,
Only

Bc split up for lower voltages.

al
17/6. plus 16 postage. X
CARBON POTS.—8hort, spindles, 5K, 25K

and 100K, only 1:6 each or 4 for 5 6.
ROOM -TO - ROOM COMMUNICATION
SET tSound powered mikes and ear
pieces).—No batteries or amplifiers required,
vet will work perfectly up to 100 yds. A real
bargain at 7 6 per set plus 1‘6 postage. Con-
necting cable 8d. per yd. extra. Money
back if not absolutely satisfied.

Please add 9d. postage on orders under £2
where postage s not specified.

ELECTRAD RADIO, 6%, ik, iyt

RADIO (METEOROLOGICAL)
MECHANICS required by Meteorologi-
cal Qffice, Qualifications: Basic know.
ledge of radio and radar and experi-
ence . in  maintenance/operation of
radar cquipment, including oscillo-
scopes. Successful applicants serve in
U.K. and overseas. Commencing Lon-
don wage £7 17/6 at age 25 or oves
rising annually to #£9/10/6. Deduc-
tion. of 3/- for each year below 25.
Overtime, night duty allowances, etc,

Promotion prospects. A%ply to:
Bdrough Employvment xchange
Dept, P.W.), 236, Walworth Rd.,

Lofidon, S.E.17.

MINISTRY OF CIVIL AVIATION.—
Radio Mechanics required at aero-
dromes- and radio stations in various
parts, of United Kingdom, Special
training ceurses for keen mechanics
with basic qualifications. Interesting
work. in, progress providing eclectronic
aids. 40, navigation. Prospect of per-
manent, pensionable posts. Rates of
pay,slondon) from 109/- per week at
age-d9 to 143/- at 25, and rise, sub-
jeet to qualifying test to 173/-. plus
pay addition of 10%. Candidates
aged 19 or over with practical experi-
ence jn maintenance of radio or
radar ‘¢quipment should apply to any
Em‘plogment Exchange, quoting Order
No:! 'Kings Cross 576.
DX i) ekt O
WINWOOD FOR
diodes, W/circ., 2/9; .
Electrolytics, 450vw, 0 8
3/3: 8 x 8 3/6; 8 x 16, 4/3;
16, ,4/6; 32 x 32, 5/6:; 500vw,
2/3:°16, 3/6; 8 x B, 4/-. New 6K7

8mf, 1/8

Valves, 4 for 16/6; 9D2, 4 for 15/6;
6V6, 4 for 30/-; 6X5, 4 for 22/-. New
5-Valve Chassis, with 3-wave dial,
465" Ifs, 2-gang .0005, 5 int/hldrs,
21/6, post free; stamp lists. WIN-
WQOD, 12, Carnarvon Rd.,, Leyton,
E.10. (Mail only.)

WALNUT Radiogram Cabinets. Stamp
details. E. WISKER. 501, Hale End
Rd.. Highams Park, E.4,

TAPE RECORDING

THE NEW LINE-A-TONE Tapc Re-
cording Panel, no threading of tape,

fast forward and rewind, 3 speeds,
complete freedom from wow or
futter; in fact this panel embodies

all the requirements of the profes-
sionl  recordist. The price still
remains at £20. Place your order
early. MORECAMBE SOUND SER-
VICE, ' Sealand Works,” Cross Cop,
Morecimbe.

MORSE CODE Training

Send for the Candler
BOOK OF FACTS
It gives details of all Courses which include
a Speciol one for securing Amateur Licence.
CANDLER SYSTEM CO. Dept. 5LO
S2b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, U.S.A.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

72-76 Leather Lane,
Holborn, E.C.1
Phone : HOLborn 4777

Miniature 3-wave Coilpack, with circ., 276,
Standard 465 ke:s LF. Trans., 99 pr.
Plessey 8in. 2,3 ohms P.M. speaker, 15/6.
Mains transformer 350,350, 6 v., 5 v., 80 mA.,
22,68; 250250, 6 v.. 5 v., 60 ma,

Ojtrans., 3,2, Heater trans..

7/6. Twin-gangs, .0005, 8/6,

B ' Ty
40-watt S/iron, 169, Multi-Solder. 4oz. 3/9.

6VG6, 6K86, ES | 5V6 6K8,

bor i | YALVES | 5ot gus

1S4, 185 | - 74.

1R5 384, | KT SUT | 398 set.

1205, DAY,

574 5U4 | 12

5X5 U14, 6J5, 6C5.

6F6, 757 | 96 each Viewmaster

6C6, 12K 8. | 6K8, CCH35. sct of 12

EL32, 3516, | 606, KTHS, £6-2-6.

CL33, '6SNT. 7

6SL7. EF80,

EYsl, 10FI. 10C2 & 2001
9/- each. 5/- each.

7. KEY 16190

WALNUT Radiogram Cabinels of dis-
tinction, stamp details, R. SHAW,
€9, Fairlop Rd., E.11l.

SERVICE SHEETS for hire; reason-
able charges; s.a.e. for particulars to

W. J. HERBERT, 118, Gelli Rd.,
Gelli Pentre, Rhondda, Glam.

MIKE TRANS., 10:1 s8d.,, .00l 4d..
006 3d.; UX5. Sleeving, &, 2d. Free

lists, ANNAKIN, 25, Ashfield Place,
Otley, Yorks.

MILLER’S " PANL ” air-drying Black

Crackic Enamel . 4/6 40z, jar,
8, Kenton Park Crescent, Kenlon,
Middliesex.

PARKER'S Sheet Metal Folding

Machine, heavy vice model, capacity
18 gauge M.S. x 2ft. wide: loose
attachments for radio chassis making;

weight  22lb,;  price 42/6; attach-
ments, 1/6 per fi.; carriage 3/6.
Send for details, A, B. PARKER,

Wheatcroft Works, Wellington Street,
Batley, Yorks.

_EDUCATIONAL _

FREE ! Brochure giving details of
Home Study Training in Radio,
Television, and ali branches of Elec-
tronics, Courses  for the hobby
enthusiast or for thosc aiming at the
AM Brit.I.LR.E.. City and Guilds
Telecommunications,” R.T.E.B., and
other professional examinations Train
with the College operated by Britain's
largest electronic organisation.
Moderate fees, Write to E.M.I.
INSTITUTES, Postal Division, Dept.
PW28, 43 Grove Park Road, London,
W.4.  (Associated with H.M.V.)

MERCHANT NAVY and Air Radio.—-
Here is an opportunity to train as
Radio Officer. The big liners are
oven (o you. but you must gualify for
the P.M.G. Certificate, Day, Evéuing

and ‘" Radiocerts ”’ postal courses.
Estd. 30 years; s.a.e. for prospecius
from Director, - THE WIRELESS
SCHOOL, 21, Manor Gardens, London,
N.7, tTel.: ARC. 3694.)

WIRELESS. -Evening Class instruc-

tion for P.M.G. Certificate of Pro-
ficency and Amateur Wireless Licence.

Morse instruction only, if required,
also postal courses. Apply B.S.T.,
L’l‘;).), 179, Clapham Rd., London,
S.W.3.

THE INSTITUTE of Practical Radio
Engineers Home Study Courses are
suitable coaching text for-'I.P.R.E.
and other qualifying examinations,
Fees are moderate. Syllabus  of
seven modern courses post free :rom
SECRETARY, IP.R.E. 20, FrFairfizid
Rd., London, N.8. '

RADIO OFFICERS urgently reqd, We
train most in shortest period. Train-

ing fees payable after appointments

Seed. Scholarships available,

Boarders accepted.  2d. stamp  for

grospectus, Wireless College, Colwyn
ay.

WORLD TRAVEL and Adventure in
the Merchant Navy.—Young men, 15
years upwards, required for training
in Marine Wircless and Direction-

finding at Sea. (Trainees in forth.
coming Registration Groups are
cligible for deferment of Military
call-up.) Immediate sea-going posi-

tions on completion of training. Suit.
able candidates will be entered as
officers and must be prepared to sail
to all parts of the world, Low train-
ing fces. Send 1/- P.O. for Prospec-
tus to OVERSEAS HOUSE (D2pt.
P W.}, Brooks® Bar, Manchester, 16.
{Tcl.: MOSs-side 2047,)
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e CITY & RURAL s
VAI-VES BY HETUHN Immediate delivery
J’ " tlom \L()(. o
f{ o 1] 11
6|6NT EL32 13/6 i V|EWMASTE R
1G8GT -|68C7 76 ELOL )
IE'DS 65/6 65G7 ’gq 10 - 5LlPPL1E5. .{1 SPRCIFIED COMPONIINTS
IL‘[\IS 6/6 | 6SHT 5[6 < 716 3 SEND FOR STAGE | NOW-—
lg) g//- 023’; 1?)2 19,' price £3.2.3 ost free
154 - | 63D - ri .2.3 post free.
i%} 212 83?7 ng ) g/g Cloné‘plet,le !éitr-‘. Stage-by- ;‘al"nd
" F 10 ~ and Single Components Supnalied.
o - p-ovee 9. 78 DEPT. P.W. “VIEWMASTER * FNVELOPLS, 776
AAG 9/- {719 o . .
%037 2 7;; ael 3: ||| 18 TOTTENHAM CT RD v T ARAN I D
e 113/§ Z’!“ 56k 8 LONDON, W.l. Foi is\‘(l)l'..\\.\l:\.\l
s Hes B 39 MUSeum 4539/2453
. 5 Cae Tole ; ed, by W. E. Miller. §i-
ROMECH 'Z;/G ! I;‘g 56 8%;1)4 I%IE 5-valve Superhet. Chassis atest all rz‘m 'J “S;:),;,, II\:N([:“,;"(’ bv‘V. E. Miler. 5/~
5Y3574 886 198GT 5 - 1VR21 36 Valves, ext. Npeaker Sochets. |/u;- \n 8! Bla agunifier Lens. 22.6.
2 * R 8l12307 5)6 VRE3 66 LS, wavebands with switchig for Gr Belling 72-ohm Twin Feeder. 7id. yard.
6Bg 7-1125L.7 7 6|VR5% 26 dy for fitting te cabiuet.  £12-12-0, s Electrolytics. Tubular. 8 mfd. 450v..
gFG %’8 A915 556 33{;5 36 i-D[;q-n}';e ;;ﬂ;“ t.u;r\ulteﬁal “ . 2/3 : 32-32 mfd. 275v.. 3 6.
Fo -|ARP12 - VRGHA 3 - i Fidelty Amplifier. Thie & Multi-Ratio O/P Transformers. 511
- ] & e awplifier which you MUST - d 18 s oL
SobaT  9-\GVe R VRN Se 5 (ETneG SITRE G ECi Speakers P.M., 8In., 13/6: 5in.. 14/6:
GJQGT 5 6 Ellr48 g,ﬂ V'Rl\)O 10'- . &VE output. Freq. 25—19,000 cpe.4 6ln.,, 16/6: 8in.. 19/8.
6 10/- E{}gg 28 bgls‘}lzn ?5/8 Z'ldh, Hum —60 b, at 6} v\a'h- Treble bovst 6V6GT, 10/8. VRIL, 8/8. 524G. 10/G,
S R eVl 108 i ‘{;i’uf;f?:r"f??f.if MA\PU’\I:H?I'()II::‘OI‘“' LIV THPREIRD B8 Lo Hh
6K7G  6/8 Elb4 4/6\VUIll 38 OUTPUT 8} watts. I'rice £15.0.0 Sead 3.4 2.6 Kv. Transformer. 45/-.
6K8G  11-|EF9l  10/-|VUI2A 36 for leaflet. Smoothing Chokes. 10H 100 mA., 5‘3_
6LAG 12/ 1EK32 8'6.VUI3 36 All-Wave §'Het. Peeder Unit to match. 10 gas. 15H €0 mA., 511
All the alz‘(:'t‘;'er al;&;‘Boﬂ\;lead"::é‘leTested 2ue Gramophone Equipmeat. BR.R. S =
y my guar =5 RPM Motor Unit. 78/7, plus 178 Extensive Stm-l\-i New & Surplus
Money back if dissatisfied. apeed Motor Unit. 2&84‘ p!lu; 916 Componenfs & Valves
i o or 3.apeed Unit. XTAl, Head«. 21
Please znolude“([t)\_[.s(;r[tlﬁll amount for TR bM Chaoger. 21223, Coliaro : . -
MAIL ORDER ONLY 4-apeed, XTAlL Heads, £18.18.0. For A’!en!xon—Adec—Sen'we wrile,
‘ " ] SPECTAL OFFPER!
E MINETT P 1‘han£te;y IX’I‘;L ;;i,(-skup, complete with TP cITY & RURAL RADIO
w anl ngerta, 5 .
( ) Decca XMS P/UI", £7, plu? 1/-, (‘onnoiweur 101, HlGH STREET, '\
2 ‘r SNTh P/UP, 24118, plus 17—, S'Light weight.
- l'/A.:EV:’ s::rlmu.ls SOl LBy $000. 1. 7178, Trane, 15, SWANSEA, GLAM.
4, R E S T Fibre 432, Trane., 25 Chancery < Swans
WOLVERHAMIT 0 N X IZAL P/ P 5 plus 1= 1 “Insert 31/6. Zelerhonebgs wansealdoy
ollare AC514 Player Unit MAG Head, £6.10.5.
vlus £/-,
GHASSIS GUTTERS Gerrard Heads. —Hi I'i. 58'11. Miniature, 5:1,'4. VALVES YOU CAN TRUST!
:irt,andaxd.s/:ﬁ 61-‘ é”'.'* ¥ ﬂbo;'ﬂw ‘;',la"'.:;;"‘ A—Maker's cartons B —Pluin or Service cartons
' . - sin, & Alu- vpe A, /3. B, 2 - posi A B Type A B Type A B
Lin. dia. Will cut ;{’ to '“i,,g”"el' AL ] oliaro ACDC Motor, I%in. Table, £10.811, | | - 49 4/3 OKsc — 11/ EB34 — 278
minium. Plastic. ete. plus 2/8.  Garrard A("‘ Mpeed Controlled GF6G 9/6 —  BKBGT — 12/8 K31 — 4/8
4 6 each, post paid. 79 EPM  1%n. Table. £5.10.0, pins 278, GHG  5/8 8/— 6Q7¢  — 10/9 EFIE — 8/3
Spare Blades, 1 -, post patd. iarrard A(‘,‘? weed Turnover MAG Head, RISGT 8:’3178 g(l.:T’G'l' Lg;g 11/~ K?\y\;{il~ g;g
218.6.6. plus 2/6. G5 — 12 = {1741 —
Electric SOLDERING 1RONS || Domeg ool Pack cvor vy stini b a2110, | 8 g 00 GWhir 18is — Poniws— 0
s 0 Wearite LFR, 21/-, - HIC6U — 1 - 384 —
: ) ;':: 11'1{ th:“” o ",. e e || K7 7w e ove: - a8 ks 206 21
316in. Pencil Bit. 200 210 V. Cons. 20 w. )| Metal Rapufers, 0% 75 N0 70 Move 2a0 | | SKIG @8 2 034 38 oo THus s 68
Guaranﬁt,eed, Spares a‘{allable, NTC 280 v, %0 ma.. m,_ N'H 1. o (»hﬁ;:mll‘ﬁ,hsAﬁrs f::}A.(“(])“ l; ofwgvpe‘suaiéal.iﬂkf
17 8 each. post. paid. Denco “ € T.RF. Coils. Medium and Long | | CONDENSERS —We have nearly all values of
24-page Catalogue. 8d. Visit our Shop, wave. 8/- pair. plus 1 -, silvered and monlded mica types at surplus prices.
open 8.30-6 p.m. in~. Saturday. Variable Condensers. —Midget L-gang 300 pf. Bargain selection of 59 (wel assmted), 10/-
Tel. : St. Albuans 5951, 7/8, with dust cover. 10’6 Rtandard. 76— NEW RESISTORS flw Govt) }

with Trimmers, 8,6 d-gaug 500 pf., 7 6. iW 460, f_r_ou( w., 3h,

BOLD & BURROWS Al Wi 3o TonRe, o, oin, ot || 190 i 525 S

k..
27/8. 12in. Truvex. . 59'8, plus 1/2 postgze. 3'6 dos. ALL OTHER VALUES (uot ex-Giovt.),

12/18, Verulam Road (A5 BRANDENBURG EHT. UNIT. 6.5 ke, || 1. 41d, 4w, 6d. 1. 8d
/18, g (RS), AN G o il witn U2 Rectiner, || WIRE WOUND Po'rsuﬂoumm — 10 k.
St. Albans, Herts. 88/8. 10/15 kv, cuils, 55/~ screwdriver operated, 9d. 5 k. fin. spindle, 1/-,

FRNTRIY 2A, BURNLEY ROADs
QUALTAPE “ New Principle” 2-SPEED 4
der now available, 18 gns.. pluv 3'8. REED & FORD’ AINSDALE, SOUTHPORT

(foBlaro Tape Deok Motors.—Teit and right =~ i
RADIO Gm[] ANN“"NCES Pt drive, 3816 €ach. v 116, STAN WILLETTS

Scotch Boy.—LEMI-GEC Tape. 33/-, plue 6d. 43, SPON LA WEST BROMWICH
Rexine Player Case. —Cut for B2R Mo'or 398, TAFFS.

VALVES.—at 1/9. D!, 2C34/RK34 at 2/3. plus 376, 3 PCH
COMMUNICATION RECEIVERS,
EAS0, 954, 2X2A at 3/-. 956 at 4/6. 6H6, |1 MOTEK 3-motor Tape Deck, rea! value, é‘ol,ﬁ,?ete with Valves. Aerial. Tested and

12H6, at 5/6 6K7GTG. 125H7, 4Di, 6J7G, £15.15.0 plus 3/8. Guaranteed, £7/19/8, carrlage 86.°

6557 at 6/9.  6SK7GT,” 125C7, 125R7, |} MOTEK Record and Playhack Heads, 39/8 || VALVES. New. Guaranteed. 1LD5, 4/8.
6USG, ECS2, 125K7, U78, 125L7 ac 7/9. each. 3D6, 36, 524, 7:111. 6AMSG, 86. 6K7. 5/6.
12SN7, B36, 7B7, 7C5, 7C6, THT, TR7, || moTEK oscitiator Coils, /6. G8NT, 10/6. 6V6. 8'9. 6X5. 7/6. 8D2. 1

757, 7Y4, ac 8/6. (54, IT4, 3A4, 6XSGT, Treaslormers. 65 v 1w 76 pae ol || X Ls.29/g, DH63. 9/6. EC
6SL7, DHT7, W77, 35L6GT, S50L6GT, /8, pas 0. 12 v. | . 86, plus 8d. )| R ppia VP23, 3/8. VRES, SP
25L6GT 352Z4GT ac 9/6. [R5, IS5, 354, 19/6, plus 1’8, Williamson Gutrut, EC52. 411, VRIS, CV6, 1/6'

3Q4.-NI8, 3V4, D77, 6V6GT, 6F6G. 6C6, Choke, 2718, plus /-, Post extra. 32 mid. condensers, 450
6D6. 6CH6, 6BG6, X78. 6CD6G, 6U4GT, || Chokes.—10 h. 150 ma.. 16/3, plus 18, CH:. || Guaranteed Brand New. 4for 511 post Ve
6N7, |2A17 |2AU7 KT81, 2A3 634G 10 h. 60 ma. 300, 4/9, plns 1f-. 50 h. 30 1na. 250 mld. 350 v., 8"

1,5000, 8/8, plun 1/-. 50 h. 20 ma.. 11600, LESSEY i P.M, SPEAKERS,
ac 10/6.  6KBGT. 12K8GT, 12K8G, X76, |} giathiz §12 B L o 'oe, pius dge. 2u b ﬁhﬁ:B‘N;;\‘\.‘ I e
4G, CV 12/6, 884, 12Z3, 45Z5GT ‘na., § :
sy 2 at . + |} 30 ma., 56, plus 1~ THROAT MIC, New. 1/11 pair. Post 4d.

5R4GY 8012, 80l A

ARTHUR HOILE || FULL MAIL ORDER FACILITIES Swibch, g, © 1oEe 116 cach 10016 wiih

(Please add Postane) "((l)L!AABRO‘;' b,({\(37§4(ak.\“ ;\IO'IORS
(Mains), Brand New
55 Umon stf‘.t Maldstone, _Kent-_ Shop Hovn Mg:ﬁ:g:“lo Il'rzd':v, 9—5. 30 pm, WANTED. ARS8, BC22I, Eddystone 640.
‘PHONE: 2812 obEAThE L etc., Taylor AVO Test Meters. Valves.
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

»
No. of
Blueprint
CRYSTAL SETS
R 1s. each.
4 . 1937 Crystal Receiver... PW71*
The *“ Junior” Crystal
Set PW94*
STRAIGHT SETS
Battery Operated
One-valve :  2s. each.
‘The “ Pyramid” One-
| valver (HF Pen) PW93*
" Two-valve : 2s. each.
[ The Signet Two (D &
v LF) L ... PW76x
. Three-valve : 2s. cach.
Summit Three (HF Pen,
4 D, Pen) .. Pw3iyx
The ™ Rapide ” Straight
" 3 (D, 2 LF (RC &
) ' Trans)) .. .. Pwsg2*
—9 * F. J. Camm’s ** Sprite”
Three (HF, Pen, D,
Tet) .. PwWg7
Four-valve : 2s. each.
% Fury Four bupcr (SG,
5 1‘\ 8G, D, Pen) .. PW34C*
P Mains Operated
7 "Two-valve : 2s. each,
Selectone  A.C. Radio-
gram Two (D, Pow).., PW 9+
"Three-valve : 2s. cach.
" "Double - Diode - Triode
20 g0 b Thrcc (HF Pen, DDT,
G0 Pen) PW23*
F'olur-valve: 2s. each.
A.C. Fury Four (5G, SG,
Le . . D, Pen) .. PW20*
. . A.C. Hall-Mark (HF
- Pen, D, Push-Pull) ... PWw45*
SUPERHETS
g ‘Battery Sets : 2s. each.
- F. J. Camm’s 2-valve
3 Superhet PW52+

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve 2s, each.

Simple S.W. One-valver PW88*
Two-valve : 2s. cach.
Midget Short-wave Two

(D, Pen) ... PW3BA=
Three-valve : 2s. each.
Experimenter’s Short-

wave Three (SG, D,

Pow) ... PW30A*
The Prefect 3 (D, 2 LF

(RC and Trans)) PWo63*
The Band-spread S.W.

Three (HF Pen, D

(Pen), Pen) . PW68*

PORTABLES

Four-valve : 2s.
“Imp” Portable 4 (D,

LE LF, Pen) ... Pwsger
Is.
The * Mini-Four” All-

dry (4 valve superhel) PW

MISCELLANEGQUS

2s. each.
S.W. Converter-Adapter

(I valve) ... PW4gA*

(2 sheets), 7s. 6& '
The P.W. 3-spced Auto-
gram.
TELEVISION
The Practical Television Recciver,
(3 sheets) 10/6

The *“ Argus >’ (6in. C.R. Tube) 2/6

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Opcrated
One-valve @ 2s.

B.B.C. Special
valver ...

Two-valve : 2s. each.
A modern Two-valver ...

- Mains Operated
Two-valve : 2s. each.

Consoa,lccmc Two (D,
Pen), . 0

One-
.. AW387*

WM405*

AW403

SPECIAL NOTE

THE;E bluepnntq are drawn full

size. The issues containing
descriptions of these sets are now out
of print, but an asterisk heside the
blueprint number denotes that con-
structional details are availabic, iree
with the hlueprint,

The index letters which precede the
Blueprint Number indicate the per-
fodical in which the description appears
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless,
W.M. to Wireless Magazine.

Send (rreferably) a postal order to

cover the cost of the Blueprint
(stamps over fd. unacceptable) to
PRACTICAL WIRELESS Blueprint
Dept.,” George Newnes, Ltd., Tower
House, Southampton Strect, Strand,
w.C.2.

No. of

Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve ¢ 2s. each.
S.W.  One-valver

America

for
AW42y*
Trwo-valve : 2s. each.
Ultra-short Battery Two
(SG, det Pen... . WM402+
3s. cach.

A.W. Short Wave World-
beater (HF Pen, D, RC,

Four-valve :

Trans) AWd436+
Standard- Four - valver

Short-waver (SG, D,

LF, P).. . WNM383*

Mains Operated
Four-valve : 3s.
Standard Four-valve A.C.
Short-waver (SG. D, ®
RC, Trans) . WM39[+

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387+*

Listener’s  3-watt  A.C.
Amplifier (3/-) . WM392+

De Luxe Concert A.C.
Electrogrum (2/-) . WAMN303+

QUERY COU PON |

I This coupon is available uhtil Jan,

i 5th, 1953, and must accompany all
Queries, sent in accord with the

l notice on page 601.

I PRACTICAL WIRELESS,

lan., 1553

Puhnched on the 7th of cach month by GEORGE NEWNES, LIMITED, Tower House, Southa:npton Street, Strand, London, W.C.2,
l\nd

printe

& ON & GOTCH (A/sia), 1,TH.

one Yyear :
a5 @

South Alriea :
Inland and Abread 13s. 6d. (Canada 13s.).

ed in Engiand by W. SPEAIGAT & SONS, LTD., Exmoor Steeet, London, W10,
CENTRAT, NEWS AGENCY. LTD. Subscription rate including ne
Registered at the General Post Oflice for the Canadian Magvme Posn

’

Solo Agents [or Australia and New 7
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NEW B == ———T T
ohm BOXED ALL
80 Siie COAX| seEs v HLVES““AWM“ VOLUME CONTROLS
i Midget  Ediswan  type.
” H I
UL D) o LG SPECIAL SALE PRICES Al Nalues, lang, spindled
Polythene insulated. Guaranteed | year
NOT EX GOV. IRS ... 9/- [ GAMG .. 10/8 | 12RR ... 10/8 | EF39 .., 9/- (AL |
10d. per yd. 183 ... 9/-|6BG6 ... 12/8 | 12Q7 ... 10/6 | 6BES ... 10/6 1| LESSSw. S.P.Sw.  D.P.Sw.
ITs .. 9/~ |G6K7 .. 686|331 ... 108 xese . /8 L 4/- 4/9
°°§‘3‘C,'Z'g¥s°s,;z'/e§:,:°"- 334 .. 96| GRS .. 10/8) 35%1 .. 1008 opws .. 10/6 3 / /
LINE CONNECTOR, 12 54 .. 9/8|crs .. 10815 ... 96lppg; . 10/ || TRANSFORMERS. 10K to 2 MEG,
i 5724 .. 9~ |ext .. s@ |07 o 108 g oes || - =

EA50 ... 2/~ o =

683 ... 7, H - : EY51 ... 12/8
RESISTORS. —All Values. 4 w., 44.: C _/s ('97 - 108 EB24 ... 1/8 -Y‘: 856 Made in our own Workshops to Top Grade'
w., 8d.; 1 w.,8d; 2w, Y- 4. 78 6SLT . 9/~ | gy .. g | EYOL . apecitication ;
IRE. \VOUWDRES[STORS —Blergtl?\lakes 61'6M .., 9/6|6Ve ... 9/8 }B(,:ﬂ 9/8 KTs1 ... 10/8 ., ofp 'l'ran%. to spec., frcm'ld 15/8.
ure Ceramic Type.—0 w., 15 ohm to T 3 _. v Quality ditto, Stalloy ILams. and low
666 .. 6/816X5 ... 9/-}ycor .. 7/6|MULL .. 978 leakage windings from 35/-. Williamson

4 K., 1/9: 10 w., 20 ohm to 6 K., 2/3; )

15 w., 30 ohm to 10 K., 2/9; 5 w. Vitreous, 6HS ... 3/8 ] 6U5(Y63) 8/6 | FCrLs0... 12/ | 12AX7... 10/8 Maing Tmnsiorm;r, 47/8. Heater Trans.
12 X. to 95 K., §/-, 637 ... Fe Ty " 3G ... 2/8 6.3 v. 14 amp., 7/8. 350-0-370. 80 ma.,
W/W POTS.— /v Tvpe Pre-Set, Minia- s SO e SOV oo H L 956 63 v. 4 a. 0 v 2 a, ditto 300:0-300
ture. Fitted knob is knurled and slotted. 6K6 ... 7/8|12K7 ... 10/8 | Pen2i ... 8/8 1 ditto 250.0-250. 21/-, Viewmnster Mains
200. y()O ohm 1 K.,2K.,25K,5b K, 3 Transformer. latest type. 35/-.

10 K., K. 20 K 25 K., each 3/-: SPECIAL PRICE PER SET : P. & P. extra ou Transiormers.

COLLS. ——All ranges Wearite P, 8/- 1R3, 1T4, 185 apd 8394 . oo oo aco .. 82/8 ’

Osmor Midget " Q,” 4/= each. 6KR, 6K7. 6Q7. 6V6, s74 o e 80/- -
CONDENSERS.—Nev stock, best makes. (| 10501 for Pract. Television A.C/D.C, TV | we .. 85/~ || Quotations for specials per return.

001 mfd., 6 Kv.. TCC, §/8 ; ditto, 12 Kv.,
9/8 ; u.‘(JU'_’ l:!f(l., ] Kv/. Muirhead. 2/6 ; EF30 Ex New Equip. All tested. 4 for £l Post Paild.

.001' mid., 0601 mid., .0003 mifdl., 0005 VIEWMASTER.—8et 12 valves. £6/10/0, with EY51, £7, TRANS.—8mall d Pentode. ‘
mfd. Small mica, 6d. .01, .02, .001, .005 ?{g:vy Duty, TOm:m..u;‘/)ﬁ Dawot:prggv

' el i

b 45y v, Ll 350 v, 8d. 2 .05, .1, 4/9, " L.F. Uhokes. 10 H,  63%ma., 4,8: g
g @ }/;‘00 Shb S OO TR 1/8; .01 XMAS BARGAIN.—~XTAL Mike insert by Rothermel. 20 H. 150 ma., 12/6.; 5 H., 230 ma., 16/-. )
E?.EE:I‘ROLYTICS e Cdock. Type DAL Deaf Aid Manufacturers surplus.  Superb
81450 v. B.E.C. Midget Tub, 2/6. o LD Ndlan ;'5/ pres. ’;'“i'le'eg‘/lg' BARGAIN CORNER.
= , ef. level —5 . Ready for use, Listed, -. Qur I'rice, .
;!;7(4)20vv B ated. Cam 1 Ciard YEUES KOh TR R e Crrepecidilty e Siines i Gane 030353, 80w,
16/450 v. T.C.C.. Small Can, 3/8. nu v., T/V electrolytic T C.C..'8/6.; Ditto
16/350 v. D.C.B. Tub, 8-, a 250 mi;:l, “07)1;45 4; BC, 1%‘/% Hcore
3500 v. D.U.B. Drilitic Tub, 4/, Rolder 16 : in,
rli(l‘;lo/l:m‘; vl.)lglgc, ;!rxlulu;lc']‘\;llx. 4/-.8 T R s 307’ WH ITE HORSE ROAD’ ;’\:\[:Plessgev 1.8, 1/8) 0}!;1 boodrwms
81E500 v. D.U.B. Smuil Can, 4/6. 5 ve, Tinned Copper Wire,
:ilmmvv B, Midget Tub, 5/ WEST CROYDON. l:‘lg-‘_".‘l)r;. 24 r. v‘Z"‘lom]‘éEnzzdw.,:,
0y Y. Mea, Can: S/e: Telephone : THOrton Heath 1665 3&““;?&’5‘0 R
B2/ 8, (85 -, . g ixide A.C. 1 , = 3 V-]
O g Mail Order: 71, Meadvale Road, East Croyden :3*.; Ser. o 1 v;wldcnf{);}al?‘éf.
2.0 Tub, 1 50 v. o . . .. Mould F30, BTG, HSA,
B e e i P A Barzain Lists, 34, Terms C.W.0. or C.0.D. s e R
B.E.C., 8/8. Over £1 post free. P, & P, Gd. extra. spindle, 4/8.
Fd
COPPER INSTRUMENT WIRE (ex-stock) EUREKA & CONSTANTAN
ENAMELLED TINNED COTTON SILK RESISTANCE WIRES
= A COVERED COVERED “ALL GAUGES STOCKED "
2 ozs. 4 ozs. 2 ozs. 4 ozs. 20125, 4o0zs. 2015 4015 G.E.C. & B-T-H-
1/4 2/- 1/4 2/= /4 2/- 1/4 2/-
oo W Bl W B N B crVerar Dok
1/4 2/3 —_ — 15 2/3 176 2/5 CRYSTAL D|ODES
1/5 2/4 1/5 2/4 1/5 2/4 7 2/8 G.E.C. GLASS TYPE 5/I6in. x 3/l6in.’ ) -
1/5 2/5 1/6 2/5 1/5 2/5 1/8 2/10 B.T.H. LATEST TYPE MOULDED IN
”; %;; H; %;; :;; %ﬁ :ﬁo g;; THERMO-SETTING PLASTIC
A A A A
9 9 3/ . =0
HH 2010 18 2010 s 20 2~ 3¢ B-T.H.SILICON CRYSTAL VALVE ,
12 211 179 21 o 3 2/1 3/8 3/6 each, postage 21d.
e 3= 1 3/ 1710 32 2/2 3/10 . Fllxmg Bn'?ckets 3d. Extra.
110 3/l 110 3/1 17 3/4 2/3 4/ Wiring instructions for a cheap, simple
1710 2 i 35 2/- 376 2/4 42 but high quality Crystal Set included
l;ll 1;1 '.:;— 3/6 2 3/7 2/5 4/4 with each Diode and Crystal Valve. 3
Lt 3f4 1 3/8 21 3/8 2{7 4/8
©o% B i b d 8 omvstALseT
- B /3 - 2 2 4
2/1 3 34 42 2/6 4f5 3 5/8 INCORPORATING THE SILICON
wmo e o wmo WowOR % CRYSTAL VALVE
eVE i 74 A 3/4 on 37 /8 Adjustable lron Cored Coil. g-
;J: :ﬁ ';/uo g//g i o %lo ;g RECEPTION GUARANTEED
: I/6 e ot 115 per oz, 203 per ox. Polished wood cabinet, 15/-, post Jid.
14 2= 26 A REAL CRYSTAL SET, NOT A TOY ﬁ
23" 256 . . 3-
3. E = . a- oo CRYSTAL SET
;{_ e g_ ;/6 D © As above, but with Germanjum
- / 16 . W Crystal Diode, 16/-. Postage Ild,

47 and 48 swg Enam. "and 47 swg E.S.S.C. wires in stock. State needs. ey .
All above postage extra, POST ORDERS ONLY PLEASE. Send stamp for comprehensive lists. B.A. SCREWS, NUTS, WASHERS

g soldering tags, eyelets and rivets.
POST RADIO SUPPLIES it
TUENOL ROD, PAXOLIN TYPE COIL

33 BOURNE GARDENS, LONDON, E.4  TEL: CLissoLD 4588 & 2021 FORMERS AND TUBES,
. .

’
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