, :.._
M:.;.m,::

:r;

IN THIS ISSUE
CRYSTAL VAL
AL=CEIVER
MAKING A RIBBON MICROPHONE
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PUBLIC ADDRESS, RECORDINGS,
AMATEUR RADIO TRANSMITTERS

FOR

OSMOR
"

"t

Incorporates the Aeon "Flltercel" insert giving
extreme sensitivity and high fidelity. Response
substantially flat from 4Ò-6,000 cps. Vibrationand shock-proof. Not affected by iowdrequenty

COILPACK

our coil and
switching problems are solved in
a matter of minutes with the pre aligned OSMOR
" Q " Coilpack. No
complicated wir-

circuits-just

ing

five simple connec-

As specified for conver-

sion of the Type 25 unit
of the TR.1196, also Type
15 and wartime utility
receivers and others.

Send 5d. stamps for
free circuits and
new illustrated lists
of Coils, Coilpacks
and all Radio Components.

tions and you're
all set for better

wind noises. Two alternative mountings avaitable as illustrated (MIC 22-2 and MIC 22-1).

Price £6 bs.
TYPE MIC

Od.

(either model).

16

Incorporates the Acos Floating Crystal Sound
Cell giving a response substantially flat from
30-10,000 cps. Unaffected by vibration,. shock
Alternative
and low-frequenc7 wind noise.
mountings as shown (MIC 16-2 and MIC 16-i t.

whistle - free "
listening. All types
available for mains
and battery sets,
complete with full
instructions and
circuit diagrams.
"

Price f12

OSMOR RADIO PRODUCTS LTD
(Dept. P.10.), BRIDGE VIEW WORKS, BOROUGH HILL,
l'elephone: Croydon 1220 COSMOCORD
CROYDON, SURREY.

LTD.,

12s. Od.

(either model).

ENFIELD,

MIDDLESEX.

THE Chassis People
The

prestige

chassis is

of

Armstrong

firmly based upon many

years of constant endeavour
to produce reliable and efficient
receivers at art economical
price. Our present range o
chassis will even further advance
the already high reputation
receivers.
by
our
enjoyed
We ore delighted to give demonstrations in our showroom and Designers of television constructo
our illustrated catalogue will be gladly sent on request.
sets know that the efficiency of
-

-VALVE ALL -WAVE RADIOGRAM
CHASSIS. 5 wave bands covering from 10.9 to 550 m. and 800
to 2,000 m. R.F. pre -amplifier. Two I.F. stages with variable
selectivity. Bass and treble controls. IS -watt push-pull output.

MODEL EXP

12513.

For A.C. mains.

14

636.15.0,

plus

P.T.

MODEL RF 104. 10 -VALVE
ALL -WAVE RADIO CHAS-

MODEL EXP 73. 8 -STAGE
ALL -WAVE RADIO CHAS-

SIS. 4 wave bands. R.F. pre-

SIS.

Two 1.F. stages
amplifier,
with variable selectivity. 10watt push-pull output. For
-

A.C.

mains.

624,

plus

P.T.

Variable
3 wave bands.
selectivity. Fly -wheel tuning.
8 -watt push-pull output with
negative feedback.
f17.15.0,
mains,

For A.C.
glus

P.T.

ARMSTRONG WIRELESS & TELEVISION CO., LTD.
Warlters Road, Holloway, London, N.7. Tel, NORth 3213
:

their equipment depends on the
solder used by the constructorthat's why they recommend Ersin
Multicore for trouble -free, waste free soldering. Ersin Multicore, the
only solder containing three cores
of extra -active, non -corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.N.G. 60;40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 37 feet
of voider, costs 5!-.

Ersin Multicore Solder
to:
In

case

of difficulty in obtaining supplies, please tarier

MULTILORE SOLDERS LTD.,
MELLIER HOUSE, ALBEMAILLE STREET. LONDON, W.I

+

RZOeet 1411
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PRATTS RADIO
Harrow Road, London,

N.W.I0

1070

Tel

:

LADbroke

Lane)

(Arr. Serubbs

1728.

AMPLIFIERS READY
TO USE.
MODEL ACME (as illustrated), 10 watt, 4 valve
unit, flee, feedback, separate mike stage and separa te mike and gram inputs,
2 faders and tone-control,
input volts, mike .002,

gram .21v., £9-18-6.
MODEL AC18E. 6 -valve
unit with p/pull output of
181 watts, separate mike stage and separate mike and gram
inputs, 2 faders and tone -control, feedback over 3 stages. Input
volts, mike .003, gram .3v,, £14-14-0. MODEL ACME £17-17-0.
MODEM. U10E. D.C,/A,C, mains, p/pull output of 10 watts. Spec.
as ACME, £12-12-0. All above are complete with eases and
chrome handles. Outputs match 3, 8, 15 ohm speakers.
MODEL AC8C. 5 -valve chassis With p/pull output of 10 watts.
For record or radio reproduction. Output to 3, 8, 15 ohms. H,T.
and L.T. supply for feeder. £9-18-6.
MODEL AC4C (A.C.) or MODEL U4C (D.C./AC.), 3 valve 4 watt
amplifier chassis for records, etc. Output to 3 ohms. £5-9-6. All
units are carriage paid. As supplied to hundreds of domestic and
industrial users since 1945. Stamp for fuller details.
For use with the above amplifiers. Sold separately if desired.
Rothermel D104 Crystal Microphone, £5-5-0. Acos 22-1, 22-2,
£6-6-0. Collaro Record Players (A.C. only) with motor, turntable,
pick-up and auto-stop. Magnetic, £6-9-6 Crystal, 66-15-6.
SPEAKERS. Rola loin 351- ; 8ín., 30.'-. Grampian 12in., £7.
Goodmans 12ín., 68-12-6. Microphone cable, 1/6 yd. Stylus
needles play 6,050 records, 6/6. Jack plugs, 1/9 each.
COILS. Denco L.M. wave, T.R.F. with reaction, 6/6 Wearite
"P" coils, 37- each Weymouth "H," 3/6 each Weymouth LFs,
Wearite standard, 10/- each ; Miniature, 10/6 each.
151- pair
TRANSFORMERS, ETC, 2 x 350v., 0-4-5v. 2a., 0-4-6v. 45., 19/6
ditto, 2 x 250v., 18/6. Speaker Transformers, 6V6 to 3 ohms 4/3 ;
6V6 p/p to 3, 8, 15 ohms, 19/6: 1S4'3S4 Miniature type, 5/3.
CHOKES. 60 ma., 15 hy.. 300 ohms, 5,'3 100 ma., 20 by., 400 ohms,
16/6 150 m.a., 10 hy.. 200 ohms, 16/6 90 m,a.,10 hy 180 ohms, 13/6.
VAR. CONDENSERS. Solid dielectric, .0003 or .0005, 4/- each.
FIXED CONDENSERS (only 1951 stock offered), 8-8, 4/9 ;
8-16, 773 : all 500v. 50 mfd. 50v., 2/3 : 25 mfd. 25v 2/3. 0001,
0002, .0003, 80. ; .0005, .001, .002, .005, 9d. ; .01, .05, .1 mfd 1050.
MISCELLANEOUS. 6K7, 6J7, 6J5, all 676
1S5, 154, 3S4,
1T4, 1R5, all 9/6 each ;. .3a droppers, 800 ohms, 416 ; .2a., 1,000
ohms, 4/6. BX bases, 9d. Linecord, .3a 60 ohms, ft., 70. ft.
All goods new. Post paid over £1. C.W.O. or C.O.D.
;

Only Wolf solderguns have all these
time and money -saving advantages

-

:

;

;

;

;

OFF -STRAIGHT EASY -GRIP HANDLE

:

;

PERFECT CONTROL

:

LOW CURRENT CONSUMPTION
QUICKER HEAT -UP

;

RADIO

MAINTAINS CORRECT HEAT
LOCALISED HEAT
MODELS FOR EVERY PURPOSE
FROM FINE INSTRUMENT
TO HEAVY INDUSTRIAL SOLDERING

.A

74, Mansfield Road, Nottingham

EX -GOVT. BARGAINS, ALL POST PAID
EX -GOVT. VALVES, NEW, BOXED,-EF50 (British), 6/6 ;
EF50 (Red Sylvania), 8/6 ; SP61, 3/6 ; EA50, 3/
EB34, 2/6 ;
EF36, 5/- VP23, 5/6 ; HL23DD, 5/6 ATP4, 2/9 ; 6SG7,10/-,
Valves, ex -equipment, guaranteed. EF50, 3/9 ; SP61, 2/6.
RESISTORS.
watt, following values : 680 ohms, 1.2 K.,
1.5 K., 4.7 K. 15 K.. 22 K., 33 K., 68 K., 330 K., 680 K. Minimum order -of one doz., YOUR choice, at 3/- doz.
I.E. TRANSFORMERS. -Iron -cored, 465 Kc/s, 1,'Fin. square by
3 --in, high, 6/9 pair.
A.F. CHOKE, No. 11. -Screened. 2in. by lain. by 1?in. Suitable
scratch filters, tone control circuits, etc., 3/6.
MOTOR -GENERATORS,-12 v. input. Outputs 275 v. 110
m/a, D.C., and 500 v. 50 m/a, D.C., 13/6.
A.M. ARTIFICIAL AERIAL load. -Metal box, 3in, by 2in.
by 2in., with 2in. 0-0.5 amp T/C R.F. Meter, resistors, etc., 6/9.
A.M. CHARGERS, Type 42.-230/250 v. input. Max output,
13 v. 4 amp. 61in, by 12in. by 6in. With meter, fuses, etc., £4.
;

;

-4

-2

LEAD ACID ACCUMULATORS,
v. 7 A.H. 9 plate. Un spillable (not jelly), 31in. x 44in. x 1.1in. New and sealed, 7/-.
A,C. MAINS POWER PACKS, -230/250 v., 50 cycles. Outputs,
250 v. 80 m/a and 4 v. 4 a. Double choke smoothie, Totally
enclosed in metal case, 31in, by 6kin. by I1_in.; 39/6.
PRESSED METAL BOXES,-6in. by gin, by 44in. deep.
Black enamelled with hinged lid, 4/-,
CLEARANCE BARGAINS,-Alternators, 1,300-2,600 cycles
500 watt, new, boxed, 30/-. Crystal headphones, American,
R -30-R. Lightweight with headband, rubber ear fittings, clip
and lead. New, 42/6 pair. Bell Indicator boards, by Gents,
2 way, 4/9 ; 6 way, 5/9. Power factor condensers, G.E.C
74- mfd. 275/300 v., A.C., 6/-. 80 watt fluorescent chokes. 25/-.
Colvern wire -wound pot'rs, 25,000 ohms, 1/9. Wafer switches,
3 pole. 6 way, 8d.
S.A.E. WITH ALL ENQUIRIES, PLEASE.

HAVE

rou rR/ED AUTOMATIC SOLDERING?

Win new efficiency and
economy with Wolf Automatic
Soldergun. Its auto-feed, trigger
solder-feed action and perfect balance make
it indispensable to all modern assembly, TYPE

A/so

51

-

InfollfgenARDERING

IRONS
TYPE 22

For all who, for special reasons prefer

the conventional straight type handle,
Identical as regards elements and bits
to Wolf Sotderguns but with round -

Vii

.e

-.

TYPE 32

TYPE 42

hard wooden -handle with
heat deflecting skirt,

e Sod4e wryWoVF
ELECTRIC SOLDERGUNS ESOLDERINO IRONS

*

Obtainable from all high-class stockists and ironmongers

WOLF ELECTRIC
HANGER LANE

TOOLS LIMITED

LONDON

W,5_

PIONEER WORKS

Telephone.PERIVALE..5631,4
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HOW MANY ROOMS
IS YOUR RADIO IN
Enjoy the luxury. of radio when you want it, in every
room in your hom"e. For a small outlay you can have extra
listening in the lounge, bedroom, kitchen or even the garage,
and switch the radio on or off from any of these points.
(An exclusive Stentorian ' feature). Stentorian Speakers
provide a quality of
reproduction that in
most cases is better
than that given by the
set itself. This is due
to the high standard
of technical achievement attained in these

units and the

IT COSTS SO LITTLE
TO ENJOY RADIO
IN EVERY ROOM

acoustically -balanced
design of the cabinets
Prices from 42/ -

Write for leaflets

i

SPEAKERS
teNturlanBAFFLE

1
¡ O

LTD.,

WHITELEY ELECTRICAL RADIO CO.
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FOR AMATEUR CONSTRUCTORS
Comprehensive valve and tube data
Designers and Constructors who require full technical details,
including characteristic curves on any Mullard valve or tube are

invited to apply to our Technical Service Department.
Data sheets on individual types will be supplied free of charge.
Those who require comprehensive data on complete ranges of
Mullard valves and tubes are invited to subscribe to the Mullard
Technical Handbook Service, details of which will be supplied
on request.

umro

MU!.LARD LTD., Century House, Shaftesbury-Avenue, W.C.2

rtv.
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COMMENTS
By THE EDITOR
RADIO SHOW FOR THE NORTH`
All three stations will ultimately have -a power
THE Radio Industry Council has decided of 2 kW., but as the completion of the permato hold a Radio and Television Show in nent installations will take some time the
the City Hall, Manchester, in the temporary transmitters will be used to provide
spring, provisional dates being April 23rd to a stop -gap service. The temporary station
May 3rd, and the Council has received an of Hastings will be replaced by a permanent
station to be built near Bexhill so as to include
assurance of B.B.C. co-operation.
The total attendance at the Show this year Eastbourne in its service area.
The Brighton transmitter covers the Brighton,
was 232,752, and this is considered a good
result for the first Radio Show at Earl's Court. Hove, Shoreham and Worthing areas ; Hastings
Next year's Show will be held at Earl's Court the St. Leonards, Hastings and Bexhill areas ;
and Ramsgate the Ramsgate, Broadst<airs
in September, 1952.
-

The great -interest which the approach of
television to the North of England has created
justifies the Council in holding an additional
exhibition in the North. This year at Earl's
Court great interest was shown by Northerners
in the Television Section of the Show. Although
the total attendance was down on the 1949
figures (the last year in which a radio show
was held in London ; it was held in Birmingham in 1950), bearing in mind the counterattractions of the Festival, the summer holidays, and the holding of other -exhibitions
contemporaneously the result was excellent.
Our -inquiries amongst manufacturers showed
that whilst export trade was good, home trade
was _slew. This is not to be wondered at
when the large purchase tax figures appended
to most of the exhibits were examined by the
public. The policy of stating this instead of
giving an all -in price was questioned by one
or two, and a few manufacturers did not
disclose the tax. We think, however, it was
a fair policy so that the public coùld form
its own opinion as to whom was really responsible for high prices.
IMPROVED HOME SERVICE
The B.B.C. intends to improve reception
of the Home Service in certain areas where
conditions have proved unsatisfactory and -this
is to be achieved by installing low -power
transmitting stations in these areas.
The first of the twelve proposed stations
carne into operation on September 16th at

Ramsgate, Hastings and Brighton. Ramsgate
radiates the London Home Service on 202
metres (1,484 kc/s), and Hastings and Brighton
the West of England Home Service on 206
metres (1,457 ke/s).
There are technical
reasons why these two latter transmitters
cannot radiate the London Home Service.

and Margate areas.
All of these areas have complained for years
of the poor quality of the standard service.
OUR NEW SERIES OF RECEIVERS

The component position has prevented us
hitherto from publishing designs built and
tested in our own laboratory. That position
is now changing, and we shall during the next
year publish a series of designs which will
eventually replace those at present in our
Blueprint List. Some of these designs, whilst
still efficient, have presented difficulties to
constructors because components are not
readily available. This -is a difficulty of which
we have been aware for some time.
Our new series of receivers will be designed
around components which- are available even
though they may be in short supply: Each
will carry our usual guarantee.-F. J. C.
SOLVE YOUR

CHRISTMAS GIFT PROBLEMS

THIS EASY AND EFFECTIVE WAY

The choice of Christmas Gifts for friends and relations
a difficult business. Why not solve the problem
this year in a novel, yet practical, way ?
Look now at your Christmas list and you will see
at once more than one relative or friend who would be
delighted to receive PRACTICAL WIRELESS regularly.
It is simple to arrange, for we can send- subscription
copies to any address, at home or abroad, at the annual
rate of 13s. 6d. (Canada, 13s.).
is always

AN ATTRACTIVE GREETINGS CARD WILL BE SENT
IN YOUR NAME WITH THE FIRST GIFT COPY.

:i

Just write to the Subscription Manager (Dept. G.1),
PRACTICAL WIRELESS, Tower House, Southampton
Street, Strand, London, W,C,2, enclosing the addresses
of your friends, with remittance to cover, and we will
do the rest. Remember, a Christmas Subscription for
PRACTICAL WIRELESS is a Gift which will give
pleasure and act as a reminder of your good wishes.
the whole year through:
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Wireless Control for Ice-cream
Vans
TWO-WAY radio commnnication is being Used by T. Wall
and Sons, Ltd., to control their
ice-cream supply ..vans in the
Croydon area. Six vans have
been fitted with mobile transmitter -receiver equipment : the
Master transmitter, remotely controlled from the depot, is sited on
a hilltop at Warlingham.
Shopkeepers who find themselves unexpectedly running out
,

around 110,000.
Effects of kept the large crowd in touch
rearmament on civilian supplies with the progress of the race.
are not expected to be realised
The equipment used was Pye
until next spring.
P.T.C. 114 15 -watt mobile sets
with a fixed station at the
Pycombe operations room.
Radio Industry Exports Increase

ACONSIDERABLE increase
in exports is shown in the
figure of £10,214,544, being the
value attained for the first half
of this year, compared with
£7,537,468 for the same period
last year and a 1950 total of
£17,527,330. Exports for July
óf ice-cream merely telephone of this year alone were £2,022,000
the Croydon depot : a message which, if taken as an average,

Automatic Capacity Selector
DURING his visit on the

opening day to the
National Radio Exhibition, Lord
Mountbatten inspected, at the
T.C.C. stand, a completely automatic capacity selector, one of a
chain of automatic machines
designed, developed and manufactured by T.C.C. for the production of their silvered ceramic
.

condensers.

In the demonstration, fl,e
silvered ceramic tubes were
measured individually for capacity
and graded into the values shown.
The electronic control gear is
adjustable for the selection of
any capacity between 10 pF.
and 20,000 pF. and in tolerances
from 0.5 per cent. upwards.
Photographic Exhibition
ELECTRONICS=Profile of an
Industry " was the title of
special
photographic exhibition
a
held at the Engineering Centre,
Glasgow, from September 4th 15th.
The exhibition was organised
by Mullard, Ltd., as an expression
of the company's support of the
scheme for promoting an electronics industry in Scotland. The
photographs

The master transmitter employed by T.

at Warlingham.

Wall and Sons, Ltd.,

is at once transmitted to the would give an annual total
nearest van. Within 10 minutes, of £24,250,000.
fresh supplies are at the door.
Supply vans are radio -controlled
London to Brighton Walk
within a radius of 15 miles.
THE second half of the 25th
London to Brighton walking
Output Rise to £85 Million
NPANSION, in the radio race on September 8th was radio
industry's total value of controlled.
A chain of short-wave radio
production is expected to rise
this year to about £85 million, stations, stretching from Crawley
an increase of £10 million on down to the finishing point at
last year.
the Aquarium on Brighton front,
Last year's output of television enabled all the officials to be kept
receivers (540,000) is expected in touch with the walkers and at
to be increased by a figure of the finishing point loud -speakers

were taken

in

the

Milliard laboratories and factories
by the well-known industrial
photographer, Walter Nurnberg,

F.I.B.P., F.R.P.S.

Growth of Electronics
AFEATURE of the electronics
exhibition was its showing,
in- an impressive manner,- how
numerous
highly
specialised
techniques, and' even industries,
have grown up within the electronics industry in recent years.
The tremendous scope of this
rapidly expanding industry can
be judged from the fact that the
exhibition was divided into six

separate, but closelyinter-related,
sections dealing with research,

November,

PRACTICAL WIRELESS

1951

485

wire, magnetic materials,
electronic valves and tubes and
fine

eleS tronic

equipment.

Conninunication with Canberra

THE wireless coniniunication
and navigational aid equip n u,_zt installed in the English
Eletric " Canberra " for its recent
Atlantic crossing was designed
and manufactured by. Marconi's
Wireless Telegraph Co., Ltd.
This was the second such crossing but the flight was officially
ehseroed on this occasion in
order to establish the new east west record.
Not only the wireless equipment but also the radio officer
wa>s " Marconi " for the record
attempt. He was Mr. R. H. T.
Rylands, 29, of Bedford.
-

Interference ,Cure

ANE W cure has been devised

by means of which, it is
claimed, all interference with
broadcast and television reception from electric sewing machines
is eliminated.
A few condensers and chokes
comprise the new form of suppression and aro so small that
they may be packed into a matchbox. The suppressors cost about
ten shillings each.
Broadcast Receiving Licences
THE following figures give the
approximate numbers issued
during the year ended 31st July,
1931.
Region

Number
London Postal
2,360,000
Home Counties .. 1,655,000
Midland
1,760,000
North Eastern
.. 1,914,000
North Western .. 1,617,000
.
South Western
1,072,000
Welsh and Border
Counties
732,000

Total England and
Wales
Scotland
Northern Ireland

.

11,110,000
1,116,000
209,000

Grand Total

..

12,435,000

The above total includes 915,200
television licences.
The monthly increase in television licences (18,200) was the
lowest in any month since July
Iast year when the increase was
nearly 17,000.
The sales of
licences usually decline in the

Lord Mountbatten's visit to the T.C.C. stand on
of the Radio Exhibition.

he opening day

midsummer months
this year two exhibitions will be held next
there has been the additional effect year.
of the increased purchase tax on
This is probably due to the
receivers.
approximate 40 per cent. drop in
attendance at this year's Earls
Transmitters
;

for Egypt
Court show as compared with the
N £80,000 order has been re 1949 exhibition.
ceived by Marconi's Wireless
Earls
will again play
Telegraph Co., Ltd., from the host to theCourt
next year and
Egyptian Ministry of Communica- Manchesterindustry
City
Hall will be the
tions-The Egyptian Broadcast- setting of the second
show (April
ing Authority-for one of the new 23rd to May 3rd.).
100 kW. Medium Frequency Aircooled Broadcast Transmitters.
These transmitters have met Ekco's Silver Jubilee Celebration
with immediate success and two of ®N Friday, September 21st
them, operating in parallel, have
6,500 employees and friends
been installed at Daventry for the of E. K. Cole, Ltd., of SouthendB.B.C., to radiate the Third on-Sea, came from Southend,
Programme. Other orders have Malmesbury. Manchester, Glasbeen received from Argentine, gow, Birmingham and London
Denmark, Finland and Norway. to the Harringay Arena for the
The transmitter for the Egyp- show " Rose Marie on Ice."
tian State Broadcasting Authority
This marked the 25th anniveris to be installed at Abu Zaabal, sary of the founding of the comnear Cairo, and will be housed in pany and the evening included
the same transmitter hall as the the presentation by Mr. E. K.
Marconi 100 kW. High Frequency Cole, the firm's chairman and
Transmitter, now being delivered founder, of gold watches to four
to the Egyptian Authorities. The employees who have been with
completh mast radiator is also Mr. Cole since the founding of the
being supplied by Marconi's and company.
will be erected by local labour
Mr. Cole was presented with a
under the supervision of British portrait
of himself, painted by
Engineers.
Frank O. Salisbury, C.V.O., for
which the company's employees
Two Shows Next Year
had subscribed. Mrs. E. K. Cole
was recently decided by the also received a souvenir of the.
IT British radio industry that occasion.

1
A
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RECEIVER UTILISING

MIDGET VALVES AND A 22IN. SPEAKER
By K. Aked

(Concluded from th&Oetober 'issue)

the Athlone programme was received with the
tuning condenser at full mesh. Couplings Were
placed at 3/I6in. and ¡in. from the, main windings
and aerial coils. respectively,
IT is necessary to take precautions to prevent for the ofdetector
damage to the variable condenser. First, re- number turns as in table. However, the standard
move the Perspex dust cover, and pass the 11 m.m. formers may be used and détaiis are given.
centre connecting lug through the chassis and solder Litz wire with strands of about 45 ei.w.g. shouldsingle
the Iug to the chassis, using a very hot iron. The be used as the " C " drops 'sharply: with adjustcondenser is held in the desired position during this strand wire. The cores will allow plenty of
operation. The lug will hold the condenser quite ment but will have to be shortened slightly to fit
firmly with a slight resilient action to guard against the length of'former used.
mierophony. Solder the R.F. screen in position
with the 8 µF. smoothing condenser through the Condenser Drive
The prototype is fitted with a miniature version
hole. The clip on V1 screen retainer will have to be
of the normal drum type of drive.: It is sweated
to the condenser shaft as there is hardly room for
Timm formers with iron dust cores
other methods of fixing. Provision is made for a
small horizontal scale, under the speaker, of clear
Prim.
Prim.
plastic and calibrated from known stations. A
cord from the drum is used to move a wire pointer
48
3/e
and there is plenty of room for such a system.
:,;.
...-..
The scale is best countersunk in the cabinet rather
Sec.
than attached to the chassis. It may be illuminated
.._
,-...__.._
by a lamp of the Post Office type, fed from the
rectifier heater. No more than 100-150 mA. must
Detector Coil
be taken however, and the lamp will have to he
Aerial Coil
carefully insulated as there will be full H.T. voltage
Primary -SO turns
Primary -35 turns
on it with respect to chassis. The dial cord hole
Secondary -I/0 turns
Secondary- 110 turns

v

...

:

.

Fig.

io.-Details of the

coil.

Tension spring

filed to fit. Leave the speaker and coils on one side
until the wiring is almost, completed, for the coils
are easily damaged whilst soldering other leads.
Wire the heaters and rectifier circuit up first.
Use the screen pin of V3 as a H.T. point to connect
other components that require connecting to H.T.
Keep all the small resistors except R4 and R5
close to the chassis and solder three leads for the
detector coil to C4, H.T. and anode of VI so that
the detector coil can be soldered in later. C11, C9
and C7 are connected in after the wiring is
completed. This will ensure plenty of room for
soldering. Wiring should be checked carefully
as the work proceeds to avoid mistakes-it saves
trouble searching later.

for dial cord

To

obtained, by using the B.F.O. coils of Command
Receivers. These are wound on ¡in. diameter
powder iron cores and turns were removed Until

ó Dia. hole for dial cord

36

fit íq

shaft tight

l6 D!a
hole tc
take
securing
pin for"
tension
spring

fit
32 S'de walls

Coils

In the _original model excellent results were

,

Material:- Brass

Recessed to c/ear

condenser bearing

Fig. 11. -Drive and dial details.
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nearest the speaker will have to be moved if a the remote and of RS 190-210 volts, according to
pointer system is not used. Naturally, the con- the position of the volume control. Bias voltage on
denser may be used without a drive but this will V3 should be around 12.5 volts. Align at the L.F.
spoil the symmetryof the front of the set and also end by the slugs in the coils and the trimmers at
it is difficult to tune the condenser directly, especially H.F. end of band. The trimmers are a bit awkward
on weak stations. The drive specified will give a to get at but can be adjusted reasonably easy if
redu.tion of about 3 to 1.
they are eased before the condenser is fitted to the
chassis. Finally, when the set is functioning satisTesting and Aligning
factorily do not turn up the volume control too
When satisfied the set is wired correctly connect far as the speaker is only rated at 4 watt and the
to the mains. The 11.T. voltage at the rectifier output stage will deliver approximately
11- watts at
cathode should be approximately 230 volts and at full output.
Mains Lead
Tag Panel

Reduce Lug
To

Fit

Screening Can Not Used

For

V3

To

But Clip Fitted

Twin -Gang

Aerial

Condenser

fia!®

Hole For
Heater
Leads

la
IIÉ

Corners
Soldered

Volume

Lug
Removed

Dial Cord Hole
Tuning
Drive Drum Sweated Into Position

Volume

Ventile on Gaps

Dial Cord

From,

Cond sr

Tun

Dial Cord
Hole

Hole

Aerial
Cod

aDetector
Cod

Mains
Lead

C4

Fig. 12.-Above and below chassis layout.

C is Chassis Connection
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FOR THE QUALITY REPRODUCTION OF BROADCAST MUSIC

By K. Berry

.

receiver described here was designed
because good quality reproduction of
broadcast music was required but at the
same time the cost of a good push-pull output
stage with its expensive output transformer ,and
loudspeaker could not be entertained. A compromise was therefore effected; a good Sin. mevingcoilenergised speaker was used, and this was mounted
on a baffle 32ín. square and lin. thick, which looked
after the loudspeaker problem. At the same time
the baffle would do service for a 12in. loudspeaker
at a later date.
The output transformer used in the original
receiver was a Ferranti OPM1, rewound to match
a 30 speech coil to the output valve.
This rewinding is quite easy as the winding consists of
three -formers each with the number of turns marked
thereon, and it is a simple matter to wind the
requisite number of turns on the old secondary
transformers. However, any reasonable transformer
should do bearing in mind the high standing current
Of the output valve and the consequent need to
avoid magnetic saturation.

The rest of the components used in the amplifier
are not critical.
The Circuit
VIA is a normal radio -frequency amplifier, R.F.
gain control being effected by means of VRI a
10Ko rheostat. It is transformer coupled by L3,
L4 to V2A.
V2X is an infinite -impedance detector which has
a negligible damping effect on the timed circuit

LI,

Cui, and is comparatively distortionless. The
rectified signal appears across the cathode load RG,
the P.F. component being filtered by CS, R7 and

C10..
A single-pole

change -over switch .has been placed
in the input circuit of V1B to enable an external
signal to be amplified, in particitlar a pick-up.
V 1 B is a pentode L.F. amplifier giving a stage gain

of approximately 140, decoupled by R10 and C13.
{egative feedback is introduced via the cathode
circuit. The voltage across the secondary of the
output transformer is divided between VR3 and
1413, thus introducing negative feedback over

PICK-UP

Fig.

i.-Circuit

diagram.

-
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Fig. 2.-Chassis construction and drilling measurements. All holes are 4 B.A. unless otherwise stated.

V1B, V2B and the output transformer, consequently reducing distortion in these components.
The amount of negative feedback applied depends
on the setting of VR3. It will usually be found that
there is a limit to the amount of feedback which
can be applied, duo to phase shift in the output
transformer, and that beyond that oscillation will
occur. The' liberal use of negative feedback combined with the infinite-impedance detector and the
baffle board and speaker are the salient points of
this design.
V2B is a beam tetrode which can
develop 11 'watts output at 15 per
cent. harinonie distortion, which
is far too distorted to be of
use in this circuit. However, by

applying negative feedback, an
output of some 2-3 watts mean
is possible without any audible
distortion on transients. The
screen voltage is dropped and de coupled by R15 and C16.
The power supply is quite
conventional; C18 and 019 are
connected across the rectifier to
prevent modulation hum. Balancing of the heater potential with
regard to chassis is effected by
VR4, although in the original
receiver it made absolutely no
difference as there was no hum
in any position

Fíg'.

Construction
Views of the completed receiver are shown
and the complete plan of the chassis is given in
Fig. 2. The original chassis was 18 -gauge bright
mild steel, cadmium plated, but tin-plate or aluminium would be equally acceptable. The plan
assumes soldered, brazed or welded corners, so
that if a different construction is used the ends
would best be made separately.
Little difficulty should be experienced in the
wiring. It is to be recommended that the receiver

3.-Underneath view of the receiver.
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'COMPONENTS LIST
Capacitors :
R12--600 32 watt.
R13-100 s2 E watt.
Cl, C6-500 pP. 2 -gang variable.
R15-7.5 K0 2 watt.
C2. C7-30 pF. trimmers.
R17-300" s2 1 watt.
C3, C4, C5, Cll, C15-.1 ííF.500 volts.
C8-200 pF. mica.
VR1, VR3-10 KO rheostat, Ll Wearite PA2 coil.
C10-100 pF. mica.
VR2-1 M51 potentiometer. L2 Wearité PFIF2 coil.
C13, C16-.5 cF. 500 volts.
VR4-200 Q potentiometer.
C12-.25 pF. 500 volts.
L4-201i 100 mA. choke.
C20, C21-.01 pF. mica.
TI-Output transformer. Ratio 37.5 1 for 32
C9-4 uF. 450 volts.
speech coil, 16.7 : 1 for 152 speech coil.
C18, C19-16 'Jr. 450 volts.
T2-Mains transformer. Pri. 0-220-240 volts.
C14, C17-25 1F. 25 volts.
Sec. 1, 350 -0-350,100 -mA.
Resistors :
Sec. 2, 5 volts, 3 amps.
R1-100 KO watt.
Sec. 3, 6.3 volts, 3 amps.
R4, R5, R7, R18-10 K2 watt.
Si-Single-pole changeover switch.
R2-300 2 I watt.
V1A-KTW61.
R6-50 1W watt.
V2A-6J5.
RS, R14-220 K.n watt.
V1B-6S117.
R9, R10-20 K2 watt.
V2B-6L6.
R11-100 KO watt. V1C-5Z4.

3

is. first completed and tested before the negative

feedback is applied.

It will be

seen

that ono side of the secondary of

the output transformer is earthed and the feedback
voltage taken from the other side. Now it will be
found there is a right and a wrong way to. connect,
the negative feedback circuit and. if it is connected
the wrong way, positive feedback will ensue, so
that if on ..connecting the feedback circuit oscilla
tiens occur (with VR3 at its maximum setting),
then reverse the connections to the secondary of
the output transformer.
Although the original receiver was intended for
medium-wave reception there is no reason why it

-

p

should not be built as a medium- and long-wave
receiver.
Should a greater gain be desired -on the B.F.
side- of the receiver, then if -the following values
are used instead of those specified a considerable
increase in gain- will result-R11- 500Ko, RR8 1Ms2,
R12 3KO. It is not advisable, however, to make
this change unless the extra gain is really needed as
the chances of instability and noise level are increased.
Finally, it shóuld- be said that top cut has had to
-be effected in the original- receiver- owing to heterodynes un the B.B.C. programmes in -the evenings.
Although this is undesirable it seems to be the only
solution to the elimination of the heterodynes.
-

the recorded sound, all the males flew towards the
loudspeaker.
Further experiments revealed that the lowest pitched female noises were most effective in attracting the males, and the radiation of the male call did
not attract females. Another discovery was that
different mosquito species make different sounds,
which therefore require the recording of nuniereus

Records Lure Mosquitoes
R. MORTON C. KAHN, Head of the Department of Parasitology of the Cornell Medical
Collège in New York City, has recently
described his extensive experiments in mass extermination of mosquitoes in a broadcast over " The
Voice of America's Radio University " programme.
He discovered that mosquitoes make sounds other
than the buzzing caused by their wing movements.
Furthermore, the male and female sounds differ
and that the female's call would lure the male
mosquito over a wide area.
A study of the mosquito's flying habits revealed
that the males would always fly as closely as possible
to females. An examination of the mosquito's
anatomy disclosed that the antennæ of the male
were heavily haired, while those of the female were
less so. Dr. Kahn concluded that the male heavily
haired antennas might act as a sound -receptor
mechanism for sound vibrations emitted by the
female.
By placing a microphone-- into a sound -proof,
mosquito -filled chamber, Dr. Kahn heard an ama ing variety of sounds through the loudspeaker. One
female mosquito was then placed in the chamber,;
and when she began to call a recording of the noise
was made. To test his theory, Dr: Kahn then
opened a box of male mosquitoes in his laboratory.
They flew about -aimlessly, Lut when they heard

ó

female calls.
Dr. Kahn describes the sound of a mosquito love call, greatly amplified, as " a horrendous noise, like
that of a giant power saw gnawing its way through
a hardwood plank, coupled with the roar of a
hundred air -raid -sirens."
Dr. Kahn amplified the mosquito call a billion
times and broadcast it in a Cuban swamp recognised
as a breeding -place for malaria -carrying rnosquitòes.
--Males within -the radius of a mile were lured to their
deaths by high-voltage electrocution. The apparatus
consisted of a large outdoor loudspeaker, recordings
with an automatic player, and a 10,000 -volt electrical
grille that formed the background for the assembly.
Encouraged by result's to date, Dr. Kahn hopes
that a similar method for home use may be developed.- Perhaps every -domestic radio set could
be fitted with an electric grille over the loudspeaker
with sufficient power to kill the amorous mosquitoes;
yet harmless to the listener adjusting the set. Also,
the time may -come when a -master recording of the
female call could be- broadcast- from some- central
location over a large area.
-

-

-

-
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ØtWa.'elvz9thp
P.D. or E.M.F. ?
WHENEVER I shoot an arrow into the air I
can be certain that it will drop with the
accuracy of a guided missile plop into the laps
of those for whom it was intended. So it turned out
to, be with my paragraph under the above heading
in the October issue. I want to make it clear that
I am not in need of any instruction as to what the
two terms mean. I know the argument that E.M.F.
is the absolute motive force in the circuit, and that
the potential difference is the drop in potential
across terminals in the network not necessarily
containing a source -of E.M.F.
Also I knew that P.D.s can occur in closed meshes
where no E.M.F. exists. Indeed, Kirchoff's Second
Law makes it clear. Also P.D. and E.M.F. (in
volts) can be numerically equal to each other in
the circuit for example, in a cell without external
wiring, but when the cell is delivering current to an
external load, the E.M.F. constant, even when the
cell is normally considered fiat, is always greater
then the terminal P.D.
One of my critics on this matter, in a didactic
outburst, endeavours to explain all this in a quagmire
of tangled verbiage extending to nearly 2,000 words,
condescendingly expounding all of these well-known
arguments. Indeed, I anticipated all this when I
wrote " I have no doubt that I shall receive a
crop of letters from teachers and others carefully
explaining the old argument why P.D. is not equal
;

:

to E.M.F."
One of the critics to whom I am referring,
in an effort to set my steps on the paths of
rectitude from which he thinks I have in my

technical juvenescence strayed, tries to explain
that if we detach a piece off -a magnet, that piece
will try to attach itself to any other pieces of iron,
steel, cobalt, nickel, etc. I do so hope that he is
now fully aware that nickel is a non-magnetic
material. This shows how careful critics should be.
On the other hand, I have received letters agreeing with the point of view expressed in my paragraph
One critic thinks my remarks are crassly misleading, and in a letter to the Editor expresses
the view that he will not permit me to be publicly
shown to have made an ass of myself.
Well, he wishes to preserve his anonymity; otherwise I could show where the ass resides.
Incidentally, I have received a long letter from
an instructor, fully qualified, who agrees with my
point of view and thinks that academic distinctions,
including the misuse of the term " volt," should
give way to practical applications and ideas.
Perhaps readers from this point would like to
debate the matter amongst themselves in .the
correspondence pages.
!

The Radio Show
ILIKED the roominess of the Earls Court Show,
and although attendances were very much down
and trade on the whole not so brisk as hitherto,
I do not think that matters would have been
improved if, as some thought, the Show had been
held at Olympia. Next year, I learn, the organisers
are to hold a show in the City Hall, Manchester,
in the spring, probably during April and May. This
decision, I think, was taken because of the great interest evinced by Northerners in the Earls Court
Show.
Although the attendances were down, great
credit attaches to the organisers, and particularly
to Andrew Reid, the Radio Industry Council's
publicity chief. The exhibition secured excellent
publicity in the daily and periodical Press throughout the country, and but for his efforts attendances
would undoubtedly have been worse. It was his
job to look after journalists, and answer their
questions, and Andrew Reid had all the facts and
figures at his finger-tips. In my view it was the
best -organised show of the whole series. How
fickle, however, is public opinion
At Olympia
there were complaints that the gangways were too
narrow, a criticism with which I agree, and yet
there were critics at Earls Court who thought that
the wider gangways destroyed the intimacy which
was apparent at Olympia.
So far as the trade drop is concerned various
reasons were given. Some thought that the Government policy of making prices prohibitive, by
purchase tax, etc., and reducing the public spending
power in other ways by high taxation was succeeding. In other words, the Government doesn't want
you to buy radio and television sets. Judging by the
shortage of materials it doesn't want you to have
old ones repaired either. The fact is that the public
now has less money to spend, and now that basic
prices are higher and purchase tax has been increased
to 661 per cent., the prices of even modest
receivers which used to cost £15 or so are now in the
£40 class. What the position will be next year no
one can forecast. Perhaps there will be a general
election and a new Government which has different
ideas on taxation. The industry itself is, of course,
busy with Government orders, otherwise the decline
in the public purchasing power would be a serious
thing for them.
I noted that most interest was shown in television.
My forecast that within 10 years there would be
more lookers than listeners will, I believe, turn out
to be accurate. Perhaps by that time it will not be
necessary to have a broadcast as well as a television
receiver. It is also quite possible that all -in
television receivers will have been produced.
Projection television demonstrations were most
impressive. There is one thing about televisionyou can see what you are getting for your money
!

!!
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A Ribbon

/6

AN IDEAL INSTRUMENT FOR
By W. P.

Magnet I -off taken from Hand Generator of
wireless Remote Control Unit /No.2 ZA /2643

4-484 Clearance

holes
elongated
slightly

''

Pole Piece

2 -off
k'6 Mild
Steel

e

frjr

showing

Po/e Tip

Fig. 1. Dimensions of the pole pieces.

uated.; This is an inherent fault of the ribbon
microphone --but it disappears when speech takes
place at about 12in, distance.
-Sensitivity is good, normal speech being very
clear and distinct at from 12ft. to 14ft. in the room
in which it is used.
The Magnet

-

The permanent magnet used is taken from the
hand generator of a Wireless Remote Control
Unit -No. 2, ZA12643. Dimensions are given in
Fig. 1..
-

Construction
Begin by making the blocks and clamping bolts,
Fig. 2. The sectional view shows how the tapering
slots are cut. The shallow slot 5/16in, wide is to
give air -space immediately behind the ribbon and the deep slot 1-1116ín, wide is to ensure that no
box effect " takes place between ,the back of the
ribbon and the inside ofthe magnet. These blocks

may be made of any insulating material capable
ARIBBON microphone differs from all other of being tapped. Only the bottom block requires
types in that it is operated by the velocity the two tapped holes for the terminal screws.
of the sound waves and not by the pressure.
The magnetis clamped between these blocks.
Ilene it is sometimes called a velocity microphone.
Use sub -standard (small across flats) 2BA nuts
It is capable of extremely good quality owing to on the clamping bolts. Rivet over one nut on each
the low inertia of the ribbon, which consists of a bolt.
strip of very thin aluminium foil that is able to
The -pole-pieces, Fig. 1, should. be flat and care
follow faithfully the movement of the air around given to forming the tips so that they are smooth
it. It might be said that the foil actually forms and straight with a very small radius along each
part of the medium through which the sound waves edge of the 1116in. flat tip.
travel.
Do not elongate the holes until assembly.
Its main fault is low output, but it will usually
Fig. 3 shows the tensioning and spring plates.
be found that the better the quality of a microphone Cut and drill as shown, then bend as indicated in
the lower will be its output. Very roughly, a ribbon the enlarged view.
microphone will develop about half the voltage of a
To solder on the 5BA nuts on the top of the
moving-coil type. Also, its
impedance is very Iow, being
only that of a single conductor
a few inches long. This necessitates the use of a line transformer
h`--- 1"--1
Fig. 2.-The blocks
placed as close as possible to
and clamping bolts.
the microphone.
The construction is not diffi,12
cult though the fitting of the
ribbon calls for considerable
care. In the microphone here
Section through
to- be described the method
adopted makes it a straightforward job.
This microphone has been in
use for over a year and has
614given consistently good results
with a wire recorder for which
it was built. Top response is
excellent and gives a naturalness
Screw 28A1..,,,,,,,,,,,,.,,,,,,,,,
of reproduction lacking when
N.
6
Clamping Bolt
other types of microphone are
2-off Brass
used. On the other hand, if it
-Tap 484 for
Block 2 -off
Terminal Screws .
is used too close to the mouth
Ebonite or Hardwood
k> bottom block only
the lower frequencies are accent.
.

i

'I

-
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icrophone
USE

WITH A WAVE

RECORDER

Haret
tensioning plate, blacken two 5BA screws in a
candle flame then pass them through the holes and
screw the nuts hard on. The carbon will prevent the
solder sticking to the screws. When the nuts are
soldered, remove the screws and with a fine file
dress and radius the front (bent) edge of both
plates. Radius also the inside edges since the ribbon
passes over these and down to the clamps and will
break on an edge that is in any way sharp.
Next make the clamps and little suspension eyes,

Fig. 3.
Figs. 4 and 5 show the details of the adjustable
stand which is quite straightforward.
Do not make the bush on the top of the column
too tight a fit or the conduit may split.
The hardwood cross -members forming the base
are tapped to correspond with the four tin. Isoles
in the flange at the bottom of the column.
The rubber pads may be lady's size circular
rubber heels.

Electrical
conduit ,,

-71' holes

`4BA
%6

Steel

02

conduit

S'
_
_

I

16

1-

-=
-

Fig.

6

/

8

I'

front
edge

Enlarged view showing

Suspension Eyes
4

-off

bends in Tensioning and
Spring Plates

Brass

Shallow groove
to grip ribbon

Fig.

3.-The

L
Radius

i6

,035,

,r
«

.

_

.

.

.

2`P.Dia.

22

4.-Details of the adjustable stand.

"011/0"
I

,

B

blocks which have no components attached to them
yet. Set the front faces of the blocks flush with the
front face of the magnet and tighten the clamping
bolts lightly. Lay the" magnet on its side on a flat
surface and with a surface -gauge adjust each block
until the centre lines are central with the magnet
and in line with each other. Tighten up.
Lay a piece of 3/16in. wide
484 Clearance

l'

025"
2 thick

t/"
%4

_

Spring P/ate
l -off Brass *025" hick

/-off Brass
025" thick

fFlange

screwed
to suit

Stubbs

2"
Tensioning Plate

Bore

Suspension Frame
and Column

Dïa.

Elongated slightly

SBA Clearance
584 Nuts to be
soldered on sujo

-4-_

J

Assembly

Scribe a centre line across the top of each block
and mark the blocks " top " and bottom."
Position the small brass clamps shown in Fig. 3
on the blocks so that they are exactly central and
have their back edges flush with the back of the
blocks. Mark through and drill and tap.
Position the tensioning plate on the top block
so that its bent edge stands out 3164in. over the
front of the block. Drill and tap and do the same
with the spring plate on the bottom block.
Lightly gum two layers of lint around the inside
of the magnet, then clamp the magnet between the

=

584
C/amp
2 -off Brass

tensioning and spring plates.

Clearance

non-magnetic material central
with the centre line, from
block to block and clamp on
with toolmaker's 'clamps.
Place the pole -pieces, having
marked them ` top " and
" bottom," against the 3/16in.
distance piece and mark
through and drill and tap
the eight holes.
Elongate the holes in the
pole -pieces until each pole-tip
can be withdrawn 1/16in. from
the distance piece. Remove
the pole -pieces and distance
piece. Elongate slightly the
holes in the tensioning and
spring plates and fix in position
using a piece of flat 3/64ín.
steel laid on the faces of the
blocks and magnet. When the
bent edges of the plates are
flush with the steel plate
tighten up the screws permanently.
Now see that the bent edges
are lying parallel with the tops
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Put the clamp on the top block but, before tightenof the blocks. Twist them if necessary until they
are. Put in the two 5BA screws in the tensioning ing the screws, screw back the tensioning screws
plate and screw down until they just touch the so that the ribbon will be released from strain.
Now tighten down the clamp and out off the excess
top of the block.
Fix on pole -pieces, using brass screws, and make ribbon.
Clean the pole -pieces very carefully to make sure
sure that everything is central, in line and fitting
properly. The tensioning and spring plates should that there are no steel filings sticking to them.
be 1132in. clear of the ends of the pole -pieces.
Lay one on the magnet and slide inwards until
Remove ,the pole -pieces.
the tip is 1716M. from the ribbon. Put in the two
outside screws and bind lightly, then the two inside
Fitting the Ribbon
screws but leave them loose. Do the same with the
Cut off about 12in, of foil and paper from a large other pole -piece, taking great care, for it will tend
fixed condenser and steep in hot water until the to jump across and destroy the ribbon.
foil and paper separate easily.
Remove the microphone from the: vice and with a
Measure the thickness of the foil to make sure it small brass bar, holding the microphone up to the
is thin enough. Its thickness should be a quarter light, tap the outside edge.'of a pole -piece until the
of a thou. (.0002,5in.), or less. To measure this size tip is about .005in. from the ribbon. Do not
fold a piece of foil until four layers are obtained attempt to make this gap any smaller. If the tip
does go too close grip the projecting edge of the
which should measure .001in. in a micrometer.
pole -piece with pliers and draw it back. The pole pieces on the arrangement drawing, Fig. 6, are
shown flush with the outside of the magnet, but if
they have been made as in the detail drawing they
will stand out for this purpose.
When both pole -pieces are set and firmly screwed
Drive
Rubber Pads
down, paint a coating of nail varnish across the
ribbon where it crosses over the tensioning and
spring plates. This anchors the ribbon to the plates.
Leave to dry then put on another coating.
When the second coating is dry lay the microphone
Cross Members of Base
its back and, with a 2 -volt cell and small flash on
off each hand Hardwood 1' thick
lamp in series, send a current through the ribbon
by touching a screw on the tensioning and spring
Fig. 5.-Further details of the stand.
plate with the connecting wires. If the ribbon goes
Now remove the
Lay a length of the foil on a clean, medium down, reverse the connections. straight
across the
the cell
thick magazine and carefully clean off any remaining small lamp and connect
warm, send off
grease with a soft rag dipped in petrol or other ribbon. It will bulge upwards, growsounds.
Hold it
a little smoke and make scratchy
solvent. Clean both sides.
disconnect.
then
seconds
for
a
few
thus
make
a
foil
the
along
laid
rule
12in.
With a steel
This treatment will even out any small wrinkles.
cut with a razor blade running tin, from one
The microphone can now be left aside, face
end to the other. Move the rule back 3716ïn. and
cut the ribbon this width. Begin the cut tin. from downwards on a flat surface.
ono end. This prevents the foil from wrinkling.
The Line Transformer
Lay the ribbon aside until needed.
The core of the line transformer should be about
It is advisable to fit the ribbon where the magnet
has little chance of picking up steel dust or filings. fin. square and the primary winding, 'that is, the
Clamp the magnet, face upwards, in a small vice winding which carries the ribbon current, is two
so that there is a clear drop from the top face of layers of 16 turns each, 20 or 22 s.w.g. enamelled
each -insulating block and laying a spirit level copper wire. The secondary must be wound to suit
across the magnet, adjust until it is horizontal. the amplifier with which the nicrophone is to be
Screw in the adjusting screws in the tensioning used.
plate a quarter of a turn so that the plate just
rises and put a dab of gum on the blocks between
LIST OF COMPONENTS
the tapped holes for the small brass clamps,
and leave it to become tacky.
MICROPHONE
Item 1.
The ribbon may now be put on.
1 permanent magnet, as specified.
2 pieces mild steel, 3 1/8 x 1 x 3/32. Item 2.
Fold over the ribbon for tin. from each end and
2 pieces ebonite, 2 1/8 x 1 x f. Item 3.
attach a crocodile clip over each folded portion.
2 pieces brass rod, 31 x 3/16 dia. Item 4.
Lift both clips with the ribbon hanging between
2 pieces brass sheet, 2 x 1 1/8 x .025. Items 5 & 6.
and lay the ribbon along the centre line from tension2 pieces brass bar, f x 5/16 x 1/8. Item 7.
ing plate to spring plate and allow the crocodile
4 pieces brass strip, 1 x x .025. Item 8.
clips to hang freely.
STAND
Adjust the ribbon until it is exactly central
1 piece brass strip, 20 x z x 1/16.
between the holes for the clamps and when certain
I piece Stubbs steel, 12 x 5/16 dia.
that it is lying without any twist or uneveness,
1 piece electric conduit, 40 x f dia.
1 bush metal, 1 x f dia.
press it against the tacky gum.
1 flange metal, 1 x 2 dia.
Put the clamp on the bottom block and tighten
2 pieces hardwood, 15 x 111 x 1.
down the screws alternately until the ribbon is
firmly held.
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wise the ribbon may break. This adjustment could
be made less critical if the spring plate were made
thinner and more springy, but it was found that

when this was done undesirable resonance peaks
appeared. Keep blowing gently on the ribbon and

®

adjusting the tension until the ribbon trembles
evenly.
Testing.
Now connect up to the amplifier and test.
If the reproduction sounds tinny the ribbon is
too slack.
Tighten up until a natural quality is obtained.
The tension should be such that a very light
breath on the ribbon causes it to tremble just per,
ceptibly.
Dab a spot of nail varnish round the tensioning
screws and nuts to lock them.
Since the ribbon microphone is susceptible to
magnetic dust and to draughts, make a thin silk
envelope and slip it over the frame and microphone,
tying it below.

e
G
110.

Remarks
Line
Transformer

Ribbon

Fig.

There is no great difficulty in fitting the ribbon, but
it calls for a light and sure touch.
Ribbons gin. and tin. were tried and also, somewhat thicker, but the ribbon 3116ín. wide and
.00025in. thick proved superior to any other.

6.-The arrangement of the pole pieces.

The line transformer used with the microphone
described was a step -clown transformer with a 5 -ohm
winding. Since this 5 -ohm winding matched the
input transformer of the amplifier, the high
resistance winding was stripped off and the primary
wound over the 5 -ohm winding.
It would be more efficient to wind the primary
next to the core, but the voltage output of the
microphone proving to be more than ample,
maximum efficiency was not required.
Some experiment with the line transformer is
well worth while, but the core area and the primary
winding as described give very satisfactory results.

THE

Book Review

first edition of " R.S.G.B. Amateur Radio
Call Book " is now on sale at 3s. 6d. per copy
(3s. 9d., post free) from the headquarters of the
Society at New Ruskin House, Little Russell
Street, London, W.C.1.
It contains up-to-date names and addresses of
some 6,000 licensed amateur transmitting stations
in the British Isles and Irish Republic and it is
believed to be as accurate a record of amateur
activity in these isles as has yet been produced.
Copies. may be obtained in the Irish Republic
from the honorary secretary of the Irish Radio
Transmitters' Society, Captain A. C. Woods, 17,
Butterfield Crescent, Rathfarnham, Dublin. If a
Final Assembly
call sign does not appear in the book the licensee
-The side elevation, Fig. 6, shows how the line should notify the
Call Book Editor direct and nontransformer is slung from the microphone.
members of the society are asked to advise the
Two 16 s.w.g. wires go from the secondary to the Call Book Editor
of any changes of address. Members
terminal screws.
of the R.S.G.B.,
changing their address, need
Keep the leads to the primary as short as possible, only advise the when
secretary in the ordinary
about lin. long. Solder one to the extreme rear of way, but should general
ensure that their full call sign is
one side of the spring plate. The other is soldered shown. The address
to the end of one of the clamping bolts, Fig. 2, Item 4, Mr. J. P. P. Tyndall, of the Call Book Editor is .
G2QI, 174, The Drive, Ilford,
which is used as the conductor from the tensioning Essex.
plate. Solder a short 16 s.w.g. piece of wire from
the extreme rear of one side of the tensioning plate
to the top of the- same clamping bolt.
NOW READY:
Now mount the microphone in the frame, supportThe
Entirely
New
12th
Edition of The Famou, Standard Work
ing it with thin, strong cord from the holes drilled
in the frame to the small suspension eyes.
Ribbon Tensioning

-

Adjust the microphone to a suitable height and
blow gently and directly on the ribbon. If it appears
to tremble more freely on one side screw down the
screw on the tensioning plate on that side. Only
give the screw the merest fraction of a turn, other-

THE PRACTICAL WIRELESS ENCYCLOPIEDIA
By F. J. CAMM
Price 21/- or 21/10 by post from;

GEORGE

N EWN E S

LTD., Tower House,
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Alkaline Dry Cell Battery
A NEW COMPACT ELECTRICAL DRY BATTERY FOR PORTABLE DEVICES
By

"Technicus"
two thousandths of an inch thick, interwoven with
special paper. But this design of anode is now

HE field of small engineering and electrical
patents is strewn down the years with ideas
which have not been developed, either
because they did not fit into the existing scheme of
things, there was no means of economical production or perhaps they proved too great a tax on
the imagination of the day. Thus have many
excellent ideas laid fallow, to find themselves
suddenly developed and exploited on a world-wide
scale as though they were a creation of the hour.
The use of mercuric oxide as the positive element
is not new, for several Germans suggested it in
patents 25 years or more ago. It took, however, a
Second World War with its multiplicity of small,
Portable electrical devices to show how useful was
this original German idea. But to describe the
matter in that way may be misleading, for in the
interval between the original idea and the mass
Zinc cell top

replaced by a pressed powder, made up of zinc
which is pelleted after the powder particles are
amalgamated.
The two arrangements are shown in Figs. 1
and 2, from which it will be seen that the powder
pattern enables a fiat cell tó be made, an obvious
advantage with certain portable electrical devices.
A zinc disc on the top constitutes the external
negative terminal of the battery, while sealing of
both the rolled zinc or pressed powder 'anode types
is done with neoprene, which introduces the second
of modern synthetic materials to the dry battery.
Performance
High efficiency is obviously desirable in a dry
cell used in, for example, a portable radio set, both

Neoprene
s

Coiled zinc
anode

Polystyrene
sleeve

Fig. 2.Pressed powder anode.

Paper

to save weight and to maintain electronic efficiency.
The Ruben cell is claimed to utilise 80-90 per cent.
of its constituents, and yield about five times the
service of the conventional dry cell. With an
Fig. i.-Rolled zinc anode.
open circuit voltage of 1.34, and closed circuit
value of between 1.24 and 1.31 volts, the discharge
production of the Ruben cell great strides had curve is sensibly flat, as shown in. Fig. 3, where its
been made in methods of manufacturing alkaline performance is compared with a conventional dry
dry batteries. One essential requirement of the recent cell. This flat curve is a valuable feature and means,
'rar was that the production of any electronic idea obviously, that an optimum working efficiency is
had to be on a massive scale or not at all. The maintained over longer periods with electronic
battery people in the United States had accumulated equipment.
some experience in dealing with large numbers, so
of the essential requirements of a dry battery
that they were capable of coping with requirements. is One
that it stores well. Without this property a
battery is of little value, for to maintain supplies
The Principle
to users in war-time the manufacturer must work
roll
either
a
he
cell
can
Ruben
the
of
anode
The
a year or two ahead of demand, which may -fluctuate '
is
a
solution
The
electrolyte
zinc
powder.
or
zinc
of
violently. A shelf life of at least two years is
the
while
caustic
potash,
in
zincate
of potassium
desirable, although in peace -time this may not be
depolarising cathode material is the mercury necessary. Fig. 4 illustrates how this new alkaline
oxide referred to above. This is mixed with graphite dry cell behaves in comparison with an, ordinary
powder, which provides the required conductivity
fer the oxide. A feature is the use of a polystyrene
/5
sleeve to insulate the anode from the steel outer
Ruben cell
container, which is chemically resistant cold rolled
I0
metal. The barrier consists of a specially treated
ó
Conventional
paper that resists attack by the alkali, enabling
cell
,
0-5
a u-et depolarising surface to be maintained without
..
permitting the passage of depolariser to the anode.
The above description covers the general chemical
40
20
60
80
0
CAPAC/T IN HOURS
aspects, but no less important is the method of putting together the various components. Originally, a
of Ruben cell compared
rolled zinc anode was preferred, this being made up Fig. 3.-Discharge curve
with that of conventional cell.
of a spirally wound corrugated strip of zinc about
barrier

Stceontainer

Potassium zincate

_
%

,

.

.

,

1
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cell, from which it is evident

distinct improvement in battery design.
The operating characteristics of the Ruben cell
10

a

\
.

0!d;ñary
cell

disadvantages, and on technical grounds one can
expect steady progress. It is to be remarked that
much of the development work, prior to its full-scale
production for the American armed forces during
the recent war, was telescoped from years to mont hs,
in which the possibilities of intense electro -chemical
research was graphically demonstrated.

Uses foe, the Cell
One of the obvious uses for the new alkaline cell
is in deaf aids, where compactness and high
capacity is essential. Here the pressed powder anode
type, with its fiat form, would be handy. Since
war there has been a world-wide growth in the the
use

i..:,e2,

.
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that it marks a conventional dry cell. There appear to be no obvious

\\

of portable radio, not only by Service personnel but
by the public. For this compactness, long life and
flat discharge curve are highly desirable. New
Fig. 4-Capacities of Ruben cell compared with aideas
continue to come on to the market, such as
ordinary cell after 18 months' storage.
miniature flashlights or torches, for which an
alkaline
the Ruben type is well suited.
have been evaluated thoroughly and it may be Altogethercelloneof might
say that the demand for
said to be a commercial proposition; despite its lighter, higher
higher cost of manufacture compared with the the expansion capacity cells is growing, spelling
of such batteries as this.
20

40

CAPACITY IN HOURS

s0

-
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Crystal
Valve
Receiver

L.S.

AN EXPERIMENTAL SET USING

GERMANIUM TRIODES

standing severe mechanical shock and at the
same time able to produce loudspeaker
output with a low power consumption.

Fig. I.-The G.E.C. experimental crystal valve midget
receiver. Comparison withthe matchbox gives a good idea
Experimental Only
of its size,
Three points
however, be borne in
illustration
an
of the capabilities and possible mind in connection withmust,
the present receiver : (I) it is
future applications of the germanium triode, only experimental
and the industrial production of
AS
the G.E.C. has built a simple experimental
a set is unlikely for some time ; (2) although
radio receiver which gives acceptable loudspeaker such
no
filament
heating
output using germanium triodes instead of the it is not independentpower is required for the set,
of electrical supplies and it
usual thermionic valves.
still
an H.T. battery (or an equivalent mains
Germanium triodes, as most readers know, are unit, needs
which
may
utilise germanium diodes as
descendants of the crystal detectors used in the rectifiers) ;
(3) the crystal triode is not likely to
early days of radio, and have the same essential replace the existing
thermionic
valves of an ordinary
feature of a metallic crystal to which contact is radio
receiver at present. Nevertheless, the
made by means of points. The early crystal detectors germanium
triode
is
an
important
development in
were very unstable and erratic and have been the field
of electronics and it seems likely that the
completely superseded by the development of first applications
will
include
electronic computing
germanium crystal diodes, which the G.E.C. machines and lightweight
radio sets.
produces for television receivers, modern crystal
To
the
question
"
What
is
the advantage
receivers and other technical applications.
triode if an H.T. battery is still necessaryof a"
Experimental work in connection with these crystal
there
is
a
fourfold
answer
:
there
is no filament or
diodes has led to the development of the G.E.C. cathode
to be heated ; the unit is extremely robust ;
germanium triode and it is now possible to design it is
very
compact
and
also
very long-lived.
a radio receiver which is stable, capable of with- Filament
or cathode heating may not. seem of great
-

R
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circuit, where a germanium triode oscillator would
be employed.
The total power consumption of the present
receiver is about 10 mA. at 50 volts, from which
it will he seen that about 10 per cent. of the total
power input is utilised as loudspeaker output.
The design of the germanium triode is illustrated
in Fig. 2 and is of a form which can be manufactured
relatively easily. It consists of two phosphor bronze blades 0.003ín. thick and 0.04ín. wide,
supported in a moulded insulator. The gap between
the blades is very critical, and is obtained by means
of a manufacturing :technique which involves
mounting a single strip across a channel in the
moulding and subsequently shearing a gap a few
thousandths of an inch wide with a specially
designed cutter. The germanium is soldered to the
tip of a metal stub and is ground to a point, with
an angle of 60 deg. Then by inserting the apex
of the resulting cone into the gap between the
blades, the essential two -point contact is made with
the germanium and with a spacing which can be
very accurately controlled. The three electrodes
are then the two blades and the stub.
In simple terms, -the electrical operation of the
triode depends on the fact that if a negative
potential is applied to one of the blades (called
the " collector ") then the current to it can be
varied by altering the positive voltage applied to
the other blade (called the " emitter "). See
Fig. 3. The "emitter " draws appreciable current
when positive voltages are applied to it, in contrast
to the thermionie valve, in which grid voltage is
the important factor controlling the anode current.
In the germanium triode the " emitter " correct
controls the " collector " current, i.e. it is a currentoperated device rather than a voltage -operated.
The characteristics of the germanium triode
result in a device of low input impedance (of the
order of 500 ohms) and of relatively high output
impedance (of the order of 30,000 ohms), and of
course the associated circuits have to be designed
with this in mind.
For an amplifier, a typical operating condition
would he : collector, 1.5 mA. at -30 volts ;
emitter, 0.5 mA. at +1 volt, and with proper
impedance matching such -an amplifier stage will
give a power gain of 20-30 dB.
Due to the limited safe collector current, the
power output of a single germanium triode of the
present design is about 20 milliwatts, for a tolerable
degree of distortion. Oscillators, however, may be
made with outputs up to about 100 milliwatts..
There is an inherent upper frequency limit for
operating the germanium triode, which arises from
transit time effects in the germanium. At present
this limit is about 10 Mc/s..
-

Fig. 2.-The

construction of
the germanium
triode.

importance to the layman, but in some receiversfor instance, portables-the necessary equipment
for it can add appreciably to the weight of the set.
In apparatus where thousands of valves are
employed, e.g. computing machines; the amount
of power required for filament heating and the
corresponding amount of useless heat developed
may be very substantial.
A battery is necessary in an " all-crystal "
receiver because it is impossible (at least, in the
realm of science) to obtain " something for. nothing."
If power, in the form of a large volume of sound,
is to be obtained from the loudspeaker, at least an
equal amount of power must be supplied to the
apparatus. In practice more must always be
supplied on account of internal losses, but this
wastage, because there is no filament to heat, is
relatively low.
Technical Notes

The experimental receiver (see Fig. f) is of
comparatively simple design and uses a two -circuit
tuner to obtain reasonable selectivity and five
G.E.C. germanium triodes in the R.F. amplifying,
detector and push-pull A.F. output stages, which
results in a receiver of sensitivity suitable for local
station reception and an audio output of about
50 milliwatts. A more sensitive and Selective
receiver can of course be made by 'using. more
germanium triodes, for example in a superheterodyne

1951
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Fig.

3.-A

triode amplifier cire
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WINDSOR--Qui.

2604.

aa

TUE

WOBBULATOR
MODEL 260A
The first self-contained electronic instrument providing
visual alignment facilities for television receivers.
Simple, compact and efficient-its use will save many
hours of valuable time- in the service department.

FEATURES
® CARRIER FREQUENCY.
5-70 Mc/s.
10-140 Mc/s (on 2nd harmonic).
BANDWIDTH. 0-5 Mcfs total.
0-10 Mc/s (on 2nd harmonic),
SWEEP FREQUENCY. 50 c.o.s. sinusoidal,
return trace blacked out automatically.
OUTPUT. Adjustable from 0-10 mV. approx.
Fixed and variable attenuators are fitted.
Output impedance 75 ohms.

e
e
e

o

£36.15.0

PRICE
LIST
EARLY DELIVERY. Please write for further details and information
on other WINDSOR and TAYLOR products.

WINDS OR

TAYLOR ELECTRICAL INSTRUMENTS LTD.
419/424 MONTROSE AVENUE, SLOUGH, BUCKS
Telephone

:

SLOUGH 21381 (4 lines).

'Grams

&

Cables

:

Taylins, Slough

EQUIPMENT

SOME

MODERN RECEIVER

HALF

3stfo

TEST

MAE-tli'9¢t`if'G.Y`-.

BUILD YOUR OWN

for
the normal cost

TENui

r

FmetTAYLOR

POPULAR
for

CIRCUITS
HOME

the

CONSTRUCTOR

= ESTABLISHED 25 YEARS ="
A MIDGET 4 STATION " PRE-SET " SUPERMET.
*RECEIVER
MIDGET A.C. MAINS 2 -VALVE RECEIVER,
* asTHE
for A.C. mains. Designed to receive any three
designed and published by " Wireless World," covering
stations on Medium Waveband and one on Long Wave by the
Long and Medium Wavebands. Cost of all Components to
turn of a Rotary Switch, no Tuning being necessary. The
build this set is £4/17/9. A reprint of the complete Assembly
set can be supplied either as a Complete Kit of Parts, or
Instructions, including Practical Layouts, is available
by purchase of the Components separately. The Complete
for 9d.
Assembly Instructions, showing the Wiring Diagram and
*
THE " WIRELESS WORLD " MIDGET A.C. MAINS
Component Layout and Point to Point connections, together
2-VALVE RECEIVERR. -We can supply all the components
with a Component Price List, available for 1/9.
including
Valves and M/Coil Speaker, to build this set for
* A 4 -VALVE T.R.F. BATTERY PORTABLE "PER£3110/0. Reprint of the original Assembly Instructions and
SONAL " SET, available as a Complete Kit of Parts or by
Circuit may be obtained for 9d.
purchase of the Components separately. The complete
* THE " SUMMER ALLDRY " BATTERY PORTABLE,
price details, including an individual Component Price List.
as published in the June issue of Practical Wireless."
are included in our set of Assembly Instructions, which.
We can supply from stock ail of the Components to build
is obtainable for 9d. In addition, these detailed Assembly
this Midget 3 -Valve Receiver. A reprint of the complete
Instructions also show the complete circuit, with a Practical
article and circuits, including Practical Layout and ComComponent Layout, which in themselves make the assembly.
ponent Price List is available for 1/-.
of the set quite simple.
* A MIDGET 4-VALVE SUPERMET. PERSONAL SET,
* A COMPLETE KIT OF PARTS to build a MIDGET "Allcovering Long and Medium Wavebands and designed for
dry " BATTERY ELIMINATOR, giving approx, 69 volts
Mains or Battery operation, This receiver is designed to
and 1.4 volts. This eliminator is suitable for use with 4 -valve
operate on A.C. mains or by an " All -dry " Battery either
Superhet. Personal Sets. It is easily and quickly assembled
method is selected by means of a Rotary Switch. It is so
and is housed in a case size 4lin.x i lin.x 3lin. Price of Complete
designed that the Mains Section is supplied -asdfi, separate
Kit, 42/6. In addition we can offer a similar complete kit to
section which may be incorporated at any time. The -set,
provide approx. 90 volts and 1.4 volts. Size of assembled
therefore, can be made either as an All-dry " Battery
unit lin. x 2tin. x ilfn, Price 47/6.
Personal set or as a Midget Receiver for Combined Mains)
*
For £6/5/0. A Complete Kit of Parts,, including Drilled
Battery operation, The set can be supplied either as a ComChassis and Valves, to build a 6 to 8 watt PUSII-PULL
plete Kit of Parts or by purchase of the Components separAMPLIFIER
for operation on A.C. Mains. Incorporates
ately. The Assembly Instructions, which include Wiring
Tone Control and is suitable for use with any type of pick-up.
Diagram and Practical Component Layouts, are available for
The complete set of Assembly Circuits, including Practical
119. This also includes a separate Components Price List
Layouts, is available for 9d.
.

`

*

Send 9d. P.O. for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and
Components. When ordering please cover cost of postage and packing.

STERN RADIO LTD.,.

109

& 115, FLEET STREET, E.C.4.

"hundreds" of Wireless
Telephone
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SUPPLY_CO.
RADIO
TRANSFORMERS
MAINS
R.S.C.
Terms
13 under

Fully Uuarau. teed, Interleaved, and
DROP THROUGII TYPES WITH TOP
SHROUD
260-0-260v.70ma.,6.3v.2a.,5v.2a, 12'11
350-0-350 v. 70 ma., 6.3 v. 2 a., 5 v. 2a., 14:11
350-0-350 V. 80 ma., 0-4-6.3 v, 2 a.,
...
.. 18:9
...
...
0 4-5 v 2 a.
260-0-260 v 90 ma., 6.3 v, 3 a:, 5 v 2 a. 1d9
3000-350v..90ma:,6.3v.3a.,5v.2a. 19.9
250-0-250 v: 100 ma 63 v. 4 a., 5 v. 3 a. 21 9250-0-250 v. 100 ma., 6.3 v. 6 a., 5 v.
... 23.11
3 a., for R1355 conversion...
350-0-350 V. 100 ilia., 6.3 v: 4 v, 4 a.
.
C.T. 0-4.5 v. 3 a.
350-0-350 v. 120 ma., 6.3 v. 4 n., 5 v.

16;9

0-2-4-5-6.3 v.

;

or 24 v. 1.5

a.

a., 16/9

4

...

...

;

...

12 v. 3 a.
... 16.9

203 nia. 5 h. 100
100 ma.. 10 h, 100 ohms
90 ma 10 h. 100 ohms
30 ma. 10 h. 350 ohms
60 ma 70 h. 400 ohms ..
5G ma. 50 h. 1500 ohms. ;For

7!6

776

..

6/6
5/6

WIIliam-

200-250 v.. 50 c

input,

..

120 v. 40

:

:

FREE
ENGINEERS '

Hove you sent for your copy ?
ENGINEERING
OPPORTUNITIES ' WHICH IS
YOUR PET
is a highly informative
SUBJECT?
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
qualification,outlines the
widest range of modern
Home -Study Courses in
all branches ofEngineering and explains the
benefits of our Employment Dept. If you're
earning less than £12 a
week you cannot afford
to miss reading this
unique book.. Send for
your copy to -day
FREE.

-

FREE

COUPON

---

Please send me your FREE 144 -page
ENGINEERING OPPORTUNITIES

"

;NAME
mADDRESS

Subjett or Exam
:that interests me
. British Institute of Engineering Technology

409E, Shakespeare House,
Stratford Place_ London, W.

17119,

11-6-2;in., 3111

;

;

4'3

3,6 each ; 250/500 v, 100 ma., 6,11 ;
Ex Govt. Receiver Units,
30 ma., 6/g,
type 71, less valves, 716. Conds., 5 ofd,
3.500 v., 1,+9. Vol. Controls. 200 k. less
S.W. long spindle,

13. Sectional Aerial

S,`6

ma.

OUTPUT TRANSFORMERS
Midget Battery, Pentode 66 : 1 for
,
,.. 23r9
C.T., 0-4-5 v. 3 a.
354, etc.
350-0-350 v. 100 ma., 6.3 v.-4 v. 4 a.
Standard Pentode 8,000 ohms to 3
,,, 23/9
...
C.T., 0-4-5 V. 3 a. ,.,
ohms
3á,.2719
6.3
v.
4
a.,
5v.
350-0-350 v.120 ma
Multi ratio 40 ma.. 30 1, 45 1,
350-0-350 v. 150 ma., 6.3 v. 2 a., 6,3 v.
60 : 1, 50:1 Class B Push -Pull...
,,. 29111
2 a., 5 v. 3 a....
Push-Pull .8 watt 6V6 to 3 ohms.,.
350-0-350 V. 250 ma., 6,3v. 6a., 4 v..
Push
-Pull 10-12 watts 6V6 to 3 or 15
for
4
v.
3
a.,
8 a., 0-2-6. v. 2 a.,
...
..
..
..
ohms
... 63iElectronic Eng. Televisor
Push -Pull 10-12 watt to match 606,
425-0-425 v. 200 ma., 6.3 v.-4 v. 4 a.
PX4, 6V6, etc., to 3-5-8 or 15
C.T., 6.3 v, -4 v. 4 a. C.T., 0-4-5 v.
.,
...
.
ohm speaker...
3 a., suitable Williamson Amplifier 47/6
Push -Pull /5-18 watt to match 6L6,
325-0-325 v. 20 ma., 6.3 v. 0.6 a., 6.3 v.
...
etc., to 3 or 15 ohm speaker
1.5 a. for Williamson Preamplifier 17/6
Williamson type exact to author's
FILAMENT TRANSFORMERS
All with 200-250 v. 50 c;s. primaries :
6.3 v. 2 a., 7/6 0-4-6,3 v. 2 a., 7/9 12 v.. SPE.1I{ERS P.M.Sin.-2-3 ohms...
M.E. Sin. 2-3 ohms (yield 600 ohms)
1 a.,7111;6.3v.3a.,10111;6.3v..6a.,

i

;

411; 16-8-21.in., 619 20-8-21in.
AMPLIFIER CHASSIS, 16 s w7i.g11
Aluminium 12-0-21ìn 7111 ;

Rods, Copperised steel lft, in length,
Sin, diameter, 111 doz., 15/- gross ; 0,1
,1
mid. 1,000 v. Tubs, 5/6 doz.
TRANSFORMERS
AUTO
Dl 13,
1919 EX GOVT. VALVES. (NEW).
100 watts 110-200-230-250 v.
1/11, EA50, 954, 955, VU120A 219,
FILAIENT AUTO TRANSFORMERS HL210
SP61, SG215 373, 9D2, V11133 3 6, KT2
to
6.3v,
3
a.
v.
3
a.,
or
4
v.
to
4
711
6.3v..
4
616, 6K7G 7/6, 637G 76, KTZ41
ELIMINATOR TRANSFORMERS
6111. VP4B 3:11, MS/PEN 4/3, 5114G 916,

sial

250-0-250 v. 100 ma., 6.3v. 6a., 5 v.
... 26:9
3 a., for 1355 Conversion...
300-0-300 v. 100 ma., 6.3 v,-4 v. 4 a.

Book

10-51-2in., 316

:

:

-

144-page

:

12-8-21in..

:

YIOU.!'TING
250-0-250 v. 60 ma., 6.3 v. 2 3., 5 v.
... 16-9
2 a., Midget type 21-3-3in....
350-0-350 v. 70 ma., 6.3 v. 2a., 5 v, 2 a. 16:9
250-0-250 v. 200 ma., 6.3 v.-4 v.-4 a.
..
... 2319
C.T., 0-4-5 v. 3 a,
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3 a 259
JO:î50v150ma.,6.3v.4a.,5v.3a.27:11
FULLYY 4IIROUDED UPRIGHT
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LEEDS

a.m. to 5.30 p.m. Sits, 1-O p.m.
RECEIVER CHASSIS, 16 s.w.g., Alu-

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 Gs. Primaries
10111
0-9-15 v. 1.5 a., 12 9 0-9-15 v_ ' a., 1519
SC. ITEMS. Ex Govt. Chokes,13100
0 4 ti 10 24 v. 3 a:,
0-9-15 v F a. 219
m.a., 10 h., 100 ohms., tropicalised, 43
21,9 ; 0 9 10 30 v. 3 a....
...
... 22:9
each, 451- doz. Ex Govt. Selenium Recto,
(Ex -New Equip.), 120 v. 40 ma., H.SS.,
SSIOOTHINGCIIQIiES
680 v.

"-

.

STREET,

pen to cal.lllerrs 9

Impregnated. Primaries 200-230-250v., minium

21%11

.

or

£3.

15, WELLINGT

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng.

Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship
Television, etc.

GET SOME
LETTERS
AFTER YOUR

NAME!
A.M,I.Mech.E,

A.M.I.C.I.
A.M,I,P.E.

A,M.I.M.I.
L.I.O.B.
A,F.R.Ae.S.
B.Sc.

A.M,Bri t.LR,E.
CITY & GUILDS
MATRICULATION, etc.

BIET

7/9

ÉF50;9,

SPECIAL OFFERS
Mains Transformers. 230 y, inputa.320 y.
7`6,
70 ma. auto output and 6,3 v. 3
316
Secs. 300-0-300 v.
200-250 v, primary.
80 ma. 6.3 v. 3 a., 4 v. 2 a. 1011. 230 v.
419
primary 6.3 v. 1.5 a, sec. 519. Smoothing
chokes 80 ma. 10 h. `1.50 ohms. 4 6. Elect] o5/3
1> ties 8 mfd, 350 v. 1/11. Push-Pull15 watt
9(11 Output. Trans. 6L6 or 6V6, to 3 and 15
ohms, 14/9.
15,11 FULL RANGE OF STANDARD COMPONENTS AVAILABLE AT KEEN
PRICES. ALL GOODS GUARAN15711
STATED. WEAN QUOTE
21'9 FOR ANY TYPE OF CHOKE OR
TRANSFORMER (EXCEPT E.II.T.).
S.A.E. PLEASE WITH ALL EN14'9 QUIRIES. FULL STOCK LIST, 4d.
13/9 SPECIAL LIST FOR TRADE,40.
'

WSETELC

BATTERIES. 60 v., high capacity, 4/3 (11- post). (2 for 8/11.)
72 v. (l..ayer), plus 1.5v516 + 1/- Post,
AMPLIFIER 1135A with EISC33, EK32 and EL32, twin inputs
circuit, and our " 1135A conversion data." These may be modified into a really fine little public address amplifier. ONLY
16/6. Post and packing 2j3 ; less valves, 8/6.
MAINS POWER -PACK KIT, providing 200 v. at 30 mA,
approx., and 18 v.. at .2 A. These are suitable for use with the
above unit to make a small self-contained amplifier. 16,6,
complete with full instructions. Post 1/6.
MIDGET AMPLIFIERS, 5in. x 3in. x 3)in., with, two 12517's
and one I2SH7. 13/6. (Carriage 116.)
TRANSMITTER 21. Sending speech CW or MCW, these
are complete with valves, control panel, and key. The PA coils
(not formers) and relays have been stripped by the M.O.S.,
but may easily be replaced with our circuit and instruction
sheet. Tuning 4.2-7.5 and 18-31 me/s. In first-class condition.
OUR PRICE, 25/-.
CARRIER LEVEL (" S ") METERS (2 mA). 2in. square,
flange mounting. New and Boxed. 7/6 (Post 6d.).
VIBRATOR PACK 21. Delivering approx. 140 v. at 40 mA,
from 6 v. input. These include a LT filter, and contain two metal
rectifiers, six .1, two 4 pF, two 75 pF condensers, etc., five chokes,
vib. transformer, etc. 16/6. Soiled, for stripping, 9/-.
ACCUMULATORS. Multi -plate, in unspillable celluloid cases,
7 AH, 2 v. 3)in. x I1in. x 4M., 6/6. 20AH, 2 v., with built-in
hydrometers (ex 58 set), 15/-.
RECEIVER 1225. Complete with five EF50's, two EF39's,
one EB34, these are ideal for 2 metres. ONLY 39,6. 1,6 Post.
POWER PACK 532, with one 5Z4, one VU120 (5KV) high
voltage rectifier, two high cycle transformers, choke, etc. 1919,
complete with. our 50 cps. EHT or HT conversion.

RADIO EXCHANGE CO.
9,

CAULDWELL STREET, BEDFORD
Phone

:

5568
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THE A.C. VERSION

OF THE SUPPLY PANEL

By W. Nimmons

AST month details were given of the D.C.
version, and it is now proposed to describo
the A.C. arrangement of H.T. eliminator
and battery charger. For those new to the mains
(though skilled in the construction of battery
receivers), this should be excellent practice.
The A.C. version differs from the D.C. in several
important particulars. In the first place, while
there is a " through " circuit from mains to receiver
in the D.C. arrangement this is not the case in the
A.C. version. Instead we have a transformer which,
in a sense, isolates the mains from the rest of the
apparatus. Then there is a rectifier, which is
unnecessary in the D.C. version and, there is an
absence of moving parts-the rotary transformer,
which is essential with D.C.
if the voltage is to be stepped
down and the current stepped
up.
In actual fact there are two
transformers and two rectifiers,
one for H.T. and one for
charging purposes.
Fig. 1
shows the theoretical circuit
which, after the transformers
and rectifiers, is very similar to
the D.C. arrangement. The
same method of selecting the

appropriate current ratings is
used, the resistors being
slightly different.
The mains transformers,
H.T. and L.T., can be made
at home, using an old transformer or choke for the core,
if this is of substantial proportions. Otherwise No. 4 stampings can be used ; these will
provide 11- sq. in. winding area,
F'g .
and should be large enough.
Wind 1,800 turns of No. 30 gauge enamelled wire
for the primary. 'Insulate with two or three
layers of tape. Then wind the secondary, which
in the case of the H.T. transformer will consist
of the same number of turns of the same gauge
wire, and in the case of the L.T. transformer 100
turns of No. 20 gauge D.C.C. wire. This will provide approximately the same output as the rotary
transformer used in the D.C. version, i.e., 14 volts
on no load, dropping to around 6 or 7 volts at the
maximum current of 4 or 5 amperes, with an average
of 10 volts at 2 amperes, which is ample for most
wireless accumulators. The excess voltage is,
of course, dissipated in the rheostat.
If the constructor does not wish to go to the
trouble of winding his own transformers he can
use a coininercial transformer with an output of
250-0-250v. In this case, as we are using half-wave
rectification, only one half of the secondary will
be used. There will, in addition, probably be an
L.T. secondary which can be utilised to charge
the accumulator. In this case only one transformer
is required, the Z.T. secondary of this taking

the place of the L.T. secondary of T2 of Fig. 1.
The only difficulty with this arrangement is that
if the voltage is low to begin with there will not
be much in reserve, after rectification. This
could be overcome by removing the old winding
and putting in one with double the turns with
wire a gauge smaller ; or, if there is more than
one L.T. winding, by connecting them in series.
For example, if the specification shows two L.T.
windings of, say, 6.3v. 2-3a. and 4v. 2a., by connecting
these in series we should obtain over 10 volts, which
should be ample to overcome rectifier resistance.
Rectifier
Selenium rectifiers are employed, which have

30/(n
/51(n
5Kn

2500n
/500 5

7
Earth

I.-iitrCtllt of A.C. eliminator.
smaller physical proportions than rectifiers of the
old oxide -coated type. If the mains transformer
(H.T.) is made as directed, or one giving 250 volts
is employed, there should be around 200 volts after
rectification. This is further dropped to a value
suitable for any type of battery set by the network
of resistors numbered 1 to 6, ranging from 120,000
ohms to 1,500 ohms. These are selected by a
flying lead on the panel, as shown in Fig. 2. The
highest resistance gives the smallest voltage and
current; and is suitable for operating a single
detector valve, while the lowest resistance will
operate a large multi -valve set.
Note that there are seven sockets in the case of
the A.C. version, as against six in the D.C. The
extra socket arises because, as will be seen from
Fig. 1, the end socket has no resistance connected ;
this enables the full voltage of the transformer
secondary to be carried forward, and should only
be used when operating a large receiver. The
current then drawn will bring down the voltage
to a value suitable for a battery receiver-say,
to around 150 volts.
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This could not be done in the D.C. version without as a momentary blue glow in the valves when their
grave risk to the life of the valves because the filaments are lighted, indicating that they are
mains would sustain a constant voltage quite being overrun while warming up. This is particuindependent of the current drawn. Thus the valves larly the case with D.C. mains.
The value of the tappings as an aid to trouble-free
would be receiving the full mains voltage, whereas
their maximum voltage is 150. In the D.C. version, reception was well illustrated by the case of a
therefore, the lowest resistance is 2,300 ohms, which short-wave converter being run off a conventional
with a current of 30 milliamps.flowing would cause eliminator. The dial was, rife with parasitic oscillaa voltage drop of around 70 volts, which brings the tion which all but drowned the signals. It was
discovered that the eliminator had a resistance of
mains voltage down to 150.
Fig. 1 shows also a choke and two 2-,uF condensers 5,000 ohms. As the triode-hexode valve of the
as a smoothing system. The choke should be of converter consumed only 2 milliamps, this caused
realty adequate inductance, if complete smoothing a voltage drop of 10 volts only. Thus the valve
is to be obtained, 40 henries being the minimum. was being supplied with a voltage in excess of 200.
As regards safety precautions, the rule is to switch
If: desired, the 2-µF paper condensers may be
replaced by 8-,uF electrolytic condensers if hum off at the mains when making any adjustments to
persists, taking care to connect them the right way the apparatus. This applies equally well to the
round. Two separate condensers must be used, the set as to the mains unit. Art experienced operator
type having two condensers in the one pack, with can work at the receiver -with the mains on but the
the common negative terminal, being unsuitable. inexperienced should switch off. The earth conIf such were used it would short-circuit the resistor nection should be made to the earth provided on
network and render it inoperative ; this would mean the mains unit, and not to the earth terminal on
that the arrangement could only be used with the the receiver.
large type of receiver.
It should be made clear that the
L.T. arrangements for charging are
Charging
Terminals
in no sense a trickle charger, but
is capable of giving a full charge
z
to any normal wireless accumulator.
A trickle charger operates on the
low amperage of from to ¿ ampere,
H.T,and must be kept running more
or less continuously. With this
arrangement, however, it is intended that the cell should be
/00x11
charged up properly at the requisite
Fotineter
intervals. This avoids the hum
which sometimes occurs with a
trickle charger.
It may be opportune at this place
/O It
to indicate the right and the wrong
Rheostat
way to switch on and off, in ease
using a mains
some readers may
-unit for the first time. The invariable rule is Switch on the set
first, and switch off the set last. If
the mains unit is switched on first,
with the valve filaments cold, then
the full voltage of the mains will
LT
appear at the mains unit terminals,
Rectifier
and consequently at the anode
circuits of the valves. During the
time the valves are heating up, if
they are switched on after the mains,
Choke
the filaments will be subjected to
an excessive voltage strain which
Rectifier
will damage them. When, however,
the filaments are fully alight before
any D.T. voltage appears at their
Mains Transformer
anouës the cushioning effect of the
Mains Transformer
Ta
T/
condensers and choke prevents
any voltage surge as far as the
anode current is concerned.
This Will apply even with the
greatest resistance in circuit, since
when there is no current being
drawn the resistance behaves as
if it were non-existent. The effect
AC. Mains
of switching on the mains before
of the circuit shown in. Fig. i.
plan
2.-Wiring
Fg.
room
in
dark
the set can be seen a
:

-
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For the Transmitter

Clamp Modulation
BRIEF DETAILS

OF THE

PRINCIPLES OF THIS INCREASINGLY POPULAR ARRANGEMENT
By Wm. A.

LIKE super -modulation, clamp modulation
bears certain advantages over the usual
amplitude modulation systems, as applied
to amateur telecommunication. Briefly, these
advantages are :
A. Simplicity of circuit.
B. No costly modulation transformers.
C. About 00 per cent. modulation of transmitter carrier ; and
D. Moderate constructional costs.
H.Tt

To S.G.

of PA.
valve
D

Output

from
small

per-Smp,

(DM2

Fig. Y.-Basic circuit for clamp modulator.

Clamp Modulation Theory
Fig. I shows the basic " clamp modulator "
where the output from a small microphone preamplifier is fed into the
control grid of VI, and is
thus amplified. V2, a double diode, supplies a negative
voltage to the control grid of
valve V3, which can be either
a tetrode or a pentode. From
Fig. 1 it will be seen that the
screen grid of the " final " is
Ampliter
connected in parallel with the
Output
screen grid of V3, thus any
variation in the H.T. potential
on the screen grid electrode
of V3 will also appear on the
final " screen grid.
When the microphone preamplifier is switched off there
is a fixed bias potential on the
control grid of %T3. This is

determined by the value of
the resistors RA and RB, which
will enable V3 to draw a fairly
big current as indicated by
meter M1. This large current

Hope..

causes a largo potential difference to exist across the
resistor Rc, thus showing a decrease in the voltage
reading on M2. When this potential drop occurs,
the valve, V3, is under -run and the input power
to the " final " is reduced.
With the pre -amplifier switched on, V2, the D.C.
restorer, supplies a further negative potential to
the standing potential on the control grid of V3.
Thus the valve is driven towards its " cut-off "
point and there is a decrease in anode current.
As the anode current is small, the drop in potential
across resistor Re is not as great as before and the
input power to the " final " is increased. That is,
briefly, the principle of the " Clamp " system.
Recommended Circuit
Fig. 2 shows a recommended circuit for such a
modulator. The valve heaters should be allowed
to warm up, while the cathode bias resistor should
be switched into circuit by means of switch Sl.
H.T. can now be supplied to the modulator. Tho
bias resistor, in the cathode circuit of V3, should
be adjusted until the reading on the voltmeter
corresponds to the maximum permissible screen
grid potential for the valve in question. When
this is the case, the transmitter proper can be used
for C.W. transmission by means of a relay in the
cathode circuit of the P.A. valve. By switching
out the cathode bias resistor the potential on the
screen grid of the P.A. valve will drop, thus enabling
the operator to use " phone."
On speaking into the mike, the potential on the
screen grid of the valve, V3, will fluctuate and the,
modulator gain control should be adjusted until
the voltmeter reads the correct screen potential?

Fig. 2.-Suggested clam

H.T.t

4OKfl
O -15o

mA.

Ml

6F6
To

SG

of

.PA_

valve

M2

0-500
w

odulator circuit.
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AN EFFICIENT TRAM
By Erie

Extra gain is obtained by
giving the valve a smaller bias
value than is usual. This did not,
low.

ß

A rear view of the set, showing the compact arrangement of the components.

HIS receiver was designed for use in a bedroom
for occasional listening to the Home (434 m.)
and Light (1,500 m.) programmes. A third
station, in the writer's case Hilversum (402), was
also provided.
The present trend to have a
subsidiary receiver such as this is rapidly becoming
popular and it was built, unlike most midget
receivers, at extremely low cost. The valves and
nearly all of the parts were obtained from Government surplus stores, the total cost being less than £3.
Circuit
This is a simple, but efficient, straight arrangement, using a high -gain pentode (SP41) as a leaky grid detector. Reaction is provided by a small
100 pF condenser. It was found with the coil
used that an extra fixed reaction condenser had
to be switched in parallel for long -wave reception.
The audio amplifier chosen is a general-purpose
triode (BIH4), as the anode current available is

however, affect the repro-

duction noticeably.
The rectifier is a small
diode
detector valve
(D41). This worked very
well, supplying the 20 mA.
or so required without
It was fed
difficulty.
from a 5 volt winding on
the mains tränsformer, a
1 ohm series resistor being

The attractive appearance
of the finished receiver.

Position

of

Transformer
Ho/e for
Ji

grid lead
Ho/e

43/8

Position

of bracket
i
ï
ry

for

Mains

flex

Fig. 2.-Chassis construction showing measurements
and drilling details.
®tl®()®06111.Is.e.().mI101)®0.1.¡Haeau®11ekra11®(1®oleo

or

Fig.

i.-Circuit

of

Iß(1®HAreseI)OU.931.tN®fell®t)®1.01.. ®()®I;ecl),t31.0o1l011111Imf Iasi.

loKn

005
pF

200
pF

41/14
V2

*01

pF

250
pF

250 c)
HMO

8/JF

300 8
pF pF
Volume

epF

Control Ç

action
e

c)

On -Off

x

250

4Y.

25
PF

/00 pF

V

DIEMB

- 8/iF

Switch

Y

s

250pF

8

3cit o 03

Fig.

1.-Circuit of

the A.C. Preset
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SPORTABLE RECEIVER

;.Larnarch

included to drop the extra volt.
An extra 4 volt, winding obviates
the use of this resistor.
.

Three-quarter view of the receiver ready for insertion in the cabinet.

The .005 µF condenser

across the output

transformer
secondary
and .01 ,uF by-passing
anode to earth were
found, together, to give
the tone required in the
prototype. One of them

1000

MH4
V2

4

t

Chassis and Construction
The chassis was bent from a piece of 16 s.w.g.
aluminium (61in. x Sein.) as shown in Fig. 2.
Small brackets made from aluminium were used

to support the volume control, station switch and
variable condenser (Fig. 3). The valve and spindle
holes were cut out with a fretsaw.
The positioning
fixed condensers, etc.,
may, of course, be under the chassis is oflefttheto the reader, there being
omitted to. give more plenty of space to suit varying sizes of components.
treble.
The coil former, however, originally about Sin.
long, was cut down by the writer so that it could
be mounted upright underneath. A piece of screwed
5Vo
rod together with a large washer was used to keep
it in position. The trimmer condensers should be
/[2 3W.
mounted rigidly. Grommets were fitted where wires
pass through the chassis and a bracket was fixed
04/
to the rear of the chassis to hold the receiver in
V3
the cabinet. The on -off toggle switch was mounted
on the back of the completed receiver-this was
0
fitted with a small length of flex as shown in the
photograph. A small paxalin strip (lin. x 2in.)

0

Of

Volume Control

250

MZ MIR
BpF -BEF -

V.

Position

of
Loudspeaker

o

250pF
o

3

Position
Position
Position

U MW
O LW

Front

of

counters'k

MW

Station Switch

he

A.C. Preset

Fig.

Two.

.0.11).5.1macet,esamolmet.m,m5.1.1.11..1

I

is

bolts

chassis

/.3.1

amtram

Reaction Control

3.-Details of .the brackets.
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the trimmer condensers to
the values required. The
range is approximately :
Position 1 : 250-450 m.

Kt"
Volume

,

Control

Back Support

2
3

9Xk2xitj

Si

1951

:

:

1,000-1,600 m.
300-500 m. (depending on the

setting of 1).
When listening the reaction
should be turned down as..
much as possible and the
volume turned up.

Dia
6ho/es

Station
Il
Switch
Reaction]
,

t

Cabinet

Front

Back View

The cabinet was constructed
from gin. and tin. plÿ`wood;
The component parts can be
Ho/es for securing screws
Front piece
seen in Fig. 4. These were
/2
glued and fastened by means
of small panel pins. A fretsaw
was used to cut out the holes
III`
Position of Back Support
in the front before it was
Dia
fixed on. The speaker fret
hole for
On -Off
may, of course, be cut to any
Switch
%4
size or design. The edges of
Top
the cabinet should be sandpapered thoroughly with a
Wood required: medium -grade sandpaper and
Sides, 2 pieces 7-4x 5" ;thick
finally the wood should be
Top :
/ piece /O" x 5" /4" ..
Hole for J
Hole for
carefully smoothed by rubbing
9"x 5" /2" ,.
Bottom: l piece
Mains Lead
4 and E term'ls
Front: /piece /O"xB" íç" ..
a fine -grade paper in the
Back Cover
Back: / piece
9'x 714 14" ^
direction of the grain.
The grille was gold -painted
Fig. 4.-Constructional, details of the c abinet.
aluminium which is fitted to
many modern commercial rewas used for aerial and earth connections, being ceivers and is fairly easy to obtain. This contrasted
well against the *ood, which was oak -stained and
fitted with terminals.
then French polished. It was found necessary
to put a piece of black material behind the
Alignment
The aerial (preferably an outdoor one, but this grille to prevent light from the valves shining
is not essential) and earth are connected to the through to the front. A light brown plastic
receiver and the switch is turned to position 1, the carrying handle was fitted as can be seen from
reaction being at maximum and volume about the photograph.
The back, fretted as shown in Fig. 4, was painted
half -way. As the associated trimmer is unscrewed,
stations will be heard (probably as whistles-if so, with blackboard paint ; alternatively it may be
the reaction control will need turning down a little). stained. It was fixed in position by two small
A station is selected and the switch turned to wood screws.
Three small rubber feet, two in front and one
position 2. The Light programme (1,500 m.) will
be found when the trimmer is practically fully behind, were fitted to the completed cabinet, the
screwed up. Position 3 should give the Home back one being secured by the screw which holds
service (434 m.), the capacity needed depending the chassis in position.
It was found that the cabinet improved the bass
on the station chosen for position 1. Other stations
may of course be substituted for these by altering response of the set immensely.
Rubber

Feet

.

.

LIST OF COMPONENTS
Fixed Resistors : (Continued)
240 k2 (z watt).

Small 100 pF variable condenser.
3 x 250 pF trimmer type condensers.

FIXED CONDENSERS
2 x 300 pF (mica).
2 x 200 pF (mica).
.005 pF (350 v. paper).
2 x .01 5F (350 v. paper).
0.1 µF (350 V. paper).
3 x 8 uF (electrolytics).
25 5F (25 v. electrolytic).

FIXED RESISTORS
500 ks? ( watt).
270 k2 (4 watt).

:

10

250

ksO (

watt):

Q (4 watt).
Q (L watt).

1,000

watts).
megohm volume control.
Small R.F. choke.
M. and L.W. coil (Weymouth C.T.W.2).
L.S.-5in. Celestion, with transformer.
Small mains transformer (250 v.-30 mA. 4
2A, 5 v. -1A.).
Mains toggle switch.
3 -pole 3 -way wafer type switch,
Valves-SP41, MH4, D41.
1 D (3

1
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Radio Receiver Design at V.H.F.INCREASED ETHER SPACE

OPTICAL RANGE

:

By G.

P.

H.F. (very high frequencies) is used to
designate the band of radio waves between
30 and 300 megacycles (10 and 1 m.).
The first question that may well be asked is, of
what use are these frequencies when satisfactory
service is already obtained from the long-,_ mediumarid short-wave broadcast stations at present in
use ? The answer is that, while it is true that many
services will operate satisfactorily on these lower
frequencies, there are other types of transmission

V/

Long and
Medium

Short

Very Short
Waves

Waves

(VHF)

Waves

F1

/00

kc/s.

Mc.

/00

/O

(a)

Long, Medium
ana Short

Mc/s.

Mc/s.

Very Short Waves

(VHF)

Y

o

Y

50,

Mc/s.

/00

(b)

i

200

Mc/s,

300

Mcjs.

Mc/s.

Figs. i (a) and (b). Illustrating the increased ether
space.

that cannot be conveniently adapted to frequencies

below about 40 me/s or 50 me/s. Also, the popularity of these lower frequencies has resulted in
gross overcrowding of the ether.

Increased Ether Space
Fig. la, drawn on a logarithmic scale, as is
frequently done, illustrates the increased ether
space made available by extending the broadcasting
range up to 300 me/s, but does not give a true
picture of the vastly greater number of transmissions that can be allocated to the V.H.F. In
Fig. lb the samefrequency spectrum is drawn on a
linear scale and it will be seen that if 9 kc/s were
allocated to each channel, some 30,000 additional
broadcast channels would be made available.
In actual practice it is found more useful to use
the large band -widths available at V.H.F. to
accommodate wide -band transmissions rather than
narrow-band broadcast services which can be
radiated at lower frequencies. Examples of such
wide -band transmissions are : (a) television, the
modulation frequency of which covers about 2.5
me/s, which means that 5 me/s are required for
double side -band A.M. transmission and several
times this band -width if frequency modulation is
employed. Colour television also demands a considerably greater band -width than that at present
used. (b) Radar; which operates on various carrier
frequencies and also necessitates band -width of
several me/s. (e) Commercial broadcasts employing

:

DIELECTRIC

LOSSES

Lowther

frequency modulation (as in the U.S.A.) demand a
band-width of some 75. kc/s, which clearly could
not be allowed to encroach upon the lower frequency
bands.
Since amateur transmitting frequencies extend
up to 10,500 me/s and include 28 me/s-30 me/s,
144 me/s-146 me/s, and 420 me/s-460 me/s bands,
and television is being steadily extended, the
technique of radio design at V.H.F. is of more
than merely theoretical interest.
Transmitter Power
Due to the higher radiation resistance and aerial
efficiency at these frequencies, the transmitter
power required is lower than that with longer
wavelengths. Thus the radiation resistance of a
A/2 dipole is about 720 in comparison with which
the D.C. resistance is negligible. In the case of a
long -wave aerial, the D.C. resistance is of far
greater significance, e.g., the radiation resistance of
the 16 kc/s Rugby transmitter=0.055n and the
aerial efficiency=11 per cent. Over optical range,
the field strength at V.H.F.,
S8- /P ht h
E
volts/metre
242
where P=Transmitter power, in watts.
ht =Height of transmitting aerial above the
ground, in metres.

-
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hr =Height of receiving aerial above the

gives the horizon distance for various heights of
ground, in metres.
aerial above ground level. For maximum reception
d=Distance between transmitting and range, the sum of the horizon distances for transmitting and receiving aerials should be multiplied
receiving aerials, in metres.
by the factor 1.13.
2 =Wavelength, in metres.
Actual path of radio waves
due to refraction

transmitting
Aerial

Receiving
1.

Aerial
hr

th
Straight line path

Fig.

3.-How

Height of
Aerial
Above
Ground
FEET

the range of signals is limited by the
curvature of the earth.

This assumes that both aerials are 7./2 dipoles ;
that ht and h,. are each not less than A,/2 ; and
that ht hr is much less than Ad.

The full line curve in Fig. 2 is obtained from this
formula.
The dotted curve indicates the approximate
field strength obtained in practice.
ht=1,000ft., hr=30ft., Frequency=100 me/s,
Power=1,000 watts.
Over urban territory a decrease in field strength
of from 10 db-20db may be expected owing to the
scattering required to produce signals at street
level in the presence of buildings. Where transmission is over water, an increase of from 20 db 26 db may be expected.
Another advantage of V.H.F. transmission is the
small size of aerial that is required. For instance,
a half-wave dipole has a length of approximately
1 yd. at a frequency of 150 me/s and therefore
directional arrays are comparatively easy to
construct. This increases the signal strength, as
does increasing the aerial height, to a very marked
degree. The use of highly directive arrays and the
fact that transmission is almost entirely confined
to optical distances enables a considerable degree
of secrecy to be obtained should this be desired.
Also, it is possible to operate many stations on a
common frequency provided that their geographical
separation is sufficient. There are, however, a few
disadvantages attendant upon the use of very high
frequencies.
Optical Range
The range is almost entirely optical. As is well
known, frequencies above about 30 me/s. to 40 me/s.
during the day, and 15 me/s. at night, are not
reflected back to earth by the ionosphere, but pass
into outer space and are lost. Satisfactory communication over appreciable distances with very
high frequency waves is hence obtained only by
utilising the ground wave, and even when the
transmitting and receiving antennae are placed at
the highest possible elevation, the range of the
signals is limited to moderate distances by the
curvature of the earth. This is illustrated in Fig. 3.
It may be shown that the maximum optical
range of signals, S=1.42 (Vht - A/hr) miles,
where hr and ht are in feet. The refraction of the
earth's atmosphere causes slight bending of the
radio waves, and this enables communication to be
carried on over somewhat greater than optical
distances. (Fig. 3 shows this bending in exaggerated
form for the sake of greater clarity.) Thus, in
practice, S=1.6 (i/hr -1- 1/ht) miles.
The following table based upon S=_1.421/h
,

,

5

20
50
100
500

Height of

Limit of
Optical
Range

Aerial
Above
Ground

-

Limit of
Optical
Range

MILES

kEET

MILES

3.2
6.4
10.0
14.2
32.0

1,000
2,000
3,000
4,000
5,000

45.0
63.5
78.0
90.0

ä'

100.0

Reception of V.H,F. signals at distances considerably greater than optical has frequently been
reported, but such signals are almost entirely
confined to frequencies below 100 me/s. and are
very unreliable, depending upon unusual ionospheric
conditions.
Dielectric Losses
Dielectric and other losses are of much greater
significance than at lower frequencies and therefore
only high-grade components must be used. The
following table gives some idea of the dielectric
losses at 50 me/s.

Bakelite

Component

Tuning condenser (max.)

10,0009

(min.)

..

50,0009

..

200,0009
200,0009

Valve holder
Valve base

..
..

Ceramic

40,0009
200,0009
1
1

M9
M9

All condensers should have air or high-grade mica
dielectric, particularly if passing signal frequency
currents, while all insulation should be of ceramic
or other high frequency material such as distrene,
etc. Insulating sleeving should be avoided on
wires carrying R.F. currents as also should shellac
of other coil varnish. Every insulating material
coming in contact with wires or components carrying
high frequency currents should be regarded as a
possible source of dielectric loss, and must be of the
best possible quality.
Drop in Overall Gain
Since losses at V.H.F. are considerable, the
impedance of tuned circuits is correspondingly
reduced and so the overall gain drops. This
reduction in gain can be partially offset by employing
high slope valves, but unfortunately a high mutual
conductance implies close grid -cathode spacing and
therefore high input capacity. In order to tune
circuits to frequencies of the order of several
hundred megacycles, it is necessary to keep input
and output capacities down to the absolute minimum
and so a compromise has to be made. Also, for
reasons to be explained later, the physical dimensions
of the valves must be kept as small as possible.
It is thus to be expected that such valves will be
somewhat more expensive than normal receiving
types.
(To be continued)
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The Progressive Development of
the Short-wave Receiver
AN INTERESTING REVIEW OF
EARLY

THE AMATEUR'S PROGRESS

DAYS"

HEN - writing on matters of short-wave
interest it is, in the author's opinion, wiser
to err on the side of understatement than
to allow one's imagination full play. This applies
especially to short-wave listening and the performance to be expected- from various types of
short-wave receivers.
I mention those things because I -realise that
short-wave listening, far from being the pastime
of the select few, is now an international one.
Also that its progress was retarded considerably
during the initial stage by overstatement.
With that I am sure that many old-timers will
agree. Re -reading articles of short-wave interest
to be found in a number of radio publications
dating back to the early days of the pastime, one
finds much of interest and usefulness, together with
a considerable amount of overstatement. The
idea in the latter instance being, one would imagine,
to get the home -constructor of broadcast receivers
interested in short-wave listening and receiver
construction. The recognised authoritative writers
stuck to facts and avoided the mistake of painting
a too glowing picture. To them I and others owe
quite a lot.

SINCE

THE

By A. W. MANN
The number of transmitters on the air was
increasing, but, even so, to hear transmissions
from all continents was an accomplishment which
required consistent and patient listening, and
sometimes covered a period of weeks before it was
-

achieved.

-

S.W. in U.S.A.
Apart from the amateurs, short-wave interest
in the British Isles could not be said to be other
than luke-warm. It was, however, very popular
in America.
Special -components, kit receivers, and complete
factory -designed and produced models` were available. The newly introduced screened-grid valve
was incorporated as an untuned buffer by free-lance
designers and commercial interests. The Pilot
company, however, was the first to design a receiver
which included a tuned R.F. stage for short-wave
reception. This was named the Super Wasp.
Other firms did likewise. Amongst the best
were those in the range produced by National,
such as the S.W.5 and others.
-

.

-

Selectivity Problems

Receivers

Simple regenerative receivers were in common
use and these consisted for the most part of broadcast -type components, large diameter home-made
coils, built on baseboard lines, and totally devoid
of screening.
Stations were few and of low power, many of
an experimental nature. There were very few
scheduled transmissions. So far as Europeans
were concerned, the results were fairly good. One
reads much about the thrills of short-wave reception,
the spirit of adventure and such like. The claims
made, so far: as American and Antipodian reception
were concerned, were true, the proof of this being
found in the fact that the writer managed to do
the same, but not with the ease one was led to
believe it could be done.
-

Better Designs
A well-known writer, who is still actively engaged
along the same lines, described during the period
under discussion a new method of receiver construction which enabled one to obtain stability
in operation. The underside of the baseboard
was screened with tin foil, and the panel backed
with the same material. A very stable receiver
was the result, and DX reception became an accomplished fact.
At a dater date he applied the metal panel and
chassis method of construction to - short-wave
receivers. This has proved to. be a far-reaching
development. The metal chassis and panel was
first introduced by Mr. F. J. CAine.
-

-

At this time the problem of selectivity was an
acute one, especially on the amateur bands. Naturally, attention was turned to the manufacture of
short-wave superheterodynes. Some of these were
reported as very good.
Commercial air transport lines and others
required something to meet their special requirements. Co-operation with receiver manufacturers
resulted in the. production of the National AGS,
Hammerland Comet Pro, etc. These-were known
as commercial receivers. Some of them were put
to amateur use, and were among the forerunners
of the present-day communications receiver.
-

-

More Enthusiasm
At home, designers were incorporating the S.G.
valve in designs for home construction. At first
as an untuned buffer, and later in the form of a
,

tuned radio -frequency stage. The tuned radiofrequency type receiver was responsible for an
increasing interest in short-wave reception, and
was followed by the autodyhe type superhet, and
later the modern frequency -changer types.
American communication -type receivers were
imported into this country in considerable numbers,
mostly for amateur use, and a few of British manufacture were available.
Now, the British -designed and produced communication-type receiver has come into its own on
sheer merit. The same applies to British components,
Which enable the home constructor to build home constructed receivers of high efficiency.
-
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The Beginner

The beginner should not imagine that a communication receiver is absolutely necessary- in
order to enjoy satisfactory reception. If one's
inclinations centre on listening alone, a commercially -produced, or ex -service type communications receiver will provide many hours of enjoyment.
Whatever type of receiver is chosen, he should
avoid becoming a mere collector of call signs.
This applies especially to amateur band listening.
It is the surest way of growing tired of a
pastime, which, if tackled in a rational manner,
might retain one's interest for a lifetime.
Flitting from one station to another on any
band, and constant dial twirling results in much
that might otherwise be of interest being missed.
The most simple short-wave receiver will prove
to be well worth the outlay, for the educational and
news items one is able to receive. In addition to
the short-wave broadcast bands the amateur 'phone
`bands offer, as a rule, something of interest. While
there is, it must be admitted, a minority who
obviously play to the gallery and are more foolish
than funny, there are, on the other hand, a considerable number of well-informed and most
experienced amateurs on 40 and 80 metres, to whom
it is a pleasure to listen.

November,
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feature news and time schedules, all of which means
that one knows when and where to listen.
Receiver Calibration
An accurately -calibrated frequency meter is art
expensive piece of apparatus. The listener can,
however, calibrate his receiver dials on know t

transmitter frequencies.

Experiltiental Work
Experimental work is a means whereby one can
try out in practical form the ideas of others, anch.i
few original ones. The time has not been wasted.
if one finds that an original idea of one's own wilt
not work.
The writer has found quite a number of ideas
which did not turn out as it was 'hoped. As a
result the idea was discarded or modified. If you
have an idea in mind the best thing is to try it
out. One can learn quite a lot at way.
The first thing which is required is a receiver on
which to listen. Once having decided that it meets
one's present requirements. use it. In the meantime
set out to get together sufficient components to
build anything from a single -valve to a four -valve
receiver.
Once having done so you will be in a position to
try out various circuits, layouts, reaction schemes,
bandspread, L.F. coupling arrangements, and many
more besides.
Systematic Listening
To the new hand this may seem to be' a little`
begins
too ambitious. It is, however, the way to learn
The systematic short-wave listener soon
to find that geography can be an interesting subject. radio, and short-wave radio in particular, if comAn atlas, great circle snap, and a small world globe bined with selected reading. One can collect an
will all prove to be worth while. In addition there amazing amount of apparatus in time even though
are available two booklets, between. the covers of it is obtained the hard way. The pleasure and
which are complete lists of frequency allocations interest it provides will far outweigh the initial
and call signs. Short-wave radio publications cost.

News from the Clubs

THE INSTITUTION OF POST OFFICE ELECTRICAL ENGINEERS
Section (London Centre), Radio Group, is holding
THEa Junior
Radio, Television and Models Exhibition at Waterloo
Bridge House, Waterloo Road, S .E.1, on October 26th and 27th,
1951. In addition to the eFhibits there will be films on radio

and allied subjects.

Admission is by programme, which includes entrance to the
cinema. Secretaries of radio societies are invited to write for
copies of the programme, a limited number of which are available
ab threepence each, post free, to : The Hon. Croup Secretary,
28, Orchard Avenue, Heston, Middlesex.
_

WARRINGTON AND DISTRICT RADIO SOCIETY
Press Officer : Mr. Frank E. Loxham, " Fulwood," 104, Heath

Road, Penketh, Near Warrington, Lancashire.
JyNTEREST in the society has been maintained clueing the
1 summer months by lecturettes by members, demonstrations
of home: built equipment, etc. A sale of radio and electronic
'equipment-which had been left by a "silent key "-realised
over £7, which was handed over to the widow.
LOTHIANS RADIO SOCIETY
Hen. Sec.: J. Harris, 24, Braid Hills Road, Edinburgh, 10,
will be held at the Edinburgh Chambers of
mEETINC.S
Commerce, 25, Charlotte Square, twice monthly, commenc20th and continuing fortnightly, at 7.30 p.m.
Sept.
as
from
ing
'All comers welcomed.
,WORCESTER

AND

DISTRICT

AMATEUR

RADIO

CLUB

club hon. secretary, having found it impossible to continue
THE
11
club, has resigned. Mr. P. Sealey, of

with the work of the
1 SandFs Road, Worcester, has taken his place. Readers living
Thursday
in the district are cordially invited to come along any
evening and meet the members. Meeting place : The Rainbow
Worcester.
Hill,
Club, Rainbow

_

BRIGHTON AND DISTRICT RADIO CLUB
Hon. Sec.: R. T. Parsons, 14, Carlyle Avenue, Brighton, 7.

meetings continue every Tuesday evening.

Several

CLUB
well-known manufacturers are coming along in the near
future to give talks and demonstrations of their equipments.
These include Messrs. Belling Lee and Marconi Instruments.
The club TX is active on SO -metre C.W. during informal meetings
and does get Q.S.O.s
The dance arranged for October 17th
The
promises to be a highlight of the club's social activities.
hon. sec. will be pleased to supply details of programmes and
membership upon request.
SLADE RADIO SOCIETY

'THE following

meetings will be held at 7.45 at headquarters:
Parochial Hall, BroomfeId Road, Slade Road, Erdington,
Birmingham, 23.
Oct. 12th. -Talk and demonstration " Home-made Pickups,"
by Mr. E. Walcot.
Oct. 26th.-Talk, "Measuring Instruments," by Sir. Collings

(Ferranti, Ltd.).

Nov. 9th.-Anneal dinner.
Nov. 23rd.-Annual general meeting.
Dec. 7th.-Talk, " Manufacture of Cathode Ray Tubes,"'
Mr. G. P. Thwaites (Standard Telephones and Cables).

t

ROMFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: D. L. K. Coppendale, 9, Morden Road, Chad ehl

Heath, Essex.

THE above club is anxious to
A

obtain new members.
interested should write to the hon. sec.

Anybody

HAMMERSMITH (MEN'S INSTITUTE) RADIO CLUB
Hon. Sec. : H. Ferries, 76, Carthew Road, W.6.
club announces with regret the resignation of their
THEsecretary,
Mr. A. E. White, owing to pressure of professional
work, and welcomes the appointment of bir. H. Perriss as lion,
sec.
The next session has commenced and an invitation is extended
to all intending members. The classes are held at the L.C.C.
Institute, Brackenbury Road, Hammersmith, London, W.6, on

Mondays, Wednesdays and Fridays.
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MORE

Three heads are
better than one !
g.w:, mr.:a:.ei

511

POWER TOOLS

EOR YOUR WORKSHOP

.F::>~

eke

.

For Standard and Microgroove recordin33
Microgroove recordings Green Spot.
Modern standard recordings Red Spot.
Older Standard recordings Yellow Spot.
These pickup heads are fitted with an easily
replaceable armature system complete with a semipermanent sapphire. Downward pressure 10-12
grams for standard recordings, and 5-7 grams for
microgroove recordings.
Prices : With one Head, £4.10.0, plus £1.19.0 Purchase
Tax. Extra Heads each £2.10.0. plus £1.1.0 Purchase
Tax.Spare Armature System with sapphire 14s. Bd.
including Tax.

.

Licensed under Letters Patent No. 586900 and/or 615424

á' C'nnisseu:
Telephone

:

rúl;et

HALIFAX 69169

...

more ' HANDY.
UTILITY' low-priced electric tools! More power to
speed your work
more

A. R. SUGDEN & CO. (ENGINEERS) LTD.

YES

Weil Green Lane, Brighouse, Yorkshire.

...

for your craftsmanship ! Take a look at the
Sander -Polisher
the

scope

-

In Radio, Television, and Electronics, there
1%2

are many more top jobs than engineers
qualified to fill them. Because we are part
öf'the great E.M.i. Group we have firsthand knowledge of the needs of employers_,
thus oùr Home Study courses are authoritative and based upon modern industrial
needs. Alternatively, our courses will prove.
equally valuable to you in furthering ycur
hobby.

-POST THIS COUPON NOW
I

hf

INCH DRILL

I/4 INCH DRILL

Electrical
Television.

f6.

Eng.
Production

.

7

.6

10. 0

original winch 'Handy
Utility' Drill-and the
sanie magnificent value.

ta7*af'lt

-------

E.M.I. INSTITUTES, Postal Division, Dept.32, 43 GROVE
PARK ROAD, CHISWICK, LONDON, W.4.
Please send, Without obligation, your FREE BROCHURE.
(1 have marked the subjects which interest me).

Mechanical Eng.
Radio.

£1I

quickest, easiest way of
sanding wood or metal,
wax polishing, buffing,wire
wheel brushing, grinding!
Takes twist drill, too, up
to 74 inch. And look at the
big new drill! Both tools
are as superbly built as the

fIAN

Draughtsmanship.
nEng.
Automobile

Aeronautical Eng.
General Cert. of Education
Éng.
(Metric).
Civil Service.
.Also courses for A.M.1.Mech.E., A.M.I.C.E., A.M.Br1ti1.R.E.,
A.F.R.Ae.S., CITY and GUILDS EXAMS.
in Mech. Eng., Elect. Eng., Telecommunications, etc.
Other Subjects
NAME

DY-UTIL1TOOLS

PRODUCTS OF
THE

H.U. DIVISION

Ask
ú1l ra
`Nq 1dD
too/ kitsYa

Y
see =tre

y,-ge

trench

T1L,ì
stands.essories

f.

aeld'.

OF BLACK & DECKER LTD.

'ADDRESS

E.M.I. INSTITUTES-The College backed by do industry
8.35

OBTAINABLE FROM YOUR LOCAL TOOL SHOP, ELECTRICAL
DEALER, IRONMONGER OR STORE
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MINIATURE OUTPUT TRANSFOR.
MERS. For use in personal receivers,
with 1S1 and 3S4 valves.
LASKY'S PRICE, 3,'-. Postage 3d. extra.
SPECIAL FILAMENT TILANSFORBIER. Primary 200-230 volts 50 c.p.s.
Secondary 30 volts, 2 amps, with the
following tappings
3, 4, 5, 6, 8, 9, 10,
12, 15, 18, 20, 24 and 30 volts.
LASKY'S PRICE 19/6 each,
Postage 1/- extra.
2 VOLT BATTERY VALVES. New and
unused. Screen Grid 4'6
Pentode (KT2) 5/6. Postage 3d.
MINIATURE METAL RECTIFIERS.
BRAND NEW AND UNUSED. No. 1,
125 volts at 60 m1a. Diam lain., thickness
Din. LASKY'S PRICE 3111 each.
No. 2. 125 volts at 100 Ma. Diam. 11ìn
thickness tin. LASKY'S PRICE 416 each.
Any number of these rectifiers can be
combined to give the required voltage
and current.
RESISTANCES. ALL VALUES, ALL
SIZES. 5 ohms to 50 meg. ohms. Send
us your order 1'8 and 110th watt, 7Id.
each 5 and i watt, 40. each 1 watt,
:

WEYMOUTH COIL PACK. Standard
long, medium and short wave bands.
Size 3in. x 3,-ín. x 4/in. Simple single
hole fixing. Precision built.
LASKY'S PRE -BUDGET PRICE 32/6.
Postage 1,'6 extra.
No. 19 SET POWER SUPPLY UNITS.
N
N
24 volts D.C. input. LY
275
12volts
vibrator supply and 500 volts motor
generator supply. Both fully smoothed
and fused. Unit normally uses a 4 -pin
vibrator and OZ4 rectifier. Completely
enclosed in steel case, with web carrying
handle. Size 12ín. x lin, a 6ín. Weight
351bs,
Soiled condition. Supplied less
vibrator and rectifier.
LASKY"S PRICE 12/11.
Carriage 5/- extra.
SAFETY FIRST.
Fused test prods.
Fully insulated pencil type with retractable point. Contact is only made when
desired by pressing top. Each prod contains a cartridge type fuse, and spring.
Normally listed at 8/- per pair.
LASKY'S PRICE 4/11 per pair (red,
black). Postage 6d. extra.
:

-

:

-

:

;

;

8d. each.
CHASSIS. AMPLIFIER TYPE J/RA/2.
10-12 watt. Uses an L63 feeding 2 KT61s
in push-pull. Rectifier type U50. Size
6 a 17 x tins, chassis. BRAND NEW AND
UNUSED. Send 2d. stamp for a copy of
the complete data.
LASKY'S PRICE 67.19.6.
Carriage and packing 10/- extra.
TABLE MICROPHONE STAND. Two
sections, chrome plated. Gold crackle
finished base.
LASKY'S PRICE 211-.
Postage and packing 2'6 extra.
-

-

-

LASKY'S

TUNING CONDENSERS. 2 GANG.
0.0005 mfd, Standard size : 21ín, deep,
2_fn, wide, Din. high. New and unused.
LASKY'S PRICE 8/8. Postage 90. extra,
T.R.F. COILS. For long and medium
wave. Supplied with circuit.
LASKY'S PRICE. Withreactionwinding 6,'9. Without reaction winding 5,'11.
Postage 6cí, extra.
ANTENNA ROD SECTIONS. Made of
steel, heavily copper plated. Each section
is 121n. long and in. diameter. _Any
number can be fitted together.
LASKY'S PRICE 2'6 per doz., POST
FREE.
EX A.M. RADAR INDICATOR UNIT
TYPE 62. Unused but soiled. Containing
20 valves and a 6ín. C.R. tube type VCR97.
s
2 EA50
Valve line-up :-16 SP61
EB34. Dozens of components, resistances,
coils. condensers. 117 Me's crystal, pot.
meters, etc. Totally enclosed in metal
case. Size 18in. a lin. x 1lín. Weight
40 lb.
Enamelled grey or black with
coloured coP
knob s.6.
PRICE 69/16. Carriage 10/ extra.
E.H.T. TRANSFORMER, Suitable for
use with VCR97 c.r. tube. Primary 200230 volts, 50 c.o.s.
Secondary 2.5 KV.
at 4 Ma; 4v. 1.1a; 4v. 1.5a. (CT). LASKY'S
PRICE 39/6. Postage 116 extra.
Primary
MAINS TRANSFORMERS.
200-230 volts 50 c.p.s. MBA/3. 150-0-350 v.
80 m/a 6,3 v. 3 a. 5 v. 2 a. Both filaments
tapped at 4 volts.
LASKY'S PRICE 18'6. Post 1/6 extra.
MBA/5. 350-0-350 v. 125 Ma ; 6.3 V. 4 a.
5 v. 3 a. With mains tapping board.
LASKY'S PRICE 2716. Post 1/6 extra.
MBA/6. 350-0-350 v. 100 Ma 6.3 v. 3 a.
5 v. 2 a. With roams tapping board.
LASKY'S PRICE 22/6. Post 1/6 extra.

HARROW

370.
e LONDON,

;

;

:

;

;

;

;

ROAD,

PADDINGTON,

W.9

(Opposite Paddington Hospital).
'Phone': Cunningham 1979 and 7214.
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half-day.
Send a 21ds stamp with your name and address for a copy of our current Bulletin. We have large stocks of new surplus radio
components, valves, transformers, etc., details of which are given in our Bulletin.

CLYDESDALE-1
in Ex -Services Radio and Electronic

CANADIAN No. 9 SET Mk.
with power supply unit

Equipment

I

This is an II valve superhet receiver employing 7 ARP3's,
2 12SC7's, 12Y4, OZ4. The receiver features a tuning range of
2-5 Mcls, built in 101100(1000 Mcls crystal calibrator,
Slow
motion tuning with channel selectors, switched H.T. and
meter, H.F. and L.F. gain, B.F.O., etc.
Separate power unit operated from í2v. D.C. or 115v. A.C. or
230v. A.C., with spare kit valves, Aerial insulators, Headphones,
all packed ¡n wood case 24x22 x 32 in.
CLYDPRICE
CARRIAGE

"S'

ONLYM0.44)

PAID

DINGHY TELESCOPIC MAST
A lightweight (4 oz.) mast for many uses, Car Aerial, Camera
Tripod, Fishing rod, etc. Made of aluminium, 7 sections. `Closed,
14s in. Extended, 7ft. 6 in. Diam. of base á in, Top, 7116 in.
CLYDESDALE'S
POST
PRICE ONLY
6/PAID

INDICATOR UNIT TYPE 217A
Containing 100 microamp. fsd. 21 in. flush mtg. meter, dial
calibrated in yards; vlcontrols, toggle sw., etc. In metal case
15} x

PRICE

CLYDESDALE'S
PRICE

IL/6

POST

FLUXMETER WY 0023
Designed to calibrate the field of magnets within the range of
500 to 4,000 gauss and to determine their polarity. Complete
with probe unit and contained in a hardwood case with hinged
lid and handle. Instructions in lid. Dim. 192 x 9 x 6 in.
CARRIAGE
PRICECLYDS

ONLYS

£5 - 0 - 0

OF SPECIAL NOTE
ALL ITEMS LISTED IN LAST
ARE ALSO STILL AVAILABLE.

MONTH'S ADVERTISEMENT

ONLY

POST

25// -

PAID

AERIAL INSULATORS LOA/1275
Black plastic chain insulators,
Total length, 71 in.

CLYDESDALE'S

MORSE KEY U.S.A. PATT. TYPE 'C.J.B.
Made by J. H. Bunnell & Co., enclosed contact type, as used in
American aircraft. Finished in black crackle. Complete with
contact and tension adjustments and capable of speeds up to
25 w.p.m. Dim. 5¢ x
x 2 in.

x 2 in.

CLYDESDALE'S

PRICE

ONLY

3

links each 32 in. long,

1/6

11

in. wide.

POST
PAID

per
pair

SPEECH MODULATOR BC/456
Command Modulator with valves, 1625, 1215, VR150130, less
dynamotor, otherwise complete in metal case 102 x 71: x 4 in.;
chassis depth, 21 in.
CLYDESDALE'S
CARRIAGE
PRICE ONLY
19/6 each
PAID
Any ex -Services item or items totalling £5 or over can now be
obtained on Easy Terms at any of our Branches. Just choose
your item or items, pay a deposit of 4!- in the LI and we will
do the rest. Service available to Personal Shoppers only. -

Order direct from:

CLYDESDALE

SUPPLY
CO. LTD.

Bridge St., Glasgow, C.S.
'Phone : SOUTH 2706/9
Visit our Branches in Scotland, England and N. Ireland.
2,
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FilE UUENCY MODULÁI'IO\
A

NEW

SERIES

2.-THE GENERAL TECHNIQUE EXPLAINED
By J. F. Golding
(Continued from page 469 October issue.)

POWER ratio of 45 db. is obtained by taking
advantage of the improved signal-to-noise
ratio at the quiet end of the range and, for
loud tones, by virtue of the fact that there is really
no such thing as 100 per cent. modulation in F.M.,
maximum deviation being an arbitrary figure
chosen to give maximum fidelity within the limits
set by a workable bandwidth.
The fourth advantage, the reduced interference
between stations having adjacent wavelengths, is
4HT,t

1

completely avoided, powerful amplitude-modulated
transmitters need to be separated by at least
30 kc/s.

The effect on a frequency -modulated receiver is
quite different because, as mentioned earlier in
connection with noise, the type of demodulator
used will not detect these beat notes, which are, in
any case, largely eliminated by the amplitude
limiter.
Interference
However, interference does occur to a certain
degree due to phase modulation of the desired by
the undesired signal. This results, as with noise
interference, in an output of frequency equal to an
amplitude directly proportional to the mean
frequency separation. It will be seen, therefore,
that interference is small for small carrier spacing.
It is actually most noticeable at about 5 ke/s
separation because, although a larger separation
gives more equivalent modulation, the resultant
output becomes less audible. This is particularly
so when pre -emphasis is employed.
It is found in practice that interference of this
type is negligible provided the desired to undesired
carrier ratio at the receiver input is not less than
two to one. In most receivers it is usually found.
that if two stations are very close together in
frequency the more powerful completely " captures " the receiver so that the lower -powered
=

Fig.

i.-Basic circuit of a frequency -modulated
oscillator using a capacitive reactor valve.

due to the type of detection used for frequency
modulation.
If the frequency separation between two carriers
received by an A.M. receiver is within the audio

transmitter is not audible in the receiver output.
This may be so marked that, if the separation is
note
is
heard
the
beat
hand,
output,
causing
serious
in the
interference with the desired
programme unless there is a
voltage ratio at the receiver
input of at least :0 db. between
the wanted and unwanted
carriers. Interference can also
be caused by beats between
the wanted and unwanted
sidebands, resulting in the
frequency in
characteristic
verted " monkey . chatter."
Inductive
inductive
Capacitive
Capacitive
This type of interference is
RC
I (RCOC)2
P2+CJ2L2
Sim RL
gm
probably even more objection- CE
LE- gmRW2L
!+(RCOC)2
LE gmRC0.)
CE R2+G)2 L2
able than the continuous
whistle mused by a beat
between twc carriers. If inter- Fig. z.-Four commonly used phase -changing networks. CE and LE are
ference of this nature is to be
the effective capacitance or inductance of the reactor valve.

t
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than the deviation, it is quite impossible to
tuna in the lower -powered of the two. This is
known as the capture effect and will be explained
more fully in a later article dealing with F.M.
Iess
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Deviation freq.
Carrier freq.
or

receivers.

-

pf

Change in capacitance
Total capacitance

AC

f = 20

In order that the gm of valve Vi shall vary
linearly with the modulating voltage, it must be a
of the variable -mu type, the A.F. signal being
In many respects frequency -modulation trans- valve
injected
point C, and sufficient grid bias applied
mitters and receivers differ but little from their to cause at
the valve to operate over that portion of
amplitude modulation counterparts, the R.F. and the éharacteristic
where the gm/Eg curve is linear.
A.F. stages being similar in every way except
The frequency
oscillator described is
for the values chosen for the circuit elements. This one in which the -modulated
reactor valve is made to behave as
is to be expected, and the questions immediately
a variable capacitance using a capacitance/resistance
arise :
phase -changing network. The principle may be
(a) How is the frequency of the carrier modu- applied equally well, however, by causing the valve
lated at the transmitter ?
To 472
(b) Having received the frequency -modulated
Ampi signal, how is it converted to an audio output?
stages
In the simplest possible form of frequency modulated oscillator, one of the tuning elements is
varied mechanically by means of an electric motor
or a moving -coil " loudspeaker -type mechanism.
Both of these methods are used in certain test
instruments where a fixed deviation and fixed low value modulation frequency are required, e.g.,
wobulator circuits for examining response characteristics, but a frequency -modulated transmitter
obviously requires a much more flexible device
capable of following the facsimile of the modulation
waveform and reproducing it as a proportional
change in inductance or capacitance.
This can be accomplished electronically by means
of a " reactor valve " circuit in parallel with the
tuned circuit of the oscillator. As its name implies,
this is a pentode valve which, by virtue of its
method of connection, behaves like a reactanceinductive or capacitive-the value of which is
proportional to the mutual conductance of the
valve.
General Technique

Basic Circuit

The diagram Fig. I shows the basic circuit of a
frequency -modulated oscillator of this type. It
consists of a simple anode -tuned oscillator with a
reactor valve, VI, connected across the tuned
circuit. The control grid of this valve is connected
to a phase -changing network, consisting of a
capacitor and resistor, in such a way that the voltage
at point A is lagging by 90 deg. on the voltage at
point B. Since the anode current is directly
proportional to, and is in phase with, the grid
voltage, we have the condition where the R.F.
current passed by the valve lags on the R.F. voltage
by an angle of 90 deg. The valve, therefore, appears
as a capacitance across the tuned circuit, its effective
reactance being proportional to the product of the
mutual conductance and the R.F. voltage at point
A. It is, of course, essential that valve V1 shall be
a pentode or tetrode with a high internal resistance
in orderto prevent losses due to the anode current
varying with anode voltage.
It will readily be seen that by varying the gm
(mutual conductance) of valve VI to follow the
modulating voltage, the effective shunt capacitance
can be made to vary in value by an equivalent
amount, producing a percentage change in frequency
equal to half the percentage change in total capacitance. This may be expressed as :

3.-Diagram showing a common method of
applying indirect crystal control to an F.M. oscillator.
Fig.

to behave as an inductance, and using phasechanging networks comprising inductance or capacitance and resistance. The diagrams and formulae in
Fig. 2 show the four common types of phase -

changing network, together with the methods of
calculating the effective reactance of the reactor
valve circuit.
Indirect Control
Since the oscillator frequency is varied by the
reactor valve, it is obviously impossible to use the
circuit as a directly crystal -controlled master
oscillator of a transmitter. However, as any reader
who is familiar with automatic frequency control
of A.M. receivers will readily appreciate, the circuit
(continued onpage 517)
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PREMIER RADIO

.

H. MORRIS & Co. (RADIO) LTD.
HEAD OFFICE & MAIL ORDER, (Dept. P.W.)
B.

LONDON, W.2

207, EDGWARE ROAD,

OPEN TILL .6 P.M. SATURDAYS
Phones : AMBASSADOR 4033 & PADDINGTON 3271/2
BALANCED ARMATURE LOW Build q professional -looking Radio
SEND 1/6 FOR EASY-TO -FOLLOW
RESISTANCE
HEADPHONES,
POINT TO POINT DIAGRAMS, AND
Type 1, 5/11 set.
at less than half today's price
CIRCUIT DIAGRAM, WHICH shows
BALANCED ARMATURE LOW
you how YOU can build the Receiver
RESISTANCE
illustrated above at half to -day's
HEADPHONES,
price.
Type 2,7/11 set.
HUGH
RESISTANCE
HEADThe Radio is a T.R.F. 3 -valve and
SHONES, 12/6 set.
metal rectifier Receiver for operation
7,IGHTWEIGHT HIGH RESISTon 200/250 volts, A.C.mains. WaveANCE HEADPHONES, 14/6 set.
band coverage is 180-550 metres on
MOVING REED HEADPHONES,
medium wave, and 800-2,200 metres
Type 5, 8/11 set.
on long wave. The Dial is illuminTANNOY HAND MICROPHONES,
ated.
The attractive bakelite
with switch in handle, 4,11. Post
Cabinet to house the Receiver, size
and insurance, 2/-.
12ín. long, 5in. wide, ein. high, can
be supplied in either Walnut or
BRAND NEW 8.1155 RECEIVERS,
Ivory colour.
in original cases, complete with 10
valves, £12/10/-. 7/6 Packing and
CRYSTAL MICROPHONE
carriage.
An entirely insulated crystal microBRAND NEW R1355 RECEIVERS,
phone which can be safely used. on
in original cases, as specified for the
A.C./D.C. amplifiers. High impedance.
" Inexpensive Televisor," complete
No background noise, really natural
with 11 valves, £2/151 7;6 Packing We can supply all the parts to help you.
The ideal Mike for tape, wire
Bakelite. Cabinet (Brown or Ivory), 17/6. Packing tone.
and carriage.
and disc recording and sound projecand
insurance,
2/6.
TUNING CONDENSERS. 4-Gang Punched Chassis, 3 valve
tors.
Price
22/6.
rectifier
T.R.F.,
plus
3.19
.0005
Ceramic insulation,
mfd.
Glass Dial, 180-550 and 800-2,200 m., 1/ THREE-PIECE AERLAL
in. Spindle, 5/-. 3 -Gang, .0005 mfd., Engraved
with station names, new wavebands.
Ex U.S.A. copper -plated steel, highly
spindle, 7/6.
flexible with non-stick screw joints,
G.E.C. GERMANIUM CRYSTAL T.R.F. Coils 180-550, 800-2,200 metres, pair
6/6
tapering in. to gin. Brand new, in
DIODES, wire ends, midget size. Drum (tin. diam,)
...
...
...
1/ container, 6/9, packing and carriage,
The ideal Crystal Detector, 416.
Driving Head
...
...
...
...
...
1/ 1/6. Insulated Base 2/6.
EX U.S.A. U.H.F. .AERIAL, with Double Pointer
...
...
...
....
... 4d.
Untuned Detector. Stage consisting Spring ...
...
...
...
...
...
PREMIER SUPERIIET COILS
..- 3d.
of VR92 Valve, etc. Brand new in
Nylon Cord (yard) ...
...
...
... 6d.
16-50, 180-550, 800-2,000 metres, set
carton, 5/-.
Dial Front Plate ...
...
...
...
... 2/6
with circuit, 10/6.
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. OVER £I. Please add 116 for post orders under 4011í- under 20/-. Over. 401- carriage free unless otherwise stated.
.

.

SOUTHERN

RADIO'S

WIRELESS

The

BAROAINS

WALKIE-TALKIE (TRANSMITTER -RECEIVER). Type 38
Mark 11. Complete with 5 valves, Throat Microphone, Headphones
and Aerial. 7 mets Amateur Band suitable for field use. Powerful
Superhet Receiver. Modulated Transmitter. Guaranteed ready
for the Air, less batteries, £31101-.
R.3515 TELEVISION UNITS. Complete with 21 valves.
Ideal for T.V. Conversion. Brand new
6 Stage 14 mets I.F. Strip.
in original wooden cases, £311010.

THE CORRESPONDENCE COLLEGE THAT
PUTS YOU IN A CLAW AHEAD.

LUFBRA HOLE CUTTERS. Adjustable from )in. to Sin. for
use on Wood, Metal, Plastic, etc., 519. LUFBRA- FLY CUTTERS,
1416.

LIONEL " BUG
Key, Type 136.

"

KEYS.

POSTAL TUITION

Genuine U.S.A. Automatic Morse

Few only, £31716.

THROAT MICROPHONES. Magnetic type complete with

paves the way to success
in the whole field of

long lead and plug, 4/6.

CONTROL

CABLES for COMMAND RECEIVERS. B.C.
45314(5, I4ft. with ..adaptors,. 916.
CONDENSERS. 100 assorted tubular and mica, all new useful
sizes to 2 Mfd., 151- 100.
RESISTANCES. 100 assorted new to 3 watts, 1216 100.
HAND GENERATORS. 6 volts at 5 amps. With Crank, 211-.
PLASTIC TRANSPARENT MAP CASES, 14 inches by 10*
inches. Ideal for Maps, Charts, Display, Photographs, etc., 516.
STAR IDENTIFIERS. With Hydrographit Office Modifications

RADIO & TELEVISION
TECHNOLOGY

A -N Type I.

Complete in case, 516.
MOVING COIL DIC METERS. Brand new, 2in. 0-2 mA.,
0-5 rnA., 0-30 mA., 0-20 volts, 916 ea.
WESTECTORS. Type WX6 and WI 12, II- ea., 111- doz.
VALVES. Brand new 805 U.S.A. in original cartons, each 3216.
A.T.P.4 for use on Transmitting section of Type " 38 " Walkie-

Subjects taught

RADIO SERVICE ENG.
RADIO SHORT WAVE
ENGINEERING TELEVISION
ELECTRICAL
WIRELESS TELEGRAPHY
DRAUGHTSMANSHIP TELECOMMUNICATIONS

716, 6K7, 716. All brand new.
MARCONI AERIAL FILTER UNITS. Type "..916 " in conformity with P.O. Specification. Full instructions for fixing, 41-.
CONTACTOR TIME SWITCHES. 10-hour. movement, 2
impulses per second. Thermostatic Control. In soundproof

Special Casinos
EXAM.
CITY

VISUAL INDICATOR UNIT Type

SOUTHERN RADIO SUPPLY, LTD.,
STREET,

GERrard 6653

LONDON, W.C.2

for:

P.M.G. CERTIFICATE. AIR MIN.
GUILDS. RADIO TRADES EXAM.
BOARD
Each student of the College s provided with tuition until
he has qualified for the career of his choice.
To Dept. 55,

Cases, 1116.

II, LITTLE NEWPORT

-

ELECTRICAL

Talkie,

3 (IOQ14),
Contains two
Moving Coil movements, two Neons, etc. Easily convertibleto
very efficient M.C. Meters,
Full List of Radio Publications, 21d.

are:
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BENNETT

COLLEGE

Ltd., SHEFFIELD
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H
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R

Y' S

32 x 32 450 vw. at 8/-;
16 x 8 450 vw,, 4/6 ; 16 x 8 350 vw.,

B.E.C. ELECTROLYTICS.

16 x 16 350 vw., 4/- ;
3/9 ; 8 x 8 450 vw., 4/-; 8 at 450 vw., 2/6.
0005 4 gangs, ceramic
TUNING CONDENSERS.
insulation, with fixing feet, 5/- ; .0005 2 gangs with
four push buttons, each fully adjustable, 8/- ; .0005
midget 2 gangs, with trimmers, 7/6 ; less trimmers, 6/6.
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GRAM MOTORS
Rz27,-;

Se

PRACTICE MORSE BUZZERS. Comprising morse
key, buzzer and terminals. Only requires L.T. battery, 3/6.
NEW CATALOGUE NOW AVAILABLE PRICE 3d.
If unable to call, please send stamp for current
Comprehensive Component List.

5,. HARROW

ROAD, W®2

We are situated at the junction of Edgware Road and Harrow
OPEN
Road, facing Edgware Road Tube Station.
ALL DAY SATURDAY. Phone-PADdington 1008,'9 and 0401

for

RECORDS

MU -10 motors for 33 8.73
r.p.m. Speed change by reversing
drive pulley. leis.
.Je
turntable. 100-250,.
R.S.R.

a

MU -I4

de luxe model

mitant speed change
for 33 45 & 78 r.p.m.

TRIMMER KITS. Essential for easy alignment and
servicing, will fit into normal pocket. Of well-known

make, 25/6.
ACRU FINGER KITS. For easy construction and
awkward corners. Set of four on card, 7/6 ; or 2/- each.
O BA, 2 BA, 4 BA and 6 BA.
METAL RECTIFIERS. S.T.C. RM2 150 v. at 120
m/amps., 5/6 ; 250-300 v. at 75 m/amps., 6/-. G.E.C.
6 volt 1 amp., 4/- ; Westinghouse, 12 v. 22 amps., 12/6.
GERMANIUM CRYSTAL DIODES. Supplied with
easy-to -build circuit. Many applications, 4,16.
NEW COLLARO SINGLE PLAYER. AC504, complete
automatic stop, pick-up, synchronous motor, £6/10/8.
TAPE DECK MOTORS. One clockwise, one anticlockwise. Per pair, £4/4/-. Well-known make.
Producing
DENCO ALIGNMENT OSCILLATOR.
I.F. frequencies of 465 kc/s, and 1.6 megs. Power
A.F
supplies are from one grid -bias battery.
modulated, £2/7/6.

PICK-UPS

MICROGROOVE

el

with ROTACAM

f% 3. 4.

ACOS

GP-20 pickups, standard 83.11.5
GP -19 LP microgroove head only E2.34

rith

HOHt

58927

jfd

RADIOCRAFTczasnuimansmaD

PRACTICAL
WIRELESS CIRCUITS
Many of the components and valves needed for
the construction of the various circuits described
in this issue can be obtained from us. A Special
List giving full details will be sent upon request.

& COMPANY

M. WATTS

8, BAKER STREET, WEYBRIDGE, SURREY.
Telephone : Weybridge 2542.

" ADCOLA " SOLDERING INSTRUMENTS
MATCHBOX RADIO RECEIVERS

Regd. Trade Mark

FULLY ASSEMBLED RECEIVER. Tunes B.B.C.
Long and Medium Waves. Fitted with station
selector switch and non-linear impedance unit.
Price, 15/-, post free.
KIT OF PARTS. Fully illustrated instructions and
kit containing everything necessary for building the
matchbox receiver. Price, 11/-, post free.
INSTRUCTIONS ONLY. Full step-by-step instructions, working drawings and theoretical wiring diagram. ,Price, 3/-, post free.

ADCOLA

SPARKS'

;¿

AND

WIRE

RECORDING

COMPONENTS

Write for the latest price list of the following
RECORD, PLAYBACK & ERASE HEADS.
THE NEW TAMSA HEAD RANGE ARE
NOW AVAILABLE.
RECORD PLAYBACK AMPLIFIERS
OSCILLATOR COILS & UNITS.

TAPE E.M.I.
G.E.C.

WIRE On standard
hr.
4, and
I

DUREX

5",

7", II" Spools.
Constructor's Envelopes.

Spools.
Books on Tape Recording.

g
LTD.
AUDIGRAPH
Great Hampton StreetDept. MR6,
Manufactured by

,

74,

HOCKLEY, BIRMINGHAM, I8.

:

PRODUCTS

LIMITED

CRAMMER COURT, CLAPHAM
HIGH STREET, LONDON, S.W.4.
(MACaulay 4272)

ï:::::::::u ::::::::::::::::`;

TAPE

Manufacturers

.

GENERAL OFFICES & WORKS:

,..........eüilrül,:::::::::

AmS

.

Sole

JOHN O'BEIRNE (W),

137, COTHAM BROW, BRISTOL, 6
ORDERS BY POST ONLY

1:

Regd. Design No, 800302

(British, U.S. and Foreign Patents)
For Wireless and Television Assembly
The advanced design of the Adcola Instruments meets the
modern requirements of Television, Telecommunication and
Radar Engineers
SUPPLIED FOR ALL VOLT RANGES FROM 617v. to 2301250v.
3116ín. dia. Bit. Standard Model
2216
...
...
tin. dia. Bit. Standard Model
25f3116in. dia. Detachable Bit. Model
,..
301 -

:-

DATA SHEETS

Recognised as the Safest, the Simplest and the Finest Tested
and Guaranteed Radio Constructional Radio Sheets.
JUST RELEASED !

THE

st

MIDDY "

A Two-Valver of Outstanding Performance on Medium -and Long -

waves. All-dry batteries. Compact and Simple to Build. Tested
under Stringent Conditions in Dorset. Speaker reproduction
" Light " ditto ; Regional and
on both " Third " wavebands
Continental Stations plus the additional thrill of " Ship -to -Shore
Transmissions. The " Middy " is a Set which will set a Standard,
BE READY FOR POWER CUTS. Have a " Stand-by " Set handy.
The " Middy " is ideal for this, for the Bedside, the Den, your
Caravan or Yacht, or Camping.
FULL-SIZE DATA SHEET with Instructions, etc., etc.,- costs
only 3/- plus 2d. stamp. Order now and be safe.
REMEMBER SPARKS ES NOTED FOR A SQUARE DEAL.
My Tested Designs range from a Crystal Set to a 9 -valve Quality
Radiogram. Send Stamp for List.
COMPONENTS SUPPLIED

L. ORMOND SPARKS (P)

48A, HIGH STREET, SWANAGE, DORSET
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(Continued from page 514)
lends itself admirably to the principle of indirect
control as shown in Fig. 3.
In this circuit, VI is a triode oscillator, operating
at a mean frequency of 5 Mc/s, V2 is the variable -mu
reactor valve, and V3 is a hexode mixer which we
will call the frequency stabiliser valve. The output
of a crystal oscillator is connected to one of the
control grids of V3, while the output of the F.M.
oscillator is applied to the other. Assuming that
the crystal oscillator is operating at 5.4 Mc/s, its
output will beat with the mean carrier frequency to
give a signal of 400 kc,s in the anode circuit of the
stabiliser valve. This consists of two tuned transformers A and B which resonate at 398 kc/s and
402 ke s respectively.
When the F.M. oscillator is operating at exactly
5 Mc/s, the potential differences across transformers
A and B are equal, and since these voltages are
rectified by diodes D1 and D2, equal and opposite
D.C. voltages appear across resistors Rl and R2.
If, however, the mean carrier frequency wanders
high, the beat frequency falls and circuit A
approaches resonance, increasing the D.C. voltage
drop across resistor RI. This applies a positive

Master
Oscillator

Reactor

Buffer

Amplifier

AS

8 Mc/s.

Master
Oscillator

:

45 Mc,

X3
Multiplier

X3
Multiplier

X?
Multiplier

Tran.ºmifter

5.02 Mc/s.

,

Multiplier

Xtal
Oscillator

/6 MC/s.

32 Mc/s.

9h Mc/s.

X2
Multiplier

X2
Multiplier

Multiplier

X18

Stabiliser
/Mc/s /F

Power

Amplifier
90 Mc/s,
High Stability

,5"abüïser

'

X3

9 Mc s.

Reactor

90 Mce,

400 kc/s IF

904 Mc,/s.
Amplifier

negative the rotation is in the opposite direction.
In other transmitters the feed to grid 3 of the
stabiliser valve is taken from some later stage in
the transmitter instead of directly from the oscillator
output. For reasons which will be apparent later this
-second variation results in greater discrimination and,
therefore, a closer control on the carrier frequency.
The master oscillator usually operates at a centre
frequency between 5 and 10 Mc/s, harmonic
multipliers being used in the subsequent stages to
produce a final output in the V.H.F. band. For
example, an 8 Me/s master oscillator may be
followed by two frequency doubler and one tripler
stage giving
8 Mo/s x 2 X 2 X 3= 96 Mc/s output frequency.
This practice is commonly adopted for both
A.M. and F.M. transmitters' operating at high radio
frequencies because of the difficulties in producing
a sufficiently stable V.H.F. oscillator. In the case
of an F.M. transmitter, the deviation is, of course,
multiplied by the same factor as the carrier frequency so that, using the multipliers already
described, a 6 kc/s deviation of the master oscillator
frequency results in a 72 kc/s deviation of the output
frequency.

/5 Mc/s,

5 Mc/s.

517

Power
Amplifier
96 MO.
Crystal Controlled

Xtal

Transmitter

Oscillator

Transmitters

A.F

Amplifier

Fig. 4.-Block schematic diagrams
of two frequency - modulated
transmitters.

voltage to the grid of the reactor valve, increasing
its mutual conductance and, by increasing its
effective capacitance, brings the mean carrier
frequency back to normal. If, on the other hand,
the mean carrier frequency wanders low, transformer B approaches resonance, causing a greater
voltage drop across resistor R2 with a corresponding
correcting effect.
There are, of course, variations on the basic
circuit shown in Fig. 3. For example, some transmitters do not utilise the reactor -valve for frequency
stability control. Instead a small motor operating a
variable capacitor forms the load for diodes Dl
and D2, the method of connection being such that
when the out -of -balance voltage becomes positive,
the motor rotates in the appropriate direction to
increase the capacitance and. when it becomes

Block schematic diagrams of two typical transmitters are given at Fig. 4. The first of the two
utilises the output frequency signal to operate the
stabiliser valve. This means that, as crystal controlled oscillators do not operate at V.H.F., a system
of multipliers must also follow the reference oscillator. The advantage of this method of control is
now apparent. Let us assume that the stabiliser
valve anode load circuits balance out at 400 ke/s
and that a variation of mean carrier frequency
of 500 c/s at grid 3 applies a correcting voltage of
0.5 volts to the reactor valve grid. Then, if the
stabiliser valve is operating directly from the 5
Mc/s master oscillator, a frequency variation of
5x10 100=.01 per cent. causes a correcting
x
5 x 10F
voltage of 0.5 volts. If, however, the stabiliser is
connected as shown in the lower diagram, it is operating from a 90 Mc/s signal so that a variation for
0.5 volts correcting voltage is about .0005 per cent.
(To be continued)
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Programme Pointers
THIS MONTH MAURICE

REEVE

DEALS WITH

THIS is a repetitious age. Wherever we go
and in whichever direction we happen to turn,
multitudes of signs, indications, requests and
suggestions confront us on the land, over the land

and under the land. Our roads are decorated
with them throughout their length and breadth.
Arrows point blandly right in to a shop window and
say " Portsmouth," or ridiculously up into the
sky indicating " Glasgow " ; whilst at our feet,
or rather, our wheel, studs and whitewash tell us
a whole heap more.
But we have to go to the B.B.C. for the quintessence of repetitiousness. I think that every word
that is in the Radio Times is repeated from the
studio at the actual broadcast plus all the little
bits about Beethoven's Second Concerto having
been written before his first, etc., etc., etc. Even
in items of ten or fifteen minutes. duration, a
lengthy cast will be read and followed by the producer, the -arranger, the narrator, the musical
accompaniment and other participants everyone,
in fact, who has had the smallest part of their finger
in the pie. Then we are told that Mr. So and So is
now appearing at the Theatre Royal, Newcastle,
whilst Miss Such and Such appears by kind permission of Messrs. This, That and the Other.
Every word of which is in the Radio Times. Then,
to crown the proceedings, and just in case we would
like yet one more piece of information to make us
all a bit jollier and more contented even than we
were, an entirely new voice steals up to the microphone to inform us that " Have a Bash " was
recorded, or that "you have just heard a repeat of
last :F'riday's broadcast,"

SOME RECENT PROGRAMMES

ton. Not one other single line in Great Britain
followed suit, and it must have been at enormous
cost that; towards the end of the century, conversion to 4ft. 82ín., in conformity with all other
systems, was decided upon. To pass on to the
Great Western of those days from other lines, and,
for the first time, confront the broad -beamed
monsters of Gooch and others, must have been a
weird experience.
Drama
There were two dramatic productions last month
of unusual quality. One was of one of the world's
masterpieces. Molière's " Tartuffe," freely adapted
into English by Miles Malleson, who also played
the part of Monsieur Orgon. Here, Molière drew
the greatest portrait of an arch hypocrite, probably
in all literature, greater than any in Dickens, whose
pages are full of these contemptible unworthies,
drowning himself in self pity and pompous hum buggery. The climax of the play is reached in one
of the greatest scenes in ail dramatic literature,
where Madame Orgon, who cannot convince her
dolt of a husband that she is receiving the old
reprobate's unwanted lecherous advances, hides
him under the table for him to see and hear for
himself. Like most plays which set out to tell the
truth to those who would rather not hear it,
" Tartuffe," first performed before the " Grand
Monarch and his court, was reviled and banned.
To -day it stands, on its merits,
Mr. Donald Wolfit lived the old humbug to the
life and brought out all his most loathsome oiliness.
Mr. Malleson was excellent as the rich merchant
Orgon who, until the famous " under the table "
scene, incredibly swallows all Tartuffe's blandishments hook, line and sinker. His adaptation also
seemed to me to be well worthy of the original.
And the ladies of the cast, Violet Loxley, May
Agate, Frances Rowe, etc., played very attractively.

The Weather and Cricket l
The weather forecast, or that part of it which
alone interests you and I, is in the 8 a.m., 1 p.m.
and 6 p.m. news, actually repeated three times in
fifteen minutes (twenty minutes in the case of the
6 p.m. news) : once, at five minutes to, when we
are told in. detail ; a second time, at the hour, in " Return to Tyassi "
The other play was Mr. Ben Levy's " Return to
the headlines, and yet a third time, towards the
Tyassi." In spite of having received a staggeringly
end of the bulletin proper.
As to cricket, space, and my own shortage of good press upon its recent West End production,
adjectives, prevent my commenting. And so it the theatre -going public exercised its well-known
lack of critical judgment and compelled its early
goes on.
Not only is the amount of entertainment time lost demise by stopping away.
The story concerns the reactions of a woman,
enormous, but the whole thing has a " clogging "
effect on all types of show. None of it is in the least " comfortably " married to a second husband, on
bit necessary and it should be scrapped forthwith. learning of the death, in Tyassi, of her first. She
It is the brightest red tape. Programmes and artists is to " fall in love " with the brother-in-law, in
should be freed from these shackles immediately, order, largely, to keep up the illusion. On realising
and audiences be allowed to breathe freely and to that her present husband won't divorce her and
that she seems to have greatly incommoded many
listen without announcers' constrictions.
other people, she brings the drama o a summary
The G.W.R..
conclusion by walking off the balcony. Romeo and.
" The Little Giant," the story of Brunel, builder Juliet came to an end just as suddenly, and for
of the Great Western Railway, etc., made an much the same reason, no drama, apparently,
interesting and effective programme, which could being able to exist without -aheroine.
I thought it a very powerful and moving play,
well be followed by others of a similar character.
Looking back, it seems that there was little, if done in first-class style by Yvonne Mitchell, Robert
anything, to justify the choice of a 7ft. gauge for Harris, Rachel Kempson, Kathleen Nesbitt and
the once famous railway line out of Padding. others.
,

-

November, 1951

PRACTICAL WIRELESS

R.1155 COMMUNICATIONS RECEIVER.
We have been fortunate in obtaining a
quantity of BRAND NEW UNUSED SETS,
which are now becoming scarce. This
famous ex-R.A.F. Bomber Command receiver covers 5 wave ranges : 18.5-7.5 mois,
7.5-3.0 mc/s, 1,500-600 kc,s, 5H-200 kc/s, 20075 kc,'s, and is easily and simply modified
for normal mains use, full details being
supplied. All sets aerial- tested before
despatch. IN MAKER'S ORIGINAL TRANSIT CASES. ONLY 611/19/6 (carriage 1116).
A factory -made power pack with output
stage, which operates the R1155 immediately, can be supplied for £K5/ -R.1224 COMMUNICATIONS RECEIVER.
Another ex-R.A.F. set which was used on
light aircraft and as a standby in the event
of power failure on 'dromes. Battery operated, this is a 5 -valve superhet with R.F.
stage, and covers 1-10 me/s in 3 switched
bands. Complete with valves, and tested
working before despatch. Only requires
normal battery supply of 120v. H.T., 9v.
G.B., 2v. L.T. ONLY 99/6 (carriage, etc., 76).
MOVING -COIL PANEL METERS.-0-1
m.a., 31in. diameter, with 50 division scale,
15,/- ; 31in. FOUNDATION METER for a
test set, scaled OHMS, MILLS, VOLTS,
15/- 0-500 micro -ammeter with25 division
scale, 21in. diameter. 176. All meters
BRAND NEW IN MAKER'S CARTONS
(postage, etc., 1/-).
BATTERY SUPERSEDER. -Will save
battery users pounds. Operates from a 2VOLT ACCUMULATOR and delivers
constant H.T. of 67 volts at 4.7 ma., 130
volts at 13-25 ma., and 1.4v. L.T. if required.
American made, and originally intended
for Walkie-talkie equipment, this unit is
easily adapted for use with any battery set,
and full illustrated details are supplied.
ONLY 601- (postage, etc., 2/-).
LP: STRIP TYPE 194. -An easily modified
I.F. Strip recommended for TV constructors
who want good results at moderate cost, or
for those who have built televisors but are
-having trouble in the vision or sound
receivers. This 6-stage strip measures
18in. x 5ín. a 5in., and contains 6 valves
VR65, 1 of VR92, and 1 of VR53 or VR56.
Mod. data supplied. BRAND. NEW. ONLY
45/- (postage, etc., 2,6).
RECEIVER R.1355.-The unit specified
for, " Inexpensive. Television." Complete
with 8 valves VR65, and 1 each 5U, 4G,
VU120, VR92, and a copy of " Inexpensive
TV "which gives full constructional details.
Only ,55/- (carr., etc., 7/6). 10 -VALVE
SUPERIET
11 -METRE
ZC8931.-For long-distance TV results.
Valve line up is 6 of VR65,. 2 of VR92, and 1
each VR136 and-VR137, and the 12 mc,s 6stage 1.F. Strip gives tremendous amplification with ample bandwith of 4 me/e.
Easily modified, full details supplied.
BRAND NEW IN MAKER'S CARTONS.
ONLY 59-6 (carriage 5/-).
6046/6050 AMPLIFIER. -An ideal unit for
conversion into a high-gain TV preamplifier, full details being supplied.
Complete with 2 valvesEF50. ONLY 22/6 (postage, etc., 116).
R.F. UNIT, TYPE 24. -For use with the
R.1355 Receiver for Sutton Coldfield TV
(mod. data supplied), or as a pre -amplifier.
as per Practical Television, December, 1950.
ONLY 17/6 (postage 116).
SECTIONAL TELESCOPIC AERIAL,
comprising 16 sections each 161n. in length,
and colour -coded for ease of assembly.
Complete inweb case,
BRAND -NEW.
ONLY 9'6 (postage 1/-).
SVALIIIF.-TALKIE CHASSIS, TYPE 38.
-A
beautifully made chassis, ideal for the.
enthusiast, or as a source of components.
As used by the Forces, with the exception of
oertain transmitting components removed
by the Ministry of Supply. ONLY 96
(postage 1/6).
HEADPHONE AND MICROPHONE SET.
-A pair of -4,000 -ohms phones fitted with
rubber noise excluders, and a high-grade'
carbon microphone. BRAND NEW. ONLY
12'6 (postage 1/-).
HEADPHONES DER, NO. 2. -Low -resistance -phones fitted with solid type headband, and 6ft. lead terminating in jack plug.
As used on type 18 receiver, etc. BRAND
NEW. ONLY 6/6 (postage it-).
- Cash with order please. and print name
and address clearly. Amounts given for
carriage refer to inland only.
;

U.E.L CORPORATION
138 -Grays

Cabinets
of
Distinction .. .
22d.

for

stamp

5 -valve 3

1

MANUAL

2/9
Post Free

w/b Superhet

Radiogram chassis. Absolutely complete kit of parts,
including wiring
diagram
£10.10.0
Or fully wired and
tested
£12.5.0
..
..

Amplifiers

Four to fifteen watts output.
Wired, or in kit
form, from
..
£3.19.6
Full details of above available
on ,.!quest.

LEWIS RADIO CO.
Correspondence o :-(Dept.
322, HIGH RD., WOOD GREEN,

LONDON, N.22.
Callers to

:-

120, GREEN LANES,

PALMERS GREEN,
LONDON, N.13
EOWes Park 6064/5997.

giving equival-

ents of British
and American

Service
an d
Cross Reference
Commercial
types, with an
appendix of
B.V.A. Equivalents and comprehensive Price
List. We have
still some valves
left at PRE -BUDGET rates
actually sell at the old price. which
There is a space free for YOU on our
mailing list.
EXPORT to all parts of the Commonwealth and beyond -safely packed,
fully insured (no C.O.D.) and free of tax.
EX-W.D. CHASSIS with brand new
Valves IR5, IS4, IS5, IT4, and circuit
diagram showing conversion to excellent Personal Portable, 52'6, Post 1,'6.
Crystal Receiver _tits and Construction Book complete and post free, 15;-.
Resistor Colour Code Indicators,
accurate Disc type, 1/3.
ADCOLA. 3116ín. DIA. BIT SOLDERÌNG INSTRUMENT. Miniature type to
meet every requirement for Radio,
Television, etc., 22/6, post 1/4.
NEW
EX -GOVERNMENT HEADPHONES 7/6
Of

High-grade

Double Headphone type, extremely sensitive. Balanced
Armature. Further applications
Miniature Speakers

Every one a Bargain !

HYDRAULIC PUMPS. High pressure
for Bakelite press, etc., / in. inlet and outlet,
spline shaft 2in. long, flange mounting,
weight 5 lbs. 451-, carriage 2/- extra.
MOTOR PUMPS. 12 volt D.C. Stuart,
120 g.p.h., £6.10.0. 230 volt Stuart, 100
gtp.h., £6.10.0; foot valve and strainer 251-.
MOTOR BLOWERS, 24 volt D.C., for
valve cooling or conversion to hair dryers,
211-, post 21-.
12 volt C.A.V., 2?-,in. inlet,
UM. outlet, 551-, post 21-. 32 volt D.C.,
inlet, 4in. outlet, 116 h.p. motor, £4.
230 volt A.C. Cub, , h.p. motor, 3in. inlet,
3in. outlet, £7.10.0, carr. 716,
LIGHTING PLANTS. Briggs& Stratton,
350 watts 12118 volts D.C. with Switchboard
and fuel

tank, £30. Lyon Norman, 550
12118 volts D.C., mag. ig. with Slbd.
and tank, E35, surplus stock reconditioned
and offered as new, tested on load. Other

watt

write for list.
TRANSFORMERS for model railways,
sizes in stock,

etc., 1051230 volts input, 12 volts 3 amps.
output, double wound, 211-, post 116.
HEATER ELEMENTS, 24 volts 75 watts,
for soil warming, etc., 116 ea. Ten can be
used in series off 240 volt mains. Special
price for quantity orders.
RECTIFIERS, x wave Selenium, 500 volts
40 m.a., 716. 20 volts 11 amps., I5l-.
CONDENSERS. 250 volt Paper I plus
I
mfd.. and 2 mfd., 716 dzn. Hermetically
sealed. 8 mfd. 400 volt, 4 mfd. 1,000 volts,
2 mfd. 2,500 volts;. send for special list.
Morse Keys, Buzzers, Magnets, Vibrators,
etc.
Send us

214,

2

VALVES"

catalogue

include

your enquiries.
for mail

postage

orders

ELECTRADIX RADIOS

Open until

"DEMOBBED

Chassis
A.C.,

Please

Inn Rd., LONDON,-W.C.1

1 p.m. Saturdays.
We are.
mins. from High Holborn (Chancery Lane
Stn.) and 5 mins. by bus from King's Cross.

519

Queenstown ,Road, London, S.W,8
Telephone

t

MACaulay 2159

---

:

for Personal

Radios or Teletalks, Microphones,
Pick-ups, etc.
SERVICE SHEETS
The one you require enclosed if
available in a dozen. Our choice, 10;6.
ACTIV ETTE " Mains Unit for Reactivating Dry Batteries. The sensation
of Earls Court Radio Show, available
shortly,
MICRO DIALS. Fitted with Hair -line
and Cursor, 10/-.
PIFCO. All -in -One Radio Meter., 27 6,
post 1/-.
QUIXO BATTERY TESTERS, 52;6INSET Telephone Balanced Armatures,
ex -Govt., 4/-.
EX -GOVT. 4 mtd. 450v. Dry Electrotype Condensers, 4/-.
HYDROMETERS. Unbreakable all Plastic, correct for 60 deg. F., 6,'6.
TAYLOR 110B, £11 (very rare).
TAYLOR 47 A/S, brand new (old
stock), only £24.
-

AVo7, £19.

FABRIC for Speakers, 1 sq. ft., 4/-.
" ONE -VALVE Receivers," 8 models,
latest book, 1/9.
" PRACTICAL RADIO for Beginners,"
3:3 -

CONDENSER TESTERS and Rectifier
Units. Plugs straight into A.C. mains,
220,240v., and is indispensable for
examination of condensers. Very slight
and intermittent leakages which
cannot be discovered by conventional
instruments can be traced by this unit.
Complete, 39/6, post 1/-.
Kindly marls envelope (P.W.11).

PRACTICAL WIRELESS

520
ALPHA OFFERS.

VALVES
134

,-.

104

,-,

,

9/-

10n
304

...

..

054

,_,

91-

9/-

51140-

-_.

..

807

60K7

..
..

EB'36

.

60E7

,. 7/,. 6/9
7/9

._.

..

9/-

..

9/6
11/6
11/6

41

11/6
11/6

VU120A
-

7/-

955

_,

VR91 ...

6S5

...

5

...

7!-

E1143 ,SP61 .,
V063 ,..

4/4/-

-.
E.í.50
EB033.,
,

2/4/518

VR1.50/30 9/EF8 ... 7/6
12K8 ,_ 9/PM2A
5/6

2/-

6G6G

7/6

8/6
8/6

,.

VR116,.,
2X2

7/-

5/91-

7193

8/6

.

HCTZi1 ,_

4/-

.

606

4/9/9/-

7/7/-

MS/PEN

-.78

,

PEN_20A

K7

4/-

.., 19/6
.. 7/6

..
EK32 ..
6L6

9/-

7J-

..

_.

6AL5

91-

,

63147

6

42

9/-

AC6PEN

vit4T

VU39

16/6

.

EO5

6AO7

9/-

.

6V6GT
6V6(1

68G7
MH41

10/6
8/9

5Z41K

554C.

CV9
6Q7
6N7

9/-

.-

1115

Tv BL,u_e ,vl.-.

7/6

25A6G..

9/-

7/9
6/6

6J5

5)6
7/6

25L6GT

91-

VR1'37..

7/

NT40

.- 11/6

CBS

,..

DDL4

-

..

4/6

9D2
12,16
6SL7
60'6

719

9/9/9/-

FW4/500

6AM6 ,-, 11/6
KT33C
11/6
KT66
11/6
77
6116

YR18

..

7/4/4/9/9/-

..
°.-

EF50 ..,
Y63
IC5
6D6

,.

.. 9/6J 7
-, 7/6
CV6
., 2/SP41 .. 4/VU111.- 5/80
. 9/6
..

3/8

1HCL80...

12/6
12/6
12/6
11/6

EB34

E539 ...
6K7GT
21L4 -,
EF42

,.

7/6/6

6/-

170II42
EBC41
UL41 ,.. 1116
E1,41 ,.. 11/6
UY41
10/6

.0001, .0002, .0003, .0005, 5/6 doz.
.01, .001. .003; .002, 005, 7/- doz.
.000127. .0005, 5/6 doz.
5, 0, 1, 2 11e7. 100 K. Ohm, With Switch. 4/3 each.
25 it., 50 K., f, 6 and 1 Meg. Double Pole Switch,

5/- each,
5 K., es K. Less switch, 1/6 each.
Morganite 1 Meg. LOG, SPS., 4/9 each.
SEE OUR OTHER ADVERT.
C.W.O. C.O.D.
MAIL ORDERS ONLY.
DIILIYERY BY RETURN. POSTAGE EXTRA.

K

ALPHA RADIO SUPPLY CO.,
5/6 Vinces Chambers, Victoria Square. Leeds

I

VALVES

!

!

VALVES

!

6J5 3/6. 1235 2/9, 6X5 7/9,
6N7 702, 6K8 12'6, 6V6 9/6, 6AC7 4/6, 6J7 7/6,
6R8 5.9, 6SN7 9/9. EBC33 676, 31)6 3/6. ILNS
5í-, 11A5 5'-, 7C5 7/6, 1625 3/11, SA5 7/6,
954 1/11. 81)2, 91)2 3/6 each, 15A27/9,1C-6 6B.
7V7 7/6, RK34 5'-, EB34 1/9, EA50 2/6, EC52
5'-, SP61 316, 12A6 4/6, 7103 1/6, 6SK7 5/-,
V77120A 3/3.
SCPI TUBES, brand new, boxed, 17/6,
807

8/6,

post ír6.
TR9 SHORT-WAVE RECEIVERS. 31-80
metres, complete with 6 battery -operated
valves. Conversion details for 18-24 metres
in April issue " Practical Wireless " in
working worder, 1516, post 2%6.
Bulgin Intervalve TRANSFORMERS
4-1, brand new, 216, post 4d.
.01 CONDENSERS, 5,000 v. wkg., 2 for 3'6.

STAN WILLETTS,

-T

PM z

This is a small reproduction from
one of our series of unique, LIFE-SIZE,
" Easy-as-A.B.C." Construction Sheets.
If YOU could wire this` unit then you
can make any of the GUARANTEED
CIRCUITS given in our HOME CONSTRUCTOR'S HANDBOOK, knowing
that failure is impossible This famous
book is AGAIN ENLARGED to contain
twelve circuits, with complete descriptions, illustrations, full parts lists,
with a host of useful information,
formulae, resistance colour code, etc.
03 valve, 3 wave FEEDER.
04 Valve, 3 wave FEEDER (with
hi-fi " switching).
05 Valve, 3 wave A.C, SUPERHET.
05 Valve, 3 wave A.C,/D.C. SUPER.
Feeder amplifier and Power Pack.
06 Valve, 3 wave A.C. SUPERHET.
!

wave, A.C,/D.C.
Valve,
6SIGNAL
TRACER.

SUPER.

O

04 Valve BATTERY SUPERHET.
05 Watt AMPLIFIER.

010 Watt AMPLIFIER.
SIGNAL GENERATOR.
The price ? 2//6 ONLY
SEND NOW for YOUR copy, obtainable
ONLY from
!

LABORATORIES

ROBING

694, Lea Bridge Road, London, E.10.

EQUIPMENTS

..

Noted for over 18 years for
.
Short -Wave Receivers and Kits o
Quality.
Improved designs with Denco coils :
Orne -Valve Kit, Model " CD " Price,
25/-.

lin

detector. Full working instructions,. 8/6.
Or luxury type in attractive bakelite
cabinet, 16/6.
SEATS,
COMFORTABLE
DOUBLE
Covered in hide or moquette. 34ín, x 16in.
o 4ín backs 19in, high (ex -coach). Ideal
for caravans, utilities, etc, 45'-,-carr. extra,
Money back guarantee. Cash with order
please. Or C.O.D. Stamps ONLY for lists.
621, Romford Road, Manor Park, E,12.
Phone GRA 6677 for postal service: Personal
choppers, 219, Ilford Lane, ILFORD 0205.

6K7

6K8

Soiled VR91,
CLEARANCE OFFER.
tested O.K., 4%6 ea. 5 for £1 post free.

kits complete with all components,
accessories, and full instructions.
Before ordering, call and inspect a
demonstration receiver, or send

2/6

All

stamped, addressed envelope for
descriptive catalogue.
"W.A.G." SHORT-WAVE PRODUCTS
(Dept. TH), 11, Old Bond Street,
London, W.1.

V. Con. 9, 1
16/450,
;

mica, 5'6 doz.

-

69' nigh N.
Best,
St"

;

w

;

sw., 4,-

25/25,

.002

;

179

Couds., 6/450,
.0001; .001
Trans. 6v,
;

8kv., 2/6.

and 5v., 19!3.
Speakers 1/trans. 3in,, 11/6 5in., 13/6, etc.
0/put Trans., 4/9 midget, 3/9. Coax, cable,
80 ohms, 10d. yd. M,lcore solder, 3/6 reel,
OCT. V.H.PAX., 476 doz. Post 6d. £1 FREE,
T.R.S. 71 Meadvale Rd., E. Croydon.
Callers: 307, Whitehorse Rd., W. Croydon.
1/

a.,

7/6, 350/0/250v.

6v.

;

;

At 3'6

:

G200

954, 61I6, 12H6, 7193, DET20, VR92,

VR76, 2X2, CVS, L413, VY2.
At 5/. : H63, 125H7, 6S1I7, VS68, STV280/40,
TT11, VT501, Pen220a, CV66, HVR2A,
VU120a, 6J5G. 91)2,
At 6'9 : 6N'7g, 6N7gt, 6SQ7, 6J7G, 717a;
-

KTW61,

-

!

KTW62,

VR100,

6K6gt,

ARTHUR

EL.ECTRAD RADIO

31-

T11O 1665.

EI,50,
Miniature American. volume
100 k., 250
1/6. S'ystoflex sleeving, 3d. 6SK7gt, AC6Pen, Pen46, 1625, EF.54, VR136,
yd, Special Polythene- sleeving, 4d. yd. 6AC7, 1625, EL8, 6D6, 12SG7, EL8, 3B7/1201,
Aladdin coil formers, 2d. Block condensers, 1C5gt, 6C4, 9006.
6 mfd. 1.000 v. ivkg. 513. Slow motion dials,
At 8/6 : 2A3, 8012, 6L7, PT25H, 5Z4G, 1)1163,
6ín. dia., cal. 0-100. Direct drive or 200/1 6F6G.
reduction with vernier, 5/3. Split stators, At 10/6 : 6K8, 6K8G, 6L6, 1522.
Hand mikes with At 70/- : 632,
5 pf, ceramic ins., 2/6.
lead and bracket, 3/6. Eddystone six-pin
Pool 6d,, or 10d. registered post,
coils, 2/6. Heavy duty screened cable,
single 9d., 2-way 11-, 3 -way 1/3 per yd.
Please include at least 9d. postage on all
HOLLE

k

;

meg,

BRAND NEW VALVES
cartons. B-Unused and Boxed
ANNOUNCES A-Original
Type A B Type A B Typo A B
2026 419 4/3 6K6GT 8/6
954
3/6
VALVES
51140Y- 9/6 6K7
7/9 8/9 7193
3/6

ODO,

controls,

5Z4

1R5

West Bromwich, Staffs

X63, KK32, EL33, 6SN7, 1R5, IT4. IS5,
IS4, 304 101- ; 6AC7, 6K7GT, 12A0, KTW61,
VP41, VP133, SP4, SP13C, MHLD6, EL32,
7/6. All new and guaranteed.
Hundreds of others at bargain prices,
including latest miniature B7G, SBA, BOA
types, Miniature moulded mica, 100 pl.,
4'6 doz. Electrolytics, 50 mfd. 50 v., wire
ended, 116. Ceramic trimmers, 50 Pf., 66.

6V6

CBS

9/6
7/6
7/6
9/0
194
3S4
IT4
155
10/6
9/0
9/0
9/0
90
All new boxed and guaranteed.
65N7 12/3
807 10/8
U14 9/0 35L0 10/6
0J7 9/6 12K8 11/6 3V4 10/6 6A M6 11/3
5Y3 9/0 12K7 10/6 MÚ149/0 HVR2A 6/3
61{6 4/6 25A6 10/6
VR91 876 SOLE 10/8
and hundreds of others. Lists 20d.
12/6

Two-Valve Kit, Model " ED " Price,

SPECIAL VALVE OFFER RADIO

orders.

No. 16 SHORTWAVE SUPERHET.
15/9. Note: set with- a little alteration
makes first class portable or car radio.
I.F's 465. Change over to P. Coils for
Drawing
medium wave. Less valves.
supplied free.
TYPE 25/1196 SUPERHET RECEIVER.
Limited number of these bargains. NOTE
price 12/6 each. With free drawings. These
convert easily to A.C., Universal or Battery
All -wave receivers. 465 I,F's, e tuning
cons.; 28 fixed cons.; 32 resist,; trans
switches, v/control, v/holders and all the
usual parts less valves, postage 1/6
RADIO CONTROL UNIT, 1276, including
speaker, 31in. Tweeter, 25 resistances, including wirewound. Various condensers,
2 instrument -type fuses, 8 international
octals ceramic, 3 acorns ceramics, v/holders,
7 v/controls.
Relay with multi -contacts,
2 co -ax, connectors. Wire and all the usual
parts, etc. Clean chassis and cabinet 01
pleasing appearance. Ideal amplifier or
receiver, etc. Post 2/- extra.
DOMESTIC RADIO RECEIVERS, Iu
bakelite cabinet, 4 valve T.R.F. Universal
or A.C.' for only £5-12-6. Walnut or Ivory
cabinet, assembled, 35- extra. New and
improved circuits. An amateur can build
this set with practically no knowledge.
The ONLY set now available at this price.
Post and Packing 2/6,
T.V. LENSES. NEW. Made by a reputable
gin or loin, 55/-.
manufacturer,
12ín, and 10in. 75/-,
MICRO SWITCH. Sp/st. 3/6 each, Also
mercury minors, 3/6 each,
THERMAL SWITCHES, 5 amp., 51- each. CRYSTAL RADIO RECEIVER: --Coil
tuned and incorporating a cat's whisker

VALVE BARGAINS

.A.C.

0107 51-,

43, Span Lane,

'..

3

VOLUME CONTROLS

VALVES

o
47.

8/8

...

MOULDED MICA CONDENSERS

z K.. 1 IC.. 3

VI

4(9

.

..
...

1951

DUKE & CO.

30000. MSIC.

BRAND ND BOXED

November,
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55, Union Street, Maidstone, Kent
Phone : 2612.

-6J5GT
-- -- -7'-6/6' Pen
ex-equipment, soiled, but tested,
6B8

6F6G
6J5

6J7
6J7G
SP41,

"101-7/3 - 2/9 RL16

9%8

/3
6K7GT 6/9

619
673

6SK7

7.'-

6'- 6K'7G
6R7

12116

383

EA50
3/6
EB34
2/8
KT66 9/6
KTW61
6/3

8'6I V U111 3/6

2/6,.

ELAC " 5in. P.M. SPEAKERS. Maker's
cartons, a quality job, only 14/9 (post 1/-).
6 MED. 2,000 v, test condensers, 313',
post 10d,
FLEXIBLE SHAFT -COUPLERS, 1/-.
BLEEDER resistors, long glass, b m., 6,1
POTENTIOMETERS, sealed cartons, 500k
standard size 1/9, miniature, 2/-:
ELECTROLYTICS. 16+16, 500
4/9
20 mfd. 50 v., 1/30 mfd. 100 v., 9d.
100 mfd. 50 V 1/6 (many others).
Send S.A.E. for current list. Orders oner' 21

v

;
;

;

post free.

REED

& FORD,

2a, !Burnley Rd., Ainsdale, Sautlnport.
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The Editor does not necessarily agree with the opinions expressed by his correspondents. All letters must
be accompanied by the name and address of the sender (not necessarily for publication).
c/o C. T. Bowring and Co., Ltd., 52, Leadenhall
A.C. from D.C.

SIR, -During the war, whilst aboard ship, I
occasionally looked through a hook belonging to the chief radio operator, in which the

Street, London, E.C.3.

"Measuring Small Condensers "
SIR,-In the article in your September issue under
accompanying circuit appeared.
the above title, Mr. Kendall says :
It was claimed by the author that, because of
1.887 has been taken as equal to 2.
the restricted voltage aboard ship, usually
110 v. D.C., the circuit could be used to give Therefore for more accurate results the answer
an A.C. voltage from 110 v. D.C. Now, unfortu- should be multiplied by 1.059." That he differennately, I cannot remember the name of the author tiates between 1.059 and 1.06 implies he considers
the apparatus accurate at least to 1 per cent. But
Output
Valves
let us consider just the mathematics. Quite apart
Specified
1
.1.1104.1
from the practical side, f
Osram G.T!
is itself only
Mazda T.i!
ozVLC
885 (Amer)
We neglect R.F. resistance ;
an approximation.
we consider " L " and " C " to be "lumped
elements ; we neglect the effect of the Circuit on
this L, C combination ; we do not draw power off
from the circuit ... and so on. Yet in the oscillator
-i 0000000000Qr
in point not one of these assumptions is valid-in
fact at 100 me/s we cannot hope foranything like
an exact analysis of what is happening and shouldn't
hope to rely on the formula to better than 10 per
cent. Even his " 1.887 " is an ,approximation
which doesn't justify that extra decimal place. It
_o
1
and deducing that
comes from using f-

-

27cYLC

6.8

).= 2:xCYLC, where C " is the speed of the
radiation and units are consistent. With the units
of the article, 2xC comes to about 1.887, but it
LT
is only " about," for the speed of the radiation is
e
O
not 3 x l0s metres/sec.-a better approximation is
The circuit referred to in J. van-Niekerk's letter.
299.8 )< los m/s. and that alone will cause a 1 per
or the title of the book, but I take it that it was cent. error, to be disregarded.
reliable, as the radio operator was using it in his
Let us now consider the practical side. It would
studies for, I believe, the City and Guilds examina- be hard to choose a less accurate way of detecting
tion.
voltage anti -nodes than a bulb (1.5v. to be preferred
No component values were given, but, according to 2.5v., by the way). When it warms up the
to the author, it seems the grid bias is varied until resistance rises and so if one tries to get the bulb
the valves start to conduct, and the condenser in just glowing it is very tricky. Either it won't
the anode circuit then charges up and discharges light, or it starts glowing brightly and one can
alternately, thus setting up an A.C. voltage in the move the slide several centimetres and detect no
transformer. Perhaps some of your readers may difference. It is also sluggish and -Unless a lot of
have come across it before, and may be able to coupling is provided with the oscillator one can
help me. I am therefore appending the circuit miss the current nodes altogether. Then when one
herewith, so that readers may see it, and perhaps couples too closely, either the wretched oscillator
write to me. It would appear to be the ideal ceases to live up to its name or subsidiary nodes
power pack for aboard ship, as there are no are set up (due to reflection at the free end).
moving parts to cause interference with others as
I have not tried a 7193 or CV6, but a 955 is
in the case with rotary converters, vibrators, inadequate and even the Mullard EC53 won't
light
etc. The particular valves are expensive I know, a torch -bulb (nominally of watt consumption)
in
L
but I think it would justify the expense.-J. VAN the Circuit shown. Readers who
have
trouble
might
NIEKERN (2nd Engineer), M.V. Regent Jaguar, be interested (and surprised !) to find
a 6V6 will
-

.
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supply easily enough output at frequencies at least
to 150 me/s. off 200 volts or so of H.T. I do not
suggest so high a frequency, though. For one
thing, battery leads, etc., are apt to absorb strongly,
being in critical relation with the wavelength. For
another, the result will be meaningless-even an
extra centimetre in the test leads compared with
working conditions for the capacitor will be enough
to make it seemingly gain in capacitance in the
circuit.
The circuit is interesting theoretically and novel
in application. But it is certainly not "accurate."

can be used, and I have used such valves as the
ML4 and PX4 with very good results up to 60 to
100 me/s.
At all frequencies over about 5 me/s the inductance
and capacity of wiring and components has a very
large effect, but this distributed reactance can be
measured and regarded for calculations as so much
Take, for example, the.
" lumped " reactance.
impedance of a pair of wires, this can be given as
Z0=276 Log,
(where D is spacing and R radius

The Author's reply to the above criticism is :
The object of the appendix was not to " prove "
that the device could be used to a few parts in a
million but to show how the formula relating

as good and accurate although it takes the two,
reactances as " lumped " quantities per unit length
of feeder
There are other small inaccuracies that occur,
and they are the inductance and capacitance of
condenser leads, so leads should be thick and short.
As a point of interest the formulæ concerned for
L and C of single wires are :

-M.

BAMFORD (Macclesfield).

-)

!

of the wires), whilst the formula

Z

=V

is just,;

!

wavelength to capacity was derived (LC=
from the full equation 7. =1.885 VLC (note here
my ,error, as in the article I used 1.887 instead of
microhenries.
L=2; LOG(
X 10
This formula is still very well known,
1.885).
e®
although it has during the late war been proved
slightly in error by N.P.L., Teddington. The correct
100
formula is now recognised as 1.8837, a difference
Cmicrofarads,
of just over 0.01 per cent., and not over 1 per
cent. as stated by your correspondent.
(21)18(LOG
18{
e\ d J
The normal person does not try to work to a
higher accuracy than his instruments,consequently
where is the length d the wire diameter and e the
72
of the Naperian log.
the approximation formula LC- 4- was used base
In spite of all the small inaccuracies of this method
of measuring capacity it is still possible to use it to
instead of LC==(1885)2, but as is explained in an accuracy of 5 per cent. with the measurements
being made at V.H.F., and such measurements are
the Appendix this introduces an error.
better guide than 1 per cent, accuracy made at
Again Mr. Bamford appears to have the in- a1 far
me/s owing to the difference in condenser imcorrect idea of the use of the formulæ for oscillatory pedance due to plate inductance and R.R,resistance.
circuits and seems to consider that it is incorrect to This last point was the gravamen of the article and
1
the one that Mr. Bamford appears to have missed,
take the value of a valve -driven circuit as
2/LC -JAMES S. KENDALL.
as there is resistance present in the circuit ; this is
Old Sets Disowned
the case with the self-oséillatory or " ringing "
S,-In fairness to the radio manufacturers, I
circuit, but not with the driven circuit, as the
felt I could not let A.. Whetton's (St. Austell)
negative resistance of the valve cancels out the
positive resistance of the circuit. Under favour- letter in the October issue of PRACTICAL WarErnss
able conditions the 7193 will go down to just under go by unchallenged. During the past 25 years I
have been employed by many of the big radio
400 ohms.
I admit that a bulb is not the absolute ideal means concerns on testing and inspection of radio equipof measuring the nodes but if the measurements ment, and I have yet to see any radio sets coming
for the
are made over several wavelengths a good accuracy from assembly being packed without test
can be obtained (1 per cent, or better, but owing customer. I think it is A. Whetton who is the one
sense of
to line loss more power is required than the 7193 who is likely to give the public a false
will supply). The 7193 will, with the aid of an Ameri- security and he is certainly not doing the industry
can G.E. 1.5 volt 0.05 amp. bulb, indicate four any good.
Point No. 1. He mentions receiving a set with the'
nodes with ease, i.e., 4- wavelengths. A point to
note here is that the wire should be bright copper and mains primary open circuit. Does he know it is
its thick as possible. As the resistance of the bulb possible for any transformer in a radio set to become
varies from about 10 ohms when cold to 30 when hot internally " open circuit " at any time ?
Point No. 2. Sets do not leave the factories with
there will also be an amount of shift of the position
of the current node when measuring due to the varia- noisy volume controls. There are many reasons
tion of the load drawn by the bulb. The best way to why volume controls are noisy and in many eases
find the position of the node is not to find the point of they develop noise when left in one position.
No, Mr. Whetton, I am not asking you to believe
max. brilliance, but find two points of equal
brilliance one each side of the node and then take me, I am telling you all radio sets are tested before
the average of the two distances (this can be done the customer gets them. So get your facts right,
to give 5 per cent. over two wavelengths with ease). then you will find that the majority of employees
The choice of valve depends on individual taste not only worry about pay packets and clock watchr nd, as Mr. Bamford stated, it is surprising what ing, they also do their job.-G. H. Ptnnrss (Essex).-
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IIIGNSTOIIE UTILITIES

Soldering Irons, streamlined iron, with
curved Pencil Bit, 200250 V. 50 W 10-.
Standard Iron, with adjustable bit, 200/250
v.. 60 w., 11'-. Heavy Duty Iron, 150 w .,
14,6, all post 6d. Magnets, small, ex tin.
meters, 1;- each, post 3d. Telephone Hand
Generator with handle, 716, post 1/6.
Bell, 3 6, post 6d.
C 3stal Sets, which are fitted with a permanent crystal detector. Why not have a set
in your own room -10;6, Post 6d. De Luxe
receiver in polished oak
cabinet,
post 1'-. Spare Permanent Detectors,182/6,each. When ordered separately,
clips and screws, 2 10, post 3d. 2,6. With
Headphones, in good order, 5;6 ; better
quality, 7.6. New Headphones,
a
pair. Balanced armature type (very 10'sensitive), 12 6 a pair, all post 8d. New Single
Earpieces, 3 6. Bal, armature type, 4/6
ex-R.A.F. earpieces, 2/-, post
All
headphones listed are suitable 4d.
for use
with our crystal sets. Hand Microphones,
with switch in handle, and lead, 4'-. Similar
instrument, moving coil, 716, post 6d.
Sparking Plug. Neon Testers, with vest
Pocket clip, 3; 3, and with gauge, 3'6, post 3d.
Ex-R.Á.F.. 2 -Valve (2 -volt) Amplifiers,
can be used to make up a deaf aid outfit,
intercommunication system, or with
crystal set, complete with
valves and fitting
instructions, 20/-, post 1/6. Ditto,
less
valves, 10", Wooden box to hold amplifier,
2/- extra.
Meters. 10v., 23 -in. Rectifier la.c.), in
wooden carrying case, 1416
23in.
Mc., 9/6 ; 150v., 2in., Mc., 10/15 v.,3,500v.
Olin., me., 20/- 6,000v., 3'in
Mc.,
47/6
15/600v., 2in., Me, double reading, 8/3.5 amp, 2in., T.C. 5,'4 amp.,
T.C.
in case with switch, 7/6 Units2in
containing two 500 microamp movements,
5/ post 9d. All meters post extra. Money
refunded if not completely. satisfied.

COMMUNICATIONS

!

The " Fluxite Quinn " at Work

"If

you don't fetch our tin of FLUXITE
There'll be no television to -night I
The state it's in,

;

;

;

a mortal cite.

Is

Theta the last time we look at e fight."
See that FLUXITE is always by you
-in the house -garage-workshop
wherever speedy soldering is needed.
Used for over 40 years in (overnment works and by leading engineers
and manufacturers. Of all ironnlotigers
-in tins, from 11- upwards.
The FLUXITE GUN puts FLUXITE
where you want it by a simple pressure.
Price 2/6, or filled 3/6.

;

-

FLUXITE
SIMPLIFIES ALL SOLDERING

!

:

I

I

1

NEW EXIDE ACCUMULATORS.

HIGHSTONE UTILITIES

New Wanstead, London, E.11.
Letters only. New Illustrated
List
on
request with lid, stamp and sent
s.a.e.
58,

NORMAN H. FIELD
68, HURST STREET

BIRMINGHAM

5

ROTARY CONVERTORS. Approx. 0v.
D.C. to 220 v. D.C. 80 m a. Ideal for Portable
Rigs and Car Radio. New.
12;6.
THREE IN ONE TRANSFORMERS. 6/1. Use as PT Modulation Transformer
PT 211's to single 211-100 watts. Makes
Ideal Output Transformer P,'P 6L6 or
807 to match High Impedance Relay
Speakers, and as,
2. 230 v. 50 cycles Input 150-0-150 at 100
m;a. Output. Useful for H.T. Elimina-

tors arid Low Voltage. Power Supply.
.Can also be used 300 v. half Wave at Lower
Current, and as,
3: 230-115 v. AUTO Step Up or Step; Down
Mains Transformer. 75 watts rating.
U.S.A. Mani'. Fully Shrouded.

SIMPLE; EFFICIENT : GUARANTEED

BATTERY AMPLIFIERS. A1134 Type.
Complete with 210 LP and QP21 valves.
2e. and 120v.
12/6
1155 D.F. LOOP AERIAL.
8,6
CONDENSERS. 8 Mfd. Electrolytic 600v.
Wkg. Screwhole fixing.
2465 I.F. TRANSFORMERS.
Pr.
HEADPHONES. Low Impedance. 6'-Brand
New and Boxed.
516 Pr.
813 CERAMIC VALVEHOLDERS. With
Earthing Screen.
5/ DRIVER TRANSFORMERS. Class B.
Suitable 6L6 to PP 807's with Monitor
windings.
6/ HAND MIRES. M'Coil with Switch. 2'6
CRYSTALS. 500 Ito s.
7/ RECTIFIERS. 12v. 2 amps. Westinghouse
Bridge Type. Brand New. Ideal for Battery
Chargers or Relay Operations.
11,'6
VALVES. SPECIAL OFFER of Popular
Types.

Write for our BARGAIN LIST
Please Add Something for Postage.

Money Back Guarantee.

MAIL ORDER DEPT.,
64-65 Church Lane,Wolverhampton

2

volt 15-20 AH., in black bakelite case.
Size 6in. x lin. square. Brand new at 416
each, plus 4d. post.

CHARLES BRITAIN
(RADIO) LTD.

;

Write for. Book en the Art of "SOFT"
Soldering and for Leaflets on CASEHARDENING STEEL and TEMPERING
TOOLS with FLUXITE. Price lid. each.
FLUXITE Ltd., Dept. W.P.
Bermondsey Street, London, S.E.1.

Britain's

RECEIVER
TYPE R,I155. In Brand New condition
and in perfect working order, £11.19.6, plus
1016 carriage and packing in transit box.
To those not familiar with the set full
technical details can be supplied for 113,
post paid.
R.1155, POWER PACK AND OUTPUT STAGE. Assembled in a neat
black case, size 80/n, x 61in. x 4in., enables
the receiver to be operated direct from
A.C. mains. Price 63.19.6, carriage paid.
AN EXTRA SPECIAL THIS MONTH
Brand New American chassis complete
in black crackle case, size 12ín. x 7'in. x 7in.,
contains the following components 6
potentiometers, of 2 x 2 mid. condenser
at 600 v. wkg., of .l x .1 mfd. at 2,000 v.
wkg., 2 relays, 2 panel mounting fuse holders, toggle switch, 10 moulded international octal vlholders, I choke, 23
various condensers, Sprague, etc., 60
resistors, tag panels, etc., etc. This unit is
" just the job " for making art Amplifier
or Instrument with that professional looking
Black Crackle finish. Price Only 1716, plus
216 post and packing.
CAR BATTERY.
American made by
Reading. 6 v. 90 AH., 7gin. x 84ín. x 7in.
Brand new in original packing, 7916, plus
5/- carriage.

II, Upper Saint Martin's
Lane, London, W.C.2.
TEM. 0545
Shop hours, 9-6 p.m. (9-I p.m.

imam OPEN ALL DAY

Thursday)

SATURDAY®

JOHN FA ICE

For high and low voltage
testing :-1-30 and 103853 volts A.C. or D.C.
Write for interesting leaflet 29F.

MAINS TRANSFORMERS, input
single phase. Tapped
secondary giving 3 4-5 6 8 9-10-12-15-18-20-24
and 30v., at 2 amps. A most useful highgrade transformer. Brand new, 22/6 each,
post 1/5. 170. 'GERMANIUM CRYSTAL
RECTIFIERS, with wire ends, 4í6 each,
post 3d 48!- doz., post 3d. 177a. CRYSTAL,.
SET COILS, dual wave (med. and long),.
with circuit, 3'- each, post 3d. 177h. WAVE
CHANGE SWITCHES, for above coils one.
hole panel type, 9d. each, post 3d.- 211.1
SUPPRESSORS, mains type, 4 sections
metal case with cover, dust cored coils and
condensers. Two input and output leads
size 4in, x Olin. x liin. Only 3/6 each, post
10d., 36/- doz., carr. 2/-. 237. TRANSMITTER RECEIVERS -TYPE TR/3152.
(Less Valves.) Consist of various transformers, chokes, adjustable iron -cored
coils, relay, resistors, condenser's, plugs
and sockets, etc., etc. In metal cases size
12ìn.x 8:)in. x 71in. In excellent condition,'
12'6 each, Carr. 2.'-. 249. AMPLIFIER
CHITS-TYPE 165. 5 valves, VT52 (2)r
VR56 (2), and. VR55. 5 intervalve transformers, vol. control, resistors, condensers,etc., 20'- each, post 1(8. Also Amplifier
Units -Type 18, identical specification tó
Type 165 and the same price,
269.
VARIABLE CONDENSERS, .0005 mfd
air spaced, black pointer knob, ideal for
with item 177 above, 3/6 each, post. use
6d.ß
CAR RADIO SUPPRESSORS,'
288.
T.M.C., 1 mfd., 500 v.d.c. Metal case with]
fixing bracket and bakelite cap. Brand new,
2/- each, post 3d.
295. VOLUME CON-.
TROTS, small U.S. pattern, Lin. shafts.'
Two types
(a) 50,000. ohms, 1'6 each,
post 3d. (b) 50.000 ohms, with fitted
switch,
2/6 each, post 3d. All new, unused. Above
are few items from our latest lists obtainable from :
18.

200-220-240v., 50 ells.,

RU.NBAKf N =aMANGHESTE R'

SUPACOILS
PAC®1LS
SPECIAL OFFER
*

ammo

10;6 ONLY. -Set of matched T.R.F.
Coils and H.F. Chokes. Our latest
product consists of two T.R.F. Coils,
Aerial and H.F. (with reaction)
covering the Long and Medium Wavebands, the medium-wave coil in each
case being Litz -wound:. The chokes
are specially wound for efficient
reaction and H.F. coupling, and we
supply the two coils and two chokes
as above ready boxed, with tested
circuit diagram, for 10'6. Alternatively, these components can be
supplied together with 4 p. 3 w. miniature switch (two waveband plus gram.
position) and two trimmers, 15 9.
COILS.-Our high -efficiency variable
iron -dust .cored coils (as recommended for the Praètical Wireless
9 -valve All -wave
Superhet and
P. 1V. Car Radio) are available in
the following ranges :. 10-30, 16-50.
30-75, 75-200, 190-550 and 800-2,000
metres. 'Aerial, H.F. or Oscillator,
3'- each.
TRANSFORMERS. -Our popu* I.F.
lar variable iron -dust cored I.F.
Transformers are still only 16'6
pair, ready aligned to 465 kes.
* FREE. Home Constructor's
Nanti'
hook, containing a large number of
tested circuits and illustrations of
sets YOU can build forwarded FREE
With orders of 20- or more, or obtain
able for 2'- from
SUPACOILS MAIL ORDER OFFICE,
98, Greenway Avenue, London, E.17.
-

:

:

;

JOHN FARMER (Dept. A.3),

HARBORNE PARK RD.,
HARBORNE, B'HAM IT

194,

Tel. : HARborne 1309,

-
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ALPHA OFFERS
SPEAKERS : P.M. TYPE 2 TO 3 OHMS
3" PLESSEY
. 12/6
3i" BLAC
61" TRUVOX
13/6
5" OGODMANS

"YOU

,.

12/9

..
..

60/

CAN RELY Opt US09
FOR CLEAN COMPONENTS
AT COMPETITIVE PRICES

.. 13/6
PLESSEY .. 30/9

10"
.. 13/6
8" PLESSEY
12" TRU VOX
3476
10" ROLA
METAL RECTIFIERS
2
volt 1 amp.
1/12 volt,- amp. ..
5/9 280 volt 60 mA.
300 volt 80 mA.
WIRE WOUND VOLUME CONTROLS
5 ohms, 200 ohms, 1K, 10E, 20K, 25K,
.

..
20K
VALVEHOLDERS (PAXOLIN TYPE)

. .

VALVES-6SH7, 6/6
6/-

5/-

3/6

2/9 each

..
.. 9/..
..
Dust Cover and
..
.. 9/..
..
Trimmers
.01 mid., SKV. Condensers, Bakelite Cose 2'.001 mfd., 4KV. Condensers, Bakelite Case lÍYasiey Switch, 3 -pole, 3-bank, 3 -way.. 1/6
..-1/Wcstectora W1.WX6-WX12-W12
..
.. 7/6
Creaan Mask for 9in. Tube
..
.. 6/6 per doz.
Dial Bulbs, 6.3v., .15a...
Pushback Wire, 7 strands, Yellow, Blue,
.. 24. per yd.
.
White and Green
A.W.E. Power/Pentode Output Trans. 4/6 each
.. 1/3
Bias Condensers, 25 mfd. 25v.
.. 2 /9
..
..
Midget 8 mfd. 450 c.
.. 1'11
Standard Can, 8 mfd. 450v.
.. 1)2 per set
Set of 3 Knobs (Braes) inserts ..
4/9
TCC., 24 mfd. 550v.
.. 1/3
Tap
at
600
ohms
Parie Droppers, 717
B9G Ceramic Valveholders and Screw
..
Retainer
7d. each
Aladdin Coil Formers and Slugs
Fully Shrouded Output Transformer,
.. 1/9 each
..
O ratios
.. 1/6 each
..
Held/et M.C. Earpieces..
, 2/6 per pr.
..
..
Throat Microphones
.. 1/3 each
Single Cartridge Fuseholder
Valley 2 -pole Changeover Switches .. 1/3 each
..
.. 1/- each
10 mfd. 175v. Condensers
,see our other advert. Post Orders only. Cif .0. or
Please include postage; 006. stamp for List.
c.o.d.
motion Drive

CO.,
ALPHA RADIO SUPPLY
VICTORIA SQUARE,

..

T. & C. RADIO COLLEGE
..Post in unsealed envelope, it d. postage-.

NAME

ADDRESS

'

Britain's .Leading Radio Mail Order House
55, COUNTY ROAD, WALTON,
Tel. Aintree 1445
LIVERPOOL, 4.

eS

,

's?

Then how about building an electronic
organ ? Electronic circuit and design
data now available. A standard organ,
it uses valve oscillators, vibrato,
variable attack, two manuals and pedals
Write N05V for free booklet and further
details, to C. & S., 10a, Dulce Street,
Darlington, Durham.

MORSE CODE Training
COURSES for
and
BEGINNERS
OPERATORS, also
aSPECIAL COURSE
for passing the G.P.O.
Test
for
Morse

securing an
AMATEUR'S
TRANSMITTING
LICENCE.
Send

4 polo

.2 pole 5-w4.YI

-

pair.
Super
SPEAKER TRANSFORMERS.
Midget for personals, 1S4, 3S1, DL92,
5.'-. Mains Midget Type, 47-. Standard
type, 43 1, 4/6. 55 1, 4/6. 60 1 and 30:1,
416. Push-pull 6V6 to 2-3 ohms, 8/6.
I.F. FILTERS.-Aerial, .465 ke/s. Filters
complete, 6/3. Not surplus.
CERAMIC TRIMMERS.-20 pf., 50 pf., 9íh
100 pf., 1/-. 250 pf., 1,17. 500 sf., 2/-. 750 pf., 2/3.
TWIN GANGS.-.0075 uF. Complete with
rubber -mounted feet and slow motion
drive, 10/6.
MIDGET TWIN-GANG, 10/6.
SPEAKERS.-W. B., 21in., A.7/3. Plessey,
5in., Lightweight, 15/-. R. and A., 6)in.,
P.M., 12/8. Stockists of Haynes, Weymouth, Wearite, Viewmaster, Easy-built
.Televisor. Don't forget postage, chaps,
and write for Catalogue 10 and Bargain
Valve List. Price 6d.
:

.

;

RADIO SERVICING

C \e

444,

Telephone
77, 77A,

160.

:

MACaulay 4155.
S.R. Statiou,

169Buses

;

Wandsworth Road.

WALTON'S OF
WOLVERHAMPTON
The leading midland dealers in ex Government and other radio and
electrical equipment. We specialise
in high-grade goods at really competitive prices. Prompt attention to
all mail orders, large or small.
Special offer this month
8in. Heavy Duty P.M. Speakers,
Brand New in makers' sealed boxes,
25/-, post 1/-.
230-volt electric Soldering Irons,
list price 22/6, our price 12/6, post I /-.
Boxes of assorted nuts, bolts, washers,
etc., mainly B.A. approx 1,000 item,
per box 3/6, postage 9d.
Ditto useful Rivets, 2/6, postage 9d.
Polyethelene Di -Pole Insulators, 5/ each, postage 1/6.
Valves, Special clearance, all at
5/- each, post 6d. VR56, VI1I33.
KT44, 215SG, 955, 7193, 12S1-17,
12SJ7, ATP4, EA50, 2 x 2.

:-

WALTON'S

for the Candler'.,

BOOK OF FACTS

It

gives details
Courses.

of all

THE CANDLER SYSTEM CO.
(Dept. 5LO), 52b, Abingdon Road,'
Kensington, London, W.ß.

Candler System Co., Denver, Colorado, U.S.A.;
P,r18,

12567

dre

PLAY THE PIANO ?

We are specialists in Home study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable
spare -time work.

3

;

WANDSWORTH ROAD,
H.P. RADIO SERVICES LTD. CLAPHAM, LONDON, S.W.13

Accurately tests
High, Low and
Grid Bias Batteries.Write for
leaflet 29 M.

can become
a first-class

Ringwood, Hants.

PRE -AMPLIFIER
Just the thing you have been looking for.
-Govt.
1
-valve
pre -amplifier is
Ex
This
extremely sensitive and stable. It makes
an amazing improvement in both vision
and sound reception in all fringe areas.
Available for London (type A), Birmingham
(type B), Holme Moss (type H).
Length, 4in.
Very small dimensions.
Width, Olin. Chassis depth, lain. Overall
depth to sop of valve 4'in.
Fitted with EF50 valve. Ready for use.
Power requirements 6.3 v. L.T. 200/275 v,
H.T. Coax. Input and Output sockets.
Ideal for The Viewmaster' " The InElectronic
expensive Television Set."
Engineering Televisor, and any commercial
set with suitable power supply. Unique
value at the price of
15/- (Post Paid),
All Tested and Guaranteed before despatch,
Prompt Delivery. Obtainable only from

TELEVISION

tri

YOU

;

;

pole 3 -way (W/Change for Sup-ertet

:

5/6 VINCE'S CHAMBERS,
LEEDS, 1

R. Heath Bradley, T.C.R.C.,
36, Northfield Road,

3/6

6

;

3/6

CT2W2, 9/6

2.gang, .00035, Midget

:

EF50, 7/6
13 -way,

I.F. TRANSFORMERS. RS/GB, Seats-Midget, 465 kc/s., 1276 pair. Wear rte Midget
M400B, 465, 21/- pair. Weymouth P4, 15/pair.
COILS,-All Wearite " P " Coils stoclscri.
3/- each. TRF matched pair, MW/LW with
reaction, 7/6. (No. 2 coil O.K. for " Summec
Portable "I. Weymouth CS3W3, 11,/6 pale,.

PARCELS OF SURPLUS EQUIPMENT CONTAINCONDENSERS, VOLUME
RESISTORS,
ING
CONTROLS, TRANSFORMERS, ETC., ETC. OUTSTANDING VALUE : 10/- EACH
2
.0005, with Drum and Slow-

To

;

pole 4-way, 3/6
with R.F. stage), 4/6.
3 -way,

International Octal, British, 5 and 7 pin .. 5/- doz.
77- doz.
International Octal, Moulded Amphenol

RADIO
ENGINEER

12SR7, 6/6.

-

SWITCHES. 1 pole

53

WIRELESS STORIES,
48,

STAFFORD STREET,
WOLVERHAMPTON

November,

PRACTICAL WIRELESS

1951

525

Impressions on the W x
Review of the Latest Gramophone Records
OZART'S " Concerto No. 21 in C " is the
latest addition to the Columbia Masterworks Series.
It features the French
pianist Robert Casadesus who, together with
Charles Munch conducting the Philharmonic
Symphony Orchestra, produces a memorable recording on Columbia LX1412/5. It is an extremely
festive work with trumpets and drums setting the
áfiíìosphere.
','The brilliant piano playing of Malcuzynski is well
substantiated by his performance of the Chopin
Polonaise No. 2 in E Flat Minor " on Columbia
LX1416.
This work, which is sometimes known
as the " Siberian " or " Revolt'," polonaise, is
remarkable for its constantly changing expression
marks, particularly in relationship to time.
The music of Vieuxtemps holds much the same
challenge for violinists as the works of Liszt for
pianists, so it is not surprising that Yehudi Menuhin
has chosen Vieuxtemps' " Concerto No. 4 in D
Minor, bp. 31 " for his latest recording on H.M.V.
DB21307/9. This No. 4 is considered the finest of
his six violin concertos. Menuhin's performance is
masterly, and the result will have as much appeal
for general listeners as for. those with a particular
interest in the violin.
Nicolai Malko has been guest conductor of the
Danish Radio Symphony Orchestra since 1930, and
this month he conducts the orchestra in two of
Tchaikovsky's famous waltzes. They are " The
Sleeping Beauty Ballet, op. 66," and " Serenade in
C, op. 48," recorded on H.M.V. C4104.
The discovery of a hitherto unpublished work by
Beethoven is an event of considerable musical
interest. This month the Columbia Company issue
the first recording of Beethoven's " Rondo in B
Flat," played by the famous pianist Louis Kentner,
who gave the work its first broadcast. The MS. was
recently discovered by .Jack Werner in the British
Museum and published by Ascherberg in 1950. On
the reverse side of this record, Columbia DX1775,
is Beethoven's " Bagatelle in A Minor." For most
pianists, this Iatter piece has proved to be a popular
inclusion in recital programmes.

If yen like opera then you should hear the latest
recording of .Jussi Björling, the popular tenor, with
songs from Puccini's " La Bohème " and Verdi's
" La Forza Del Destino," ,on H.M.V. DB21311,
Lily Pons makes a welcome appearance in the
new lists with a recording from Act 2 of Verdi's
" Rigoletto " (On Every Festal Morning) and from
Act 1 of Donizetti's Linda di Chamounix " (O
Guiding Star of Love), on Columbia LX1418. For
this record she is accompanied by her husband,
Andre Kostelanetz, conducting the Columbia
Symphony Orchestra.

Vocal

Dance Music
Correct tempo dance music is supplied by Joe
Loss and his Orchestra with " I Apologise " (Foxtrot) and " Riot in Rio " (Quickstep) on H.M.V.
DB6104, and Victor Silvester and his Ballroom
Orchestra with " Too Young " (Quickstep) and
" None But the Weary Heart " (Waltz) on Columbia
FB3616. Harry Davidson and his Orchestra add
to their old-time dance series with Princess Ena
Quadrille " on Columbia DX1776.

-

The film " Taxi di Notte," which is to be exhibited
ii Great Britain under the title of " Bambino," was
inspired by the real -life story of Armondo Scavolini, a
fxnimou s Reinan taxi-driver, whose part is played by
Gigli. The picture opens with Gigli singing " Cetta
Silente (Silent City), which he follows with " Con
la poggia o con la lima " (In the Rain or in the
Moonlight), both of which he has recorded on
H.M.V. DA11324.

-

`

Variety

"Rose of the Mountain " and " Lonely Little
Roben " are the two titles chosen by Ronny Ronalde
for his latest recording on Columbia DB2916. The
first tune is the latest to come to us from Germany
(though the song has already made its mark in the
United States). The latter title is a new American
song with a folk flavour about it.
The Radio Revellers have taken the novelty song
" Music Man " and given it the broad type of
comedy treatment they gave " Grandfather's Clock "
on Columbia DB2922. Everything happens in the
song. Boisterous laughter, whistling, in harmony,
hurdy-gurdy, fairground effects, and even a
burlesque of " Memory Man " (Leslie Welch). On
the reverse they present a melodious vocal styling
of " Sweet Violets."
Well established as a purveyor of organ interpretations of popular songs, Ken Griffin presents
two numbers that are revivals on Columbia DB29I1.
They are " Wonderful One " and " Together."
" Down in the Forest " and " Song of the
Thankful Heart,",_ by the Luton Girls Choir under
the leadership of Arthur E. Davies on Parlophone
R3431, is the result of a novel recording experiment.
In order to present these two fine ballads in the most
effective manner, and to enhance the outdoor
atmosphere of the songs themselves, they were
actually recorded in the open air. The spot chosen
was Black Park, Iver, Bucks.
-

Editorial and Advertisement Ogees

:

"Fraottoal.Wireless,' George Rewnes, Ltd., Tower Rouse, Southampton Street, Strand, W.C.2. 'Phone
Telegrams

Newnes, Rand, London.
Registered at the G.P.O. for transmission by Canadian Magazine Post.

:

Temple Bar 4353.

:

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be
written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible
for manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended for
the Editor should 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, -photographs and articles published in Practical Wireless " is specifically reserved throughout the countries
signatory to the Berne Convention and the U.S.A. Reproductions or imitatens of any of these are therefore expressly forbidden. " Practical
Wireless " incorporates " Amateur Wireless."
"

-
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BOOKS
" Amateur Radio " publications: Transmitting Licence, 32pp.,
1/-; Service Valve Equivalents, 32pp.,
1/31 Transmitter Interference, 32pp.,
1/6; .eimple Transmitting Equipment,
52pp., 2/3; Microwave Technique, 68
pp., 2/3; Receivers, 96pp., 3/9; Valve
Technique, 104pp., 3/9; V.H.F. Technique, 96pp., 3/9; R.S.G.B. Bulletin,
current issue, 1/6. Five recent issues,
2/0. Prices include postage. RADIO
SOCIETY OF GREAT BRITAIN, 28,
Little Russell St., London, W,C.1,
R.S.G.B.

ALIGNMENT PEAKS, Second edition,
5,000 superheterodyne alignment peaking frequencies, 4/9 post
free, The Practical Radio Engineer,
quarterly publication of the Institute,
sample copy 2/- post free. Membership and examination data, 1/- post
free. Secretary, I.P.R.E., 20, Fairfield Road, London, N,8.
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OUTSTANDING BARGAINS : Rola
5in. P.M. Speakers, 12/6 post free.

RATES

Mains Trans. 300-0-300, 6v 5v 100
M/a, 17/6. New bxd. 9D2 Valves, 5/-.
Mie Trans, 100-1, 3/3.
3 -way Tag
panels, 5/- 100. Hand Lamp, with
battery, 3/3.
Room -to-Room Telephone, 5/6. Bin. P.M. Spkrs., 13-/11.
Hundreds other bargains. Stamp list
D. F. STRANGE, 52, Pendlestone Rd.,
London, E.17.

per line or part thereof
average five words to line,
minimum 2 lines.
Box No.
6d. extra.
Advertisements
must be prepaid and addressed
to Advertisement Manager,
" Practical Wireless," Tower
House,
St.,
Southampton
Strand, London, W.C.2.

41-

EDE'S STUDIOS, Chelsea.
Good
used spares from Ekco radio chassis.

Mains Transformers, 350-0-350 80 ma
4v 2 amp, 4v 4 amp 200-250v input,
12/6 inc. post. Rola mains energised
Speakers, 8in. 2,500 ohm field, with
baffle, and pentode trans., 14/- post
free ; 2,000 ohm field, 5,000 ohm field
less trans., 10/- post free; or with
damaged cones, 5/-. Chokes, 400 ohm
Pentode Speaker
60 ma, 2/6 ea.
Trans., 2/6. I.E. Trans. 110 kcs in
London, S.W.1. (Abbey 2384.)
alu. cans with trims and diag., 3/6.
pair 110 kcs Ose. Coil with diag., 2/6.
ALL MAGAZINES. -We can arrange 3 -gang Condensers, .0005 with trims,
subscriptions to any British or drum and SM drive, 5/- ea, 3 -gang
foreign wireless and TV magazine. Condenser, .0005 with Osc, sect. cut
Send to -day for our free booklet away for 110 kcs, complete with dial,
giving details and prices., WILLEN large knob and SM drive, 5/6 ea.
LTD., (Dept. 40), 101, Fleet St., 2 -Band Aerial Coil (band-pass) with
London, E.C.4.
diag. and W/ch switch, 4/6 ea. Twin
HF Hum Supressor Chokes for mains
ea. 0.2 amp Droppers.
THOUSANDS
enjoyed them this input, 2/-complete
with fixing rod, 2/ summer
Did you'? Build your 800- ohm
own " Personal Portables " or even ea. Knobs, brown, set of 3, 1 3large,
meg
Controls,
make " A Portable Televisor " and 1/- per set. Volume Toggle
Switches
SW, 1/6 ea.
beat the Budget. " Personal Port- with
on/off, 1/- ea. Resistors, 3, and
ables " 2/8, " A Portable Televisor " D.P.
3/2, post paid, from BRADBOOKS, 1 watt, 1/3 doz. (our selection).
Round-type Bakelite Cabinets, 10/- ea,
Sennen, Penzance, Cornwall.
inc. carr. All components are tested
before despatch. Special offer Ekco
AC Mains Receivers, types AC157,
RECEIVERS & COMPONENTS AC75,
AC267 (round type), 35/- ea.,
carr. These sets use 4v British
EVERYTHING for radio construc- 5/base valves, AC/DC AD76 (round
tors, Condensers, Coils, Valves, Resis- type),
30/, 5/- carr., 13v valves. All
tors, etc. Send stamp for list. sets less
Terms C.W.O. or
SMITH, 98, West End Road, More- C.O.D. overvalves.
£1. Please add enough
cambe. Quick service.
for post. EDE'S STUDIOS, 255, Fulham Rd., Chelsea, S.W.3, (Phone
FAMOUS TRANSMITTER Receivers, FLAxman 5587.)
complete with 9 valves, not guaranmuch
teed, but
cleaner than our
previous stocks; post paid 20/-; con- MIDDLESBROUGH.-Denco and View sisting of 2 parcels. Trade enquiries master TV Kits, C,R. Tubes, Coil
invited. We have numerous com- Packs, Valves, etc.; send for free lists
ponent parts for amateur and pro- to PALMERS, 114, Waterloo Road,
fessional. A few parcels' left. 50 (Phone
3096.)
new, 50 used, Resistors, 6/6. 8 mfd.
'Ally Condensers, damaged cases, 1/3.
AUTOREX MOTORS, New Whittington, Chesterfield,
ALL STANDARD SIZE Condensers,
.0005 mF per gang, 1 gang 2/9,
4 gang 3/9; 465 Kcs IF
EX-GOV.
ITEMS. -All guaranteed. 2 gang 6/6,
aligned and sealed, guaranTOC Block Paper, 4 mfd, 600v, 2/9; transf,
with " Osmor " coiI
teed
perfect,
WW Pots, L/S 200 ohm, 5K, 20K, pack, con. instr.,
pair. 931A
50K, 2/3; Electrolytics 8 mfd 500v Valves, 15/-. Bulgin6/65 -pin
Plug and
Cans, 1/9; 12 mfd 50v, 6/6 doz.; Socket, 2/6.
Quantities
supplied.
25 mfd 50v Tubs TCC, 1/1; 200 mfd THE
RADIO SERVICES, Lr, Bulling 12e Cans, 11d.; 5.1124, less valves,
10/9, plus 2/- carr.; Chokes, 40ma ham, Hereford.
BRITISH SHORT WAVE LEAGUE is

devoted to the interests of amateur
radio enthusiasts. Publishes 12 -page
" BSWL Review," monthly (members
only
Offers many services and
activity departments. World wide
membership. Founded 1935. Apply
for details to: BRITISH SHORT
WAVE LEAGUE, 55, Victoria St.,
,

!

MAKE THESE RECEIVERS -concise
books of instructions, 1/6 ea., for
TRF 2WB, £5/10/-; MSS S'het..
£6; LMS S'het, £6/5/-; complete
with cabinet and valves. Thousands.
of components available.
.1 x 350v
tub., 2/9 doz. Dial Drum, 2in, 6d.
Microphones. 1/6.
Ex-RAF 40.:1
Trans., 6d etc.. etc. 3d. stamp for
latest list. SUSSEX ELECTRONICS,
LTD. (W.), Princes St., Brighton.
HANNEY

OF

BATH

offers:

Eddy-

stone 740 Receivers at the old price
of £35/10/-; Acos GP20 Pickups
standard or LP, 71/5, heads only
43/4; WB Stentorian Speakers, complete range, as advertised; ETA 4 station tuning unit, 47/4; Osmor
" Q " Coilpacks. type HO 52/-, H.F.
stage. 21/8; Wearite " P " Coils, all
ranges, 3/- each: Denco type " C "
THE Coils, 6/- pair.
All Components ex-stock for WW, EE. PW. PT
and Viewmaster Televisors, L'don,
B'ham and Holme Moss. We have
stocks of the following Cathode Ray
Tubes
Mazda CRM91. CRM12IA.
CRM121B. CRM123 Mullard MW22:

:

MW22-16, MW22-17. MW22-18,
MW31-16, MW31-17. MW31-18: G.E.C.
6504A; Ferranti T12/44; Brimar C12B.
We pay carriage on all tubes and
guarantee safe delivery. (No c.o.d.
on tubes.) Send 3d. stamp for our
14C,

lists: new goods only; no surplus.
C.W.O. (preferred), or c.o.d. (no
c.o.d. under £1) Cash refunded on
goods out of stock if necessary. L. F.
HANNEY. 77. Lower Bristol Rd.,
Bath, (Tel.: 3811.)

:

:

:

l'Oh

500

ohms,

2/3; Soiled Valves,

EF36 3/6, EF39 4/6, EBC33 5/6, SP41
1/6, SP61 1/11.. For terms see
display advert page 500.
RADIO
SUPPLY CO., 15, Wellington

Leeds,

st

50/12, 4d,; Plugs, Jacks, 6d.; Mikes,
40/50, 9d.; Mike Trans., VCR97
Holders, 1355 IFT, 1/-; Sleeving, AE,
2d., 2B6 3/6. S.A.E. list, Post extra.
ANNAKIN, 25, Ashfield Place, Otley,

Yorks.

VALVEHOLDERS, 1d.; Tuning .0005,
2/6; Twin s/s 3/6; í/s 4)6, 4 gang
2/6; Bakelite s/s 3/-, 1/s 3/6, List
2$d. CARTER'S, 67, Bell Lane, Mars-

ton Green, Birmingham.

COMMUNICATION RECEIVER required. Full particulars, FE.NNELL,
Lower Fields,
9.
Dobcross, nr.
Oldham,

YOU ARE INVITED to call and hear
the wonderful new " Symphony "
range of N.R.S. audio amplifiers, with
their three channels giving independent control of treble, middle and
bass, 5 -watt model, 91- gns.; 10-watt
model (now with push-pull triode
output), 15 gas. If you cannot call,
send 5d. for full catalogue and bargain supplement. Decca A.C. Gram.
Motors for 334 or 78 r.p.m., £4;
ditto, with switch for 331, 45 and 78
r.p.m., £7/3/4.
Decca Pickup to
match with Acos hi-fi crystal cartridge for 78 or L.P., 53/-; or with
both interchangeable heads, 84/6 ;
post 1/6. Acos G.P.20 Pickups, with
std. or L.P. head, 71/5; or with both
heads, 114/9,; post 1/6.
Garrard
centre-drive A,C. Gram. Motors, with
pickup arm and autostop, de luxe
model, £715/-.
N R.S. De Luxe
Portable 3 -speed Record Players
fitted two Acos hi-fi crystal heads,.
special value, 15 grrs,, carr. 5/-,
Record Player Cases, 164in, x 13 -,'in. x
7in., beautifully covered in brown
leatherette, sprung carrying handle,
uncut motor board, while they last,
only 57/6. Bass Reflex Cabinet Kits,
give superb bass response and crystal
clear top (yin, patent timber), fully
cut, practically fall together, only
screwdriver reqd., fitted felt and deflector plate, 8in, speaker model
2ft. bin. high x 1ft. 3in, wide x ift.
deep, 851-; 10in, speaker model, 07/6;
12in. speaker model, 107/6, carr, 7/6;
available ready built, 7/6 extra. Full
-

catalogue, 5d,
NORTHERN RADIO
SERVICES. 16, Kings College Road,
London, N.W.3. (Primrose 8314.)
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FLEX.-Super quality Aero Intercom.
leads containing 4 lengths, two
screened, tot. approx, 24ft., 2/3 each,
5 for 10/-, post free.
L.T.S. LTD.,
" Bromyhurst," Barton Rd., Urmstem.
WALNUT Radiogram Cabinets of distinction; stamp details. R. SHAW,
69. Fairlop Rd., E.11.
MAGSLIP TRANSMITTERS from 10/-,

Ideal for remote radio control, including antenna direction indication.
Stamp for details. ENGINEERING
FACILITIES, LTD., 29, Rea St.,
Birmingham, 5.
SV?,ICHRONOUS MOTORS, 200-250v,
50 cycles, clock type, 12/6 each,
1/ -,`postage;. suitable for
model
eng)neers. UNIVERSAL ELECTRICAL,
217a, City Rd., London, E.C.1.
SALE, R.107 Communications
Receiver, £15 or near offer.
L.
CHRISTIE, 36, Hunter Rd., Ilford,
Essex..
FOR

-

COULPHONE

-

-

RADIO.Business now

closed down. Any communications to
COULBORN, Sea View House, - St.
Bees, Cumberland.
SERVICE
SHEETS, circuits,
etc.,
copied. S.A.E. for details to: PHOTO PRINT, 18, Hyde Grove, C. on M.,

Manchester,

13.

WALNUT

RADIOGRAM CABINETS,
stamp details. E. WISHER, 501, Hale
End Rd., Highams Park, E.4.

G. E. C.

GERMANIUM
CRYSTAL DIODES
LATEST, SMALLEST
SUPREME CRYSTAL DETECTOR.
Midget Size, 5/16in. x 3/16in.
Wire Ends for Easy Fixing.
4/6 each, postage 2/-d.

Wiring instructions for a cheap, simple
but high quality Crystal Set included.
Technical Details and Selected Types
available.
SILICON CRYSTAL VALVE.
3/6 each, postage lid.
Fixing Brackets 3d. Extra.
COPPER. INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ.
COTTON AND SILK COVERED.
Most gauges available.
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.

student for cash, A.P.
Signal Generator and Oscilloscope.
WANTED by

Details Box No.
ONE

SEND STAMP FOR LISTS.

CRYSTAL SET

206.

1155A Ex-R.A.F. Receiver,

out-

put stage included, very good,
£6/10/i. One R,1481 type Receiver,
with type No. 3 power unit, as new,
£5110/-. One Taylor Circuit Analyser,
type, 20A, new, £7/10/-.
Box No.

INCORPORATING THE SILICON

CRYSTAL VALVE

Adjustable IronCored Coil.

RECEPTION

GUARANTEED

207.

Polished wood. cabinet, ISI-, post 9d.
A REAL CRYSTAL SET, NOT A TOY.

-I- RF25 $ 200-250v., A.P.P.U.,
6V60y.St.; £7J10/- (me. p.p.). Box

POST RADIO SUPPLIES

R.1355

No. 208.

33 Bourne Gardens, London,

EA

VALVES.-Special job lot offer of
Popular types. Spot cash wanted.
Write first Box No. 209.

527

UNIQUE OFFER of new 1.4 volt bat.
Valves, ideal for that T.R.F. job. Set
of 3 for 12/6, comprising 1 each of
1LN5, 1LD5, 3D6, post free.
'R.
ARMES,
15,
Lebanon Gardens,.
Wandsworth, S.W.18.

REPAIRS AND REWINDS
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
34a, Billingdon Road, Oxford.
VACUUM

CLEANERS and
Gram,
Motors, repairs cur speciality. Armature rewinds, new bearings and-com,
mutators fitted, also transformers
rewound, speakers repaired.
Competitive prices.
Trade enquiries
invited, 7 days c.o.d. service. Send
s.a.e. for price lists to: A.D.S. CO.
(V.E.M. Dept.), 261-3, Lichfield Rd.,
Aston, Birmingham, 6. Est. 1935.

EDUCATIONAL
MERCHANT NAVY and Air Radio.
Here is an opportunity to train. as
Radio Officer. The big liners are
open to you, but you must qualify
for the P.M.G. Certificate.
Day,

Evening and
Radiocerts " postal
courses.
S.A.E.
Prospectus from
Director, THE WIRELESS SCHOOL,
21,
Manor
Gardens,
Holloway,
London, N.7, (Estd. 30 yrs.) (Phone:
ARC 3634.) Students deferred from
Military Service.
WIRELESS.-Postal Course in theory
for Amateur Transmitting Licence,
complete with text -book at moderate
fee also instruction at school for
P.M.G.'s Certificates to become Radio
Officers in Merchant Navy at good
salaries, Recognised by Ministry of
Education. Apply B.S.T., LTD., 179,
Clapham Road, London. S.W.9.
`

(Est, 1906.)

Student has ever failed
to pass his examinations after completing our appropriate study course.
Now in our eleventh year and this
claim is still true. All our courses
NO B.N.R.S.

WILL anyone having information on
the technique of respraying Valves,
please communicate with Advertisers,
who will remunerate generously for
right. process. Box No. 210,

Mains Transformers
UPRIGHT DROP
THROUGH AS
ILLUSTRATED.
Two
Types Only.

are conducted by correspondence and
our syllabus includes Brit.I.R.E., City
and Guilds exams.
Also maths,
physics and radar. Nothing succeeds
like success and what we have done
a thousand times already for your

TAPE RECORDINGS, ETC.

No. 1 r 250-0-250v.. 80
mA., 0-4-6.3v., 5 amp.
0-45v., 2 amp. No. 2 ;
Same, but 350e. Both

NATIONAL

TAPE

RECORDING

Amplifiers,

-

Guaranteed.

7

151- post 1/- for 1 to 3
NILLFIELDS RADIO.

watts, 16 gns, S.A.E.
enquiries. HARDING ELECTRONICS,
120a, Mora Rd., Cricklewood, London.
valve,

10

RECORDING

WIRE,

SS,

3,600ft.

reels, 5/6; Recorder constructional
details, 1/6. 12, Rossendale Ave.,
Blockley, Manchester.
MAGNETIC SOUND Recording Wire,.
steel, temporary wooden
hours' running
spools, approx.
time at 2ft, per sec.; 14/- per spool.
A. SMART, 40, Grange Rd., Halesowen, Works.

stainless

TAPE RECORDING.-The new Line A-

ToneRecording Panels, 3 speeds, 3in.,
7/in. and 15in. per sec, by push-button
control. The Line -A -Tone Recording
Unit, complete with microphone and
tape, 'in an attractive walnut cabinet;

price £68. Recording heads and all
Order now, delivery
accessories.
good.
MORECAMBE SOUND SERVICE, Sealand Works, Cross Cop,
Morecambe.
£190 WIRE RECORDER.

Burnham Road,
Whitley, Coventry.

8,

Substantial

reduction. VILELA, 17, Wheatclose
Rd., Barrow-in-Furness.

nnll

22, Frances

IBHma7LLi7 14íJ11 Scn thorpe, Lincs.
NEW GOODS ONLY
CONDENSERS. -450 v.w. 1 mfd., 2/9

colleagues, we can do again, for you
-and all for £1 /1 /- per month.
Free
booklet
from
BRITISH
RADIO

SCHOOL,

66,

Addiscombe Road, Croydon, Surrey.
(Telephone: ADDiscombe 3341.)
A.M.I.Mech.E., A.M.Brit.I.R.E., City
and Guilds, etc.; on " No Pass-No
Fee " terms.
Over 95% successes.
For details of exams. and courses in
all branches of engineering, building,
etc., write for 144 -page handbookFree. B.I.E.T. (Dept. 242a). 17. Stratford Place, London, W.1.

4, 3/2; 8, 3/4; 16, 4/6; 8-8, 6F8
8-10, 7/6; 16-10, 10/6; 500 v.w. 8 mfd 4%16 6,6; 8-8, 77-; 8-16, 8/6; 25x25 v, 20
25 x 50 v, 2,3; 50 x12 v, 2/3; 50x 50 v 2!6
Tubulars, 500 v.w. up to .01, 10d.:_.02, .03
110.; .05, .1, 1/1;25, 1/9; 5, 2/10
Moulded Mica, up to .0003, 10(1.; to .01, 1/6

THE INSTITUTE of Practical Radio

and address on all correspondence.

Colwyn Bay.

2, 313;

Engineers have available Home Study
Courses covering elementary, .theoreticaI, mathematical, practical and
laboratory tuition in radio and television engineering; the text is suitSil. Mica, up to 80 pf., 9d.; to 8 K. pf..,. L-.
able coaching matter for I.P.R.E.,
VOLUME CONTROLS.-Lg. spols., all Service, entry and progressive exams.
values, 3/6; with SW, 5/3; D.P. SW, 6/
Tuitionary
at pre-war rates are
Semi. Midg. Type, 8, 1,"1, 2 meg., 5/-; with moderate. fees
The Syllabus of InstrucSW, 7//-; D.P.SW, S/-; Wire Wound, less
tional Text may be obtained, post
SW, 1 K to 80 K, 6/6; 100K, 7/9.
RESISTORS.-All Values, l w, 5d. ; 6 w, free, from the SECRETARY, Fairfield
70.; 1 w 90.; 2 w., 1,2; Wire wound, 5 w. Road, Crouch End, N.8.
up to2K, 2/-; 3K to 50K, 2/6; 10w up to
12 K., 2/9; 20 w. up to 12 K., 4/-; Mains
THE WORLD. -600 Radio Officers
droppers, 2 adj. taps, .2 a., or .3 a., 5,3; SEE
required. Send 2d. stamp for proLineeord, 3 way, .2 a.,- or .3 a., 2/6 yd. spectus
to Britain's leading college.
TERMS.-Orders up to 10/- post 4d., up
to £1 6d. Post over free. List, 4d. Cash We train most in shortest period at
with Order, Please PRINT your name. lowest cost. WIRELESS COLLEGE,
,

-
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THE MODERN BOOK CO.-Post War Communications Receiver
Manual, by H.

W.

6d,

G. A.

edition, 7e. 6d., postage

Briggs. 3rd
4d.

Practical Wireless Encyclopaedia,

by F. J. Carom. 12th revised edition,
21s., postage 9d.

The Radio Amateur's Handbook,
by The American Radio Relay League.
28th edition,' 22s. 6d., postage ls.
ílagnetie Tape Recording, by P. A.
Tarry. 4th, revised, edition, 6s. 6d.,
postage 4d.
The Radio Handbook, by Editors
and Engineers, Ltd. 13th edition,
48s postage la.
The 1Viiliamson Amplifier, by D. T. N.
Williamson, 3s. 6d.. postage 3d.
Radio Valve Data, by " Wireless
World." 2nd edition, 35. 6d., postage
3d.

Brinier Radio Valve and Tele tube
Manual, 4s., postage 3d.
The De Luxe Rome -built Televisor
and Radiogram, by W. I. Flack,

6s. 6d., postage 4d.
We have the finest selection of British
and American radio books in the
Country. Complete list on application.
19-23 PRAED STREET

(Dept. PI I), LONDON, W.2.
PADdington 4185

TAPE RECORDING

MAKE YOUR OWN TWIN
TRACK RECORDER
Complete Kit including finished Lane
Tape Table.
Price £26. Carriage and
packing, 10/- extra.
Plans and Instructions with Price List of
lndividual Items, 4/6.
Stamp for Lists. Tel.: St. Albans 5951.
BOLD & BURROWS,

12

Vernlam Road, St. Albans, Herts.

AUTOMATIC SWITCHES
(reconditioned)
All types of clockwork and electric switches
all reconditioned as new and guaranteed
VVrite to

:-

from

351-

TIMESWITCHES for illustrated details.
GEORGE STREET, NORTH SHIELDS,
NORTHUMBERLAND.

LOUDSPEAKER

Fi.delict

Sams. 2nd edition,

27e. 6d., -postage 9d.
Television Explained, by W. E. Mille r
3rd edition, 5s., postage 4d.
Television Receiving Equipment,
by W. T. Cocking. 3rd edition, 18s.,
postage 9d.
R,S.G.B, Amateur Radio Call Book,
Autumn, 1951, 3s. 6d., postage 3d.
Sound Reproduction, by G. A. Briggs.
2nd revised edition, 10s. 6d., postage

Loudspeakers, by

THE

November, 1951

SEPARATORS

The many advantages of the use of separator
and two speaker units in high fidelity
equipment are fairly well known ; for those
who may not be so familiar with them,
however, we offer our leaflet S.E.3.
.Units available ex -stock are :
IBs. 6d.
Model A, kit of parts
22s. 6d.
Model A, built and tested
Model B. This model permits the adjustment of treble relative to bass or the use
of speakers of different impedance.
Kit of parts, 32s. 6d.
Built and tested, 41s. 6d.
Post and packing 14.
S.A.E. for further details or leaflet 5.8.3.
SCRATCH FILTER
Easily fitted to pick-up or amplifier and
gives a marked reduction in scratch. -!7s. 6d.

MODERN ELECTRICS
LTD.

7

Decca 3 -speed A.C. gram units,
complete
. £7 3s. 4d.
Dual PICK-UPS for
above, for L.P. and standard
recordings
.. £3 19s. 2d.
Cosmocord G,P.20-we still have
a small stock of these famous;
PICK-UPS, price
£3 lls. 5d.
G.P.19 Spare Heads-L.P. and
standard for the above £2 3s. 4d.'

Luxury 7-valve
Radiogram chas-

sis 521-15-0.
Also 9 -valve De
Luxe Chassis at

sheets

request.

on

GARRARD, PLUG-IN type!
HEADS, for 65A and 70A.
GARRARD ADAPTORS to
convert older models.
Recording TAPE, by E.M.I.'
and SOUNDMIRROR, price

ELEflfRO

£25.5-0, and 5 valve model at
815-15-0. Data

E,fELOPM4-ENTS..

18

Broad Road,

%Vlliingdon,Sussex

£1 Ss. Od.

Recording TAPE, by G.E.C.

LYONS RADIO

£1 10s. Od.

Recording TAPE, by DUREX

LTD.

£1 15s. Od.
(per 1,200ft. reel.)

3, GOLDHAWK ROAD, Dept. M.P.
SHEPHERDS BUSH, LONDON, W.12
Telephone : SHEpherds Bush 1729

RECEIVERS TYPE 3515. -Adaptable for
reception of Television sound or vision
details of which are given in the May "Short
Wave Listener." Fitted with 10 VR65's,
1 VR92, 5 VR56's, 3 VR55's, 1 VR54, 1 VR53,
13 Mc. I.F. strip and a wealth of useful
components. In good condition.
Price complete with valves, 53.17.6, or less
valves 30'-. Carriage 7/6d.
WAVEMETERS TYPE W1239. Frequency range, 39 to 51 Mc/s. Rectifier type
employing 4 valves (1 each of VR92, 6J5,
Vi103 6x5). The tuning control is fitted
with a Muirhead slow motion drive and all
components and construction are of the
very highest quality. Built to laboratory
standards in copper lined cases measuring
15f x 9 x 10 in.
For A.C. mains 200-250v.
50 cps. operation. In brand new condition
supplied in makers' transit cases,
Price £3.19.6. Carriage 5/-.
ACCUMULATORS. -24v. 11 amp -hour at
5hr. rate. Case size 8 x 75 x Tin. approx,
with terminal cover projecting one side
31ín. These are in brand new unused condition manufactured by leading U.S.A.
makers.
Price 52/6d. Carriage 10/64. (5.,- returnable
on packing crate.)
CATHODE RAY TUBES. -Brand new in
maker's carton, type 5CP1, Sin. dia. American type suitable for Television, etc.
Price 25/-, Packing and post 216d.
COSSOR DOUBLE BEAM OSCILLOSCOPES,-We have a limited stock of these
well known Oscilloscopes, type 339A, which
we have reconditioned throughout as new
and fitted with new C.R. Tubes. In perfect
working order.
Price £45.0.0. Carriage 22/6d. (10/- returnable on crate.)
-_

Just released-" MAGNETIC
RECORDING," by Chief
Engineer, Brush Development Co.
The most comprehensive publication on Tape and Wire recording.
26/- post free.

MODERN

ELECTRICS

LTD.

164, Charing Cross Rd., W,C.2
TEMPLE BAR 7587.
Export enquiries welcomed.

THE INCOMPARABLE

GLOBE -KING

SINGLE VALVE S.W. RECEIVER
WORLD - WIDE

RANGE

11-100

METRES
CRYSTAL-CLEARNOISE FREE RECEPTION
ELECTRICAL

BAND - SPREAD
TUNING
EXTREMELY LOW RUNNING COSTS
Catalogue Free. Stamp for postage
46,

JOHNSONS (RADIO)

FRIAR STREET, WORCESTER

Coil for Summer All Dry Portable (June),
4/3, TRF Plus Reaction for All Dry 3 Band 3
(Aug.), 6/6 Pr. TRF Boxed With Circuit,
5/3 Pr. IFTs High " Q " of 150 Plus, 11/6
Pr. Miniature Coil Packs LMS S/ket,
27'6 ea. Miniature S/het Coils Iron Core
AE and OSC LMS, 2'3 ea. 3in. PM Speakers,
13'-..01 Mfd. 1.030 v. Wkg., 3'-doz. Assorted
Mica, 3'- doz. 50 x 50 PF Ceramic Trimmers
6d. ea. L & MW Ceramic Twin Padders
1/6 ea., etc., etc. Mail Order Only,

T. G. HOWELL,

29, McIVILLIAM ROAD, BRIGHTON, 7

RADIO UNLIMITED
TRANSFORMERS
ELM ROAD, LONDON, E.17 (KEY
we,
v.
v.
a.
11í.T.1.-250-0-250
6.3 v., 3.5-a., 0-4-5 v.,

BO

;

0-4

5

49131

;

2 a.
Coast to Coast -By Return of Post
M.T.2.-Same as M.T.1. but 350-0-350 v.
SELECTED BARGAINS
M.T.3,-30 v. ; 2 a.: tapped every 3 volts.
All primarle5 tapped for. 200 to 250 v.
M.T.4. Auto 0- LOUDSPEAKERS.-2l`an., 11/6
31.n.,
10-120-200-230- 12/3011.. 14/6: 5ín., 13/6 Olin., 13/6 ;
10in., 29/9ín., Elip, 22/6.
2.50v.100 watts. Bin., 1516
Examine what OUTPUT TRNS,-Pentode, 3/11 H/duty,
you buy.
5/9.
From compo- VALVES. -1T4, 154, 155, 1115, 616, 6V6,
nent dealers 6Q7, 5U4, 6SN7, 6SL7, EF50, EF91, 2516,
or write to us KT33c, all at 10/-. EF39, EF36, EK32, EL32.
if unobtain- KT2, 0M, 6B8, 6AC7, 6SG7, 6K7, 6N7, 105,
able.
all at 7/6 each. 9D2, 6J5, SP61, SP41, P61,
The maximum 8D2, 4D1, 9003. 9002, VR92, KTZ73M, VU111,
price for these all at. 5/- each.
transformers MALNS TILNS.-350-0-350, 6 v., 5 v., 100
is 211 each. m/a, 23/-, post 2/-.
:

;

;

:

:

;

s

DOUGLAS COIL CO.,
RADIO
COMPONENTS THEBRINKLOW,
RUGBY.
DARLINGTON
STREET,
EAST

CONDENSERS. -4 mf./450 v., 1/9:6 ref.!
450' V., 2/9..8 x 16/450 v., 41- : 161450 v.,
4 for 12/8/500 v., 3/- : 16/500 v.. 4'3.
RESISTORS.-Asst, 1 watt, 3/- doz.
Bargain List Available.
Stamp please.
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CORNER"

teidft f'idelit:y
._1\7IICROP110V

deteedte
with

PUBLIC ADDRESS, f
AMATEUR RADIO TRAN

FOR

OSMOR
"

"t

COILPACK

coil
and
switching
problems are solved in
a matter of minutes with the pre aligned OSMOR
" Q " Coilpack. No
complicated wiring circuits -lust
five simple connec- TYPE MIC f6
tions and you're
all set for better
whistle - free "
listening. All types
available for mains
and battery sets,
complete with full
instructions and
circuit diagrams:
Your

As specified for conversion of the Type 25 unit
of the T11.1196, also Type
18 and wartime utility
receivers and others.

Send 5d. stamps for
free circuits and
new illustrated lists
of Coils, Coilpacks
and all Radio Components.

OSMOR RADIO PRODUCTS
SURREY.

Telephone:

Croydon

1220

prestige

Price f6 ds.

Od.

(either model).

Incorporates the Revs Floating Crystal Sound
Cell giving a response substantially flat from
30-10,000 cps. Unaffected by vibration, shock
Alternatives
and low -frequency. wind noise.
mountings as shown (MIC 16-2 and MIC 16-Cb.

Price f12 Its.
LTD.,

COSMOCORD

THE Chassis People
The

Incorporates the Acas "Fit
I" insert giving
extreme sensitivity and high fidelity. Response
substantially flat from 40-6,000 cps. Vibrationand shock -proof. Not affected by low -frequency
wind noises. Two alternative mountings available as illustrated (MlC 22-2 and liC 22-1).

Od.

(either model).

LT?

(Dept. P.18.), BRIDGE VIEW WORKS, BOROUGH HILL,
CROYDON,

S,

ENFIELD,

The solder

of Armstrong

MIDDLESEX.

for all

chassis is firmly based upon many

of constant endeavour
to produce reliable and efficient
receivers at an economical
price. Our present range of
years

.td'p

ee..

,aahd..`

TELEVISION
CONSTRUCTOR SETS

HOME

will even further advance
the already high reputation
by
our receivers.
enjoyed
We are delighted to give demonstrations in our showroom and Designers of television constructor
our illustrated catalogue will be gladly sent on request.
sets know that the efficiency of
chassis

their equipment depends on the
ALL -WAVE RADIOGRAM solder used by the constructorCHASSIS. 5 wave bands covering from 10.9 to 550 m. and 800 that's why they recommend Ersin
to 2,000 m. R.F. pre -amplifier. Two I.F. stages with variable Multicore for trouble -free, waste selectivity. Bass and treble controls. 15 -watt push-pull output. free soldering. Ersin Multicore, the
only solder containing three cores
For A.C. mains. (36.15.0, plus P.T.
of extra -active, non -corrosive Ersin
MODEL EXP 73. 8 -STAGE Flux, is obtainable from all leading
MODEL RF 104. 10 -VALVE
ALL -WAVE RADIO CHAS- radio shops. Ask for Cat. Ref.
ALL -WAVE RADIO CHASSIS. 3 wave bands. Variable C.16018, 18 S.W.G. 60;40 High
SIS. 4 wave bands. R.F. preselectivity. Fly -wheel tuning. Tin Television and Radio Alloy,.
amplifier.
Two I.F. stages
The size 1 Carton contains 37 feet
8 -watt push-pull output with
with variable selectivity. 10For A.C. of solder, costs 5/-.
Cor
negative feedback,
watt push-pull output.

MODEL EXP

12513. 14 -VALVE

-

A.C.

mains.

£24,

plus

P.T.

mains.

f17,I5.tl,

plus

P.T.

ARMSTRONG WIRELESS & TELEVISION CO.; LTD.
Warlters Road, Holloway, London, N.7. Tel, : NORih 3213

Ersin- Multicore Solder
to:
In

case

of difficulty in obtaining supplies, please tarite
MULTICORE

SOLDERS

LTIS.,

MELLIER HOUSE, ALBEMARLE STREET. LONSON. N.1

RxOenrf 1411
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A SECONDARY RECEIVER

A FRUSTRATED EXPORT ORDER
MAINS OPERATED
SUPERHET,
5 -VALVE
CHASSIS.
Completely wired, aligned and
ready for immediate operation,
covering three wave -bands (two
shorts and _medium). A really
excellent receiver ideal for new
installations or as a replacement
chassis in existing radiograms,
etc. The set employs a 5 -valve
line up either international
octal valves 6K8, CM, 6Q7, 6V6
and 5Y3 or E ' types ECH35.
EF36, EBC33, ELM and 5Y3 or
5Z4. The overall size is Siin,
deep x illin. wide x Min, high,
the dial size is tin, x Bin,

A.C.

-

NOTE THESE ,POINTS
(1) Coil assembly can be removed as one unit.
(2) Wave band indicator shows through glass scale.
4 watts output will work 10in. or 12in, speaker.
(4) Negative feed back and tone control.
+

November, 195i

D

Flywheel tuning and large clear dial.
(t) Oust cored coils and I.E. transformers.
(r) Sockets for pick-ups and extension speaker,
Only first-class parts have been used, e.g., mains transformer.
by ' Parmeko resistors by Erie,' Welwyn,' and ' Morgan,nr:ed- condenserss by Hunts & ` U.LC.', trimmers and tuning
condensers by Wingrove Rogers,' etc etc.
Complete chassis less valves, 59-10-0.
Complete. chassis with valves £11-10-0.
Complete c.ha cis with valves and 10in. speaker, 512-10-6.
I. not coiieetingadd 5 carriage and insurance.omit diagram -Supplied free with chassis or separately, price
(5)

4 VALVE MAINS KIT

If you act quickly, for less than. £2
you can have an additional set for
your bedroom, study, workshop,etc.,
-we refer to our Economy 4 ' Kits,
Only a limited number of which wilt
be available.

:-

Special features are

(1) All mains operation, therefore, negligible running costa.
(2) Four valves give clear and reasonably land results:

(3).Easy tct,construct (an intelligent boy could make it).
(4) Easy to control, only two knobs.
(5) Will receive any medium wave stations, two of which can be
selected for immediate switching (pre-set).
ALL FIRST-CLASS PARTS-EVERYTHING SUPPLIER,
With the '. Economy 4 ' Kit, among other things supplied are four
modern valves, metal chassis, tuning.coridépsërs,-mains transformer,. miniature moving -coil speaker, mama, ON/OFF switch.
etc.. etc. In fact, all parts except a little wire for än indoor aerial
and flex to connect to the mains.
Definitely nothing else needed the kit when completed will fit
into a box size Min. long and 63 in. high and lln:peep.
Price for complete kit with instructions 3911",$ús 2/6 postage
and packing. Instructions available- separately:4/6:
Act quickly on this the low price is posalhleronly.because Of a;
" good buy " of mainly Government Surplus'ked'gains.
;

E.F. 50

'

lib-.

>:_22ECISIONf>I
ï52-453,

FIceot

WStsc>irre391 14I11,
y'Gïl.> 71%I.AY. SE*,'D
.

!CS

..

Street;

ittnes6igi,

t.ETTtsRS

TO

DF.PT.7.

E.C.4.

Manor,

ktDSt iP.

NIiff.tdx:

GUARANTEED AND IN ires
EA` kÉ
ORIGINAL CARTONS,
As a result of a large purchase Of EF50 (VR91) valves,.
which were meant for abroad for the service of.
British equipment, but were never needed, we are
able to offer these absolutely newsttill in the original
cartons as ".hipped.- Each one is guaranteed fú1'
six months from the drte'of ,iu ehese,We carry very arge stocks of all types of radio
and TV -elves by all the leading makers," nd because w'
purchased in such large quantities before the Budget, we can
offer 11109 valves t single purchase tax, re., lire Budget prices.
Our stocks aie too varied to list here, we. suggest you call on les.
or alternatively, pot your order to Ruislip asid we shall fe,
pleased to send by in cared registeled pot.
Governmentsurplus valves are very rapidly coming to au end,,
we have had our share, bat, unfortunately; most of the good type,
nave now gone." On request, we will send you a list of the type',
still available, there are still plenty O n "n ns if you can edam
the tones.

t
-

T!ì

ADDII

G2AK

HOME STUDY

backs radio experience with
sound technical knowledge
MANY men who wished to link their
radio experience with a sound technological
background have received successful insiruction by, means or an I.C.S. Course.
Its value has been proved not only to
amateurs but to men who already have a
professional interest in radio and television engineering, .including those taking
qualifying examinations. It is invaluable,
also, to sladenls who 'wish to prepare
themselves for a job in ,thisfield. t'ourses
of Instruction covering radio and, if
necessary, ielevision include the following:
-

Complete Radio Engineering, Radio Service Engineers
Radia,Serssre and Sales, Advanced Short -Wave Radia
Radis
and
Elenreaºry Electronics, Radar,
Television Technology.
And the following Radio Examinations :
tiritish institution of Radio Engineer

hBais

7

UL

T.V. TUBE MASKS. 12in., New Ratio,: brand new, 15/ -_
each, post free:
CERAMIC COIL FORMERS. 5in, long by 2'.in. diameter
threaded 24 grooves,. 416 each, post free,
CERAMIC 2 -BANK SWITCHES. 4 -Pole, 4 -Way. Ideal
Band Switch. 319 each, post free.
OSMOR Coil Packs for Batt.' Superhet complete with
frame aerial, 5412 All typos of OSMOP, packs availableEx stock.
MIDGET SPEAKERS.-Goadman and W.B. 2_,In 161í
Elan 6in., 17;6.
WEYMOUTH MIDGET I.F.'s 465 kcls. Type P41 and
P4K, 151- pair. Kit of 4 Midget 1.4 v: valves IRS, 11-4, IS5- and
New and Boxed,
154, 301
MIDGET OUTPUT TRANS. for Personal Portables, 61
each. Balanced armature L.R.- 'Phones, 615 pair.
Full range of standard lines for Midgets and Personals alway
available.
XTAL DIODES, 319 each, or 4 for 141-. German'urr, diode
516 each.
MICROPHONES.-M.C. Hand Mikes No. 7, 3111, Post 9:
Carbon inserts, G.P.O. type, 216 ; Trans. to suit, 113. LOU
-Mailer Mikes, 716. Post 9d.
CONDENSERS. --8,000 v. Test, .1 tufd.. 31- each, Foal 94
AVO Multipliers, 4,800 'Volt for Model 40, 51-, Postage 9d.
POTENTIOMETERS. -5 watt wire -wound .20 k., 25 k., 2f-.
500 ohm H.D. Toroidal watt wire-wound,-316 each.
Carbon
100 k., -.I meg., 2 meg.,Il._
Type Potentiometers, .50
TWIN FEEDER. Good stocks. See" last month's advt;
Postagefree on all orders above El except where specifiicall
stated. Please print your name and address.
-

-

'

-

-

P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Write today for our FR;E "Radio" booklet,
which fully describes the*-above I.C.S. Courses,
Generous Discount granted to members of H.M.
Forces.

k

CHASf H. Y©UNG, C2AK
All C©llers to 110 Dale End;`

Birmingham

CENTRAL 1635

tote

º'ßlégs.,, tti

say,

6ViC

Mail ©icier.; to

1412

Holloway Head, Birmingha

MIDLAND 3254

