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Rear View of a Midget
Battery  Three-valver. Full
Constructional Details  in

This fssue
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now available again
FROM

amazing values.

® Stentorian

EXTENSION SPEAKERS

9/6

The benefits of specialisation make possible really
The efficient permanent magnet

speakers, giving remarkably pleasant repro- L‘XZ‘Y“:‘:;:';;“‘M’“') 35/6
duction, are housed  in  most aftractive (for low impedance extension) 43/6
cabinets, complete with VOLUME CONTROL. BABY TYPE BC

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS

GABINET MODELS NOW AVAILABLE

MINOR TYPE MX
(for low impedance extension) 29/6

MINOR TYPE MC

49/6

{with universal transformer)

MIDGET MOVING COIL UNITS 17° diam. Righly sensitive,
may bhe ured as mike or speaker. Complete with trans,
{state whether L.S, or Mike trans. required), 22/8.

IO-WAY PUSE-BUTTON SWH‘M complete with Knohs

Plate. Six i cofls. Trimmers and
Paddm No circnit or other particulars available, Fo
clear at 12/8, Originzl cost #5/-,

mmmm 'ﬂm diameter, 1 milliamp., 22 12s. 5
500 microampe., 52 18s, 84, ; 4tin. Imilliamp., 23 5s. 0d.- ;

2247,
2

MORRIS AND CO. (RADIO), LTD.

SHORT-WAVE COILS, | MOVING
fit octal soekets,
aerin} coils, 915,
41-94, or

560 3/
1 000 or ] 000 2"000 m.,
4' H G-mn H.P., trave,
9.15, 1296, 22.47, 41.904,

or 76-170 m., 2,0. B
chokes, 10-106 m., 1; 3; H

COIL SPEAKERS.
4~ in Kin. 24/-, Goedniany, Hlin., 30/-, Above are less’ Toutput trans.

. Rela 5in. 21/6; Gim. 22/8 ;

Plescy Sip. P.M. with trans.. 29/8. Mideet staudard or
P.P. wrans. for any above. 1048, Super quality giant Mateh-
faker output transforiuers, mmatch any tube single or PP,
to any voice coil, 15-watt, 38/=; 30-watt, 49,8 ; GO-watt, 59,6,

CROKES SH. 300 ohms, 40 m/a., 4/6; 30M., 400 chms
69 mpa.. 9[6' 30H., 160 mnja., 100 ohme, 15/« : A0M,. 185
ahws, o6 mja,, 25/- 20H., 200 m/a, 120 obme, 39/6 ;
1GH., 500 m/a., 62 ohms, /-,

500 microamps. 6d. Westinghouse Meter Rectifier
{or either type, 10 Mulhple ahums, 10, 160, 500 m/a., 10/~
Any value nmlhpher, 2/6 each.

SUPER QUALITY AC.D.C. 15 w. AMPLIFIKR, 3 stage,
Ligh gain, push/ptli, in steel cabinet, £15 15s, Od.

A.C./D.C. AMPLIFIERS, 5 watts output. bigh gain, three-

stage tudback 58 9. 0d.

BATTERY CHARGERS for 2 v. hatt, at } a., 25/-; for 2,

4 or 6 v. batt. at 1 u., 45/- ; for 6 v. batt. at 1 a., 36/~ : for

2 4§ or’il v. batt, at 1 a., 49/8 ; for 6 v, and 12 v. Datt. at
4a, MM

MAINS TRANSFORMERS, 300+300 v., 60 m/a., three 4 v.
2-3 a. windings, 26/~ ; 350+J.:0 100 mz. b v. 2a., 6.

2-3 a., 20/ ; .)0+Ja0 100 m/a., three 4 v. 2-3 a. windn g8,
29/-: 350+ 150 m/a., 4 v. 93 a.. 4 7. 3-Ga., 4 v. 1-2 a,,
4 v. 12 a. wmdmgs 39‘- H 2150+:150 150 mfs., b v. 2 a.,
q.:i . 3y, 2a. 36/ 300+ 500 2560 mje., b v. .3.1.

2 4254425 200 mja., 4 V. 2-8

G a., -, 47/=; 3504350 150 wja,, 4 v.
» 4 V. 3-4 u. 38/~ ; 300500 150 m/a., four
4 v. 28 a., Ll‘ wmdm(,s, 47/-. -

1.VALVE BAT]‘ERY S.W: RECEIVER, with 2-volt vulve,
4 coils, 12-170 m. bandspread tunine, 85/- including tax,

CHARBIS, 10x8x2lin, P=; 12x9, 7/8; 16x8in., 8/67
20 x 8in., 10/6.

6-200 m.,
SHORY-WAVE ~ CON-
DENS! , _all  brass
easily ganged, 15 mmid.,
11 25 m 3:
10 -mmid., 3/3 108
mmid., 3’11 160 mmﬁl.,
4/8; 250 ulmid‘, 5:8;
shaft  couplers, 6d. ;
flexible ditto, 1/-.
“'”

COILS. 0.‘3, 16-47,
54-100, 01261, 250-750,
TOO- 1000, 200. 557 avails
able as H.P. tnna,
aerial, or osc, coils, £/8
each. Suitable Yaxley
tvpe wave - change
switches, every type
available ; locatore, 2,8
each; wafers, 1/6 geh.
Buitable small 2~"an"
condensers ; 6005, 18/~;
suitable matohed Pairs
iron-cored 465 K.C\. T.F.
trang., 15/= pair ; midaet
type, 21/- pair. Suitable
60 yumfd. trinumers, 1'-;

(iu padder 730 mmifd.,

9.

500 < 30 < 100 10037 190 100, 2 anp., 5/6 © 40,000 obma

SEOQOTEING CORDENSERS. 50 mf. 12 v. 23 ;: 25 mf.,
25 v., 28 ; J0wmf, 30¥%..3/-; 2mf, 250 v, 318 ; 2k, 350 v.
48 4 wi., 450 v, 7/6: %+1G mf., b0 v, 9‘8 s 16 mr.

5/—6; 16 ml,.nuov 6/6; 8+4mf., 400 V.7, 6 s2mf

SUNDRIES. 2 mwm. Systeflex, 2}d. yd.. recin-cared sclder,
Bd. pev coil or 4/ per 1b, ; screened 2-pin plugs anil socket,
94, ; ditto, S-pin, 2/~ ; Octal soukets, Gd. 3 ditto, antphenol
ape, 1/-. "Morse buzzom, 3

size,
hohkn li. b—vo)t vvbmtnm 4-pin, 12'8.  Crysial pi X

23 18s. 9., including tax. Volume controls, any value, 39 ;
with switch, 6/-.

AMFERICAN VALVES. Many types i stock at controlled
prices, including 8VE, CF6, 3YH, 524, 2516, 75, 6K7, GAR,
45785, 106, 128K 7, 2545, 2546, 42, 80. 1IN, 1H5 1T5, 3544.

EMAMELLED COPFER WIRE. 11b. recls. 16 or 18 &3}6 H

20 e.,3/8; 2or24¢,320: Wor2wa, 4/2; 50 4/4 ;
32g,4/8; 34,85 36¢,5/8; 5845, 64,

REACTION CONDENSERS,
0003, 2/11, 0005, 38; 0003 diff., 3'3.

TANCES.

bakelite dielectric, 000‘2/9

260> 80 < 60X 60 ohws. .3 a 5/8;
tapped everv 3,600 chis, 10 w., §/a; ! w.,, res., 64, eauh ;
I w., 94 each,

OUR 1945 LIST IS NOW

ALL POST ORDERS TO:

AVAILABLE. All enquiries must
be accompanied by a 21d. stamp.

CALLERS TO:

e e

JUBILEE WORKS, 167, LOWER CLAPTON ROAD,

169, Flest Street, E.CA. (quttrul 2833.)

LONDON, E.5. (Amherst 4723))
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BY THE EDITOR

¥ - Television

THROUGH the Radio Industry Council the
radio industry has expressed its approval of
the Government’s éendorsement of the recom-
mendation of the Hankey Committee on Television.
They say that the earliest possible resumption of
the television service is a step in the right direction
and that manufacturers now know where they stand
and can proceed with production plans.

Thus the regular transmission of a still test
picture becomes more urgent than ever, and an
announcement from the B.B.C. on this matter 1s
eagerly awaited.

So far as the manufacture of television receivers
is concerned, the labour position, as in all other
industries, is still acute, but the industry confidently
hopes to have sets ready by the time the television
setvice is resumed. Prices will inevitably be higher
than before the war, and if television is to reach the
mass-matket, as has been confidently predicted, the
abolition of the Purchase Tax and the extension of
the service to the provinces are necessary. The
industry is already planning to urge these considera-
tions in the right quarters.

Owners of pre-war television receivers are waiting
éxpectantly for the day when they can switch them
on again. The industry issues a word of warning
here. These receivers have been standing idle for
over six years and it is most
important that they should have .

will now become worse, and owners of such receivers
will have to lay them by when they cease to function.
On the other hand, the English valve position is
improving and there has been a marked increase in
home-constructed receivers, as the sales of our
blueprints indicate. At the same time there is a
shortage of certain components, notably condensers
and loudspeakers, and readers are therefore advised
to make quite certain that components are available.
This they may do by writing to our advertisers and
submitting a list of the components required.

The labour position in the radio industry is not
likely to improve for at least six months, Itis un-
likely, therefore, that receivers and radio components
will be available in anything but small quantities for
some time to come. It is equally unlikely that there
will be a radio show next year. 'The organisation of
an exhibition is a vast task and work on it usually
commences eatly in the year when manufacturers
have settled their season’s programme. That will not
be possible until 1946 is well advanced. Dealers
will, therefore, make good this omission- by running
local exhibitions as goods become available.

Design Centres .
LARGE exhibitions, like that proposed for next

year, in which all British goods will be shown
are stimulants to manufacture
and to all concerned with the

an expert inspection before being

manufacture, sale and purchase

brought into use. Manufacturers
dre already making arrange-
ments to this end, but in
the meantime dealers are advised
to stress this point with their
customers. This journal is
making arrangements for the
publication of designs of tele-
vision receivers suitable for
amateur construction, but we
shall not release them until
components of a satisfactory
type and price arc available.

American Receivers and
* Components

THE American End-lease an-
ouncement has naturally
caus®d the Government to review
the dollar position. During the
war many receivers and com-
ponents were imported from
‘America. 'The replacement posi-
‘tion was always difficult, particu-
darly with valves. The situation

L EEER

Editorial and Advertisement Offices :

s Practical Wireless,” George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
W.C.2, ‘Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London,
Registered at the G.P.O, for tranymission by
Canadisa Magazine Post.

The Editor will be pleased o 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 con-
tain 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. X

Quing to the rapid progress in the
design of wireless apparatus and to our
efforts to keep our readers in touch
with the latest developmenis, we give
no warranty that apparatus desciibed
in ‘our columns is not the subject of

- letlers patent. .
wCopyright in all drawings, photo-
graphs, and _ articles published in

. S Practical Wireless »* 1{s  specifically

< yeserved throughout the countries

_ signatory to_the Berne Convention and

the U.S.A. Reproductions or imitations

- of any of these are therefore expressly

den. Pr
ncorporates “ Amaiteur Wireless.”
U
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of goods. There will, undoubt-
edly, be a radio section to this
Government-sponsored national
exhibition which is being organ-
ised by the Council for Industrial
Design. The exhibition is to-be
held in lL.ondon next summer.
The Council has announced its
plan for carrying out the Govern-
ment’s desire to put design‘in
industry on a basis comparable
with scientific and technical
research. Design centres are
proposed, the functions of which
will be to study the problem
of design in relation to the
products of the particular
industry, to collect and make
available to the industry inform-
ation relating to changes in
public taste and trade practice
in home and overseas markets
and to hold exhibitions both at
home and overseas ; to conduct
and encourage research. _
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Short Waves trom Cape Verdev Programmes from the Far East

MADRID Radio announced that a new short-wave
broadcastingsistation has been built in the Cape
Verde Islands and would operate daily from 1600
hours G.M.T., using a wavelength of 47.5 metres, The
trausmlssmns are bcmg heard at Good strength in England.

Ankara

NE of the strongest stations heard in England on
the 3r-rhetre band is that of the Turkish station
in Ankara. The transmissions are mainly in English,
and appear to have an aerial directed on this country.
The schedule is unreliable, but always can be heard
from 18.00 hours until 22.00 hours. -Ankara time is two

hours ahead of G.M.T.

These odd ancient oriental instruments have helped to set the design for many
modern music-making devices used in siandard symphonic practice.
Black, N.B.C. general music director and conductor, owns a valuable collection
He is here seem pointing out the characteristics

of antique instruments.
of an old violin.

Australia Changes in Schedules
N an announcement irom Sydney it was stated that
transmissions for the Forces would in future be on
31.32 and 31.20 metrcs. These transmissions are now
Deing heard all over Europe at good strength.

Tests from Holland
LREADY short-wave tests are being made -from
Eindhoven on a wavelength of 19.71 metres
between 0g.00 and 11.00 G.ALE, cach day. These trans-
missions are beamed on Dutch East Indies, but reeeption
is good in England. The station should bv now Dbe in
regular daily service.

Prisoner Broadcasts
BRO-\DCASTS from internces are now being made
from Shanghai on a wavelength of 23.9 metres
13.15 hours, G.M.T., on a frequency of 11,580 kes,
As was the case before the war, this station can be well
heard in England and its recent broadcasts have been
most mterc:tma

HI, Malayan National Service can be heard in
England on 41.55 and 25.29 metres, and amoffgst

the broadcasts are pxo«rammes for Blltl\h troops’

and news of interest to those with friends in the Yar
East. This programme is in addition to the Regional
programnie  broadcast on 31.55 metres. Singapore
can now be heard in England when using the \\'u‘length
of 31.44 melres. 3

Television from Paris
ARIS RADIO recently announced that television
transmissions have been resumed, and that the
studio transmissions would in future come from the new
Television Centre in the Rue Cognacq—]ay,

Regular transmissions are niade
from 15.30 to 17.30 daily, Monday
to Friday, on the pre-war
frequencies,

It will be

remembered that

eould, before the war, see quite
good pl(‘turcs from Pdrls on nor-
mdl British television receivers,

Amateur Transmitting
HE Government of the Irish
Free State have announced
that all restrictions imposed on
transmitting by amateurs have
now been removed and steps are
heing taken to re-issuc licences in
the near future. No indication
is made of the frequencies that
will be allotted.

in America where amateurs are
for the time being using a fro-
quency of 144~148 mc/> until such’
quency bands are cleared for
amateur usc.

In a broadeast from Sydney it

removed and licences would be
issued at once. .
Dr. Frank The situation with the British
allowed applications to be made for
radiating licenccs irom those
holders of pre-war licences, but no
indication has been given as to when the issue of licences
can be expected.

It is almost certain that in the first instance the
band given to amateurs will either be 112 to 118 nics.
or 144 to 148 mics. to line up with the American
allocation.

Bandoeng

HI old favourite short-wave station of Bandoeng,
Java, that was reccived in this country so well
{or ten vears before the war, has reappear ed in new form
as ‘“The Voice of Free Indonmesia,” operating on a
wavclength .of 16.6 metres. F Y
Althou"h the station announced that it was also
opcrdtm“ on 24.4 metres, no receptlon on this wave-
length has so far been recorded.

CKNC

HI Canadian short-wave broadcasts on 19 and 235,

metres have now been supplemented by CKNC
on 16.84 metres. This station, which starts up at 12.00

viewers in the South of England.

This lines up with the conditions

tinres as the normal lower {re-!

was also announced that restric-.
tions on radio amatewrs had heen-

amateur is that the G:P.O. have’

4
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hours daily, is very powerful, and can be heard in England

at great stren«th with the simplest receiver.  The
programmes are mainly for Canadian troops in Europe.

B.IL.RE. Meeting
AT a meeting of the British Institution of Radio
Engineers {London Section), held at the Institution
of Structural Engincers, Upper Belgrave Strect, S.W.1,
on October 17th, a joint paper on “ A Sy mposulm of
Matpematical Methods for Radio ¥nginecrs” was
conffibuted by L. Jofet and M. M. Levy.

New Appointment

T are informed by Banks (London), Ltd., Mechanical

wl Electrical Engineers, of Clapham, London,

S.\W.4, tHat Captain G. J. Redfern, formerly of Mitcham
Works, Ltd., and the Philco Radio and Television
Corporation of Great Britain, Ltd., has joincd the firm
in the capacity of Chief Electronic Engmcer and will be
handling all the technical side of Mcssrs. Banks® business.

Increased Membership of American IRE
CCORDING to the Annual Report of the Sccretary
of the U.S. Institute of Radio Engineers the
membership has increased by 2,000, bringing the total
to 13,137. About 12 per cent. of the total membership
reside outside the VUnited States. The increascd
membership in Great Britain was responsible for the
addition of over 100 members in
Europe.

Cable and Wireless

Appointment

COL. H. J. WELLINGHAM, who
has been Cable and Wireless,
Ltd.,, Press Liaison Officer since
February, 1944, has been promoted
Manager, London Branches. He will
take over his new appointment on
December 1st, when Rear-Admiral
‘George P. Thomson, who has been
‘Director of the Press Censorship
Division, Ministry of Information, |
during the war, joins the company :
to undertake press liaison duties.
Col. Wellingham, M.C., T.D.,
a Norfolk man and an engmeer b\
profession; he is M,I.Mech.E:,
M.ILAM.E, M.I.LE.C,, and Associate
I.E.E. He joined the Western Telc-
graph Company—now merged with
others into Cable and Wireless, Ltd.
—in 1924. k
~InFebruary, 1944, after some time
in the Royal Electrical and Mechani-
cal Engincers, with which he served
in the Tunisian Campaign, he was
scconded from the Army to establish ~ This
the newly created Press Liaison
Office at Cable and Wireless, Ltd.

Travelling Post Offices
OW that the travelling post office
service has been resumed it is
intercsting to note that the first travelling post
office, which consisted of a horsebox temporarily
fitted up as a sorting carriage, ran experimentally
in 1838 between Bu‘mmgham and Livegpool, and
.covered 100 miles in four and a half hours. The
first travelling post office from Iondon started at
‘Euston in the same year, and finished at a point little
north of Bletchley. Later in 1838 this service was
cxtended to Preston.
# . The first postal train in this country was run by
the G.\W.R. between Paddington and Bristol on
February 1st, 1855. The services rapidly grew
atil just before the war the whole of Great
Pritain was covered by a network of more than 70
travelling post offices.

These radio sets are powered by rw

and have a range of 20 miles.

interference is_cut out, and the messages cannot be heard
The illustration shows the set in the back of the police car.

Wireless Receiving Licences
HE ° following table, showing thc approximate
number of wircless licences issued during the year
cnded August 31st, 1945, was recently released by the

Comptroller and Accountant General of the Post
Office :
Region Nunber

London Postal .. .. .. 1,752,000
Home Counties .. .. . 1,283,000 -
Midland .. . . .o 1,403,000
North Eastern .. .e . 1,534,000
North Western ., . . 1,349,000
South Western ., .. . 832,000
Welsh and Border e . ' 586,000
Total England and Wales .e 8,741,000
Scotland .. .o . 983,000
Northern Ixcland .e . .e 151,000
Grand Total . e . 9,875,000

Radio Dealer’s Exploit
THL evening of the first day a dealer displayed a new
Philco radio in his window it was stolen. The
dealer, Mr. W. Phillips, of,Langley Mill, Notts., told
this to the Philco Company and they supphcd another
set.

By dialling 999 police can now be brought to the scene of a crime in 60 seconds.
has been brought about by 30 new police cars, one of which is stationed
i every Metropolitan borough, that have been equipped with two-way radio.

6-volt batteries in the boot of the car,
e sets are so constructed that electrical
on domestic radios.

Mr. Phillips was taking no chances this time. When
he put the new radio in the window he laced it to all
the other sets on display.

The burglar called again, but as soon as he tried to
make off with the. Philco the other sets followed him.
Brought to his bedroom window by the noisc, Mr..
Phillips saw the thief in.thé darkness below and ]lllllp(‘d
He missed the burglar by a yard and fell heavily,
breaking both hecl bones. Naturally, the burglar
cscaped.

No more radio sets are being displayed in the shop
window until Mr. Phillips is up and about again. Theu
he is determined to capture the thicf, ** If necessary,
he said, “ I will blow the-shop front in on purpose to
catch him.’
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On the Beam

An .Explanation of “Standard” Beam Approach—a Radio Aid for Landing

Aircraft in Conditions of Poor Visibility.

F the many systems that have been devised to
O increase the safety of landing aircraft in conditions
of poor visibility beam approach is probably the
simplest. 1t is also tlie only device of this kind which
has been extensively used throughout the war.

But it is first necessary to correct certain false
impressions that were formed after recading various
“stories’* in the daily press.  These storics were
published at intervals during the European War, and
left the-average reader with the Dbelief that, due to this

- -

By FRANK PRESTON

German Lorenz system, which was fairly widely Bsed
by the ecivil air lines before the war.
name Blind Approach was used, but it was later
considered that the present name was more appropriate.

S.B.A. depeunds upon. the transmission of an ultra-
bigh-frequency tone-modulated beam within which the
aireraft can fly toward the transmitter—described as a
main beacon. In addition, there are two so-called marker
beacons. These feed into horizontal dipole acrials
designed to produce an upward beam. These are

- - . - - -

-

T.U.3. Main Beacon ground installation.

valuable landing aid, our bombers were able to set out
and to land safely at their bases in any kind of weather.

That, of course, was sheer nouschse. Fortunately, it
was corrected to a large extent by the explanations and
demonstrations that were given at the R.ALF. Exhibition
held at Dorland Hall, -Lower Regent Strect, London,
during late March and April, 1945.

Beam approach does permit the pilot of an aircraft
fitted with the necessary receivers to locate an airfield
and to fly over the runway. In fact, the pilot can make
‘an accurate approach, and can do almost everything
cxcept make the final touch-down in conditions of zero
visibility., For the final landing, however, a certain
amount’ of visibility is necessary.

It has Dbeen stated, and proved, by at least one well-
known exponent of the system, that he could teach any
good pilot to land a four-engined bomber “on the
beam ” given a horizontal visibility of roo yards and
vertical visibility of 10oft. The claim has never been
made authoritatively that a “ blind ” landing is possible
with this aid; the name itself makes quite clear the
fact that the system is intended for approach, which is
entirely different from landing.

The system at present in use by the R.A'F. is known
as Standard Beam Approach, the initial word relating
to Standard Telephones and Cables, Ltd., who pioneered
and developed beam approach equipment in this
country. The S.B.A. system is developed from the

situated on the ground at two points along the track of
the main beam, and indicate to the pilot his distance
from the main beacon. It should be noted that the
main beacon is situated at the end of the runway and
feeds into a vertically polarised aerial system.

Aelral Aerial
/

.

Reflector

Fig. 1. Fig. 2.

Fig. 1.—The theoretical polar diagram for a vertical
aerial without reflecror.

Fig. 2~When a reflector is posz’tibned parallel 10 and a
quarter-wavelength _dway from a vertical aerial the
polar diagram becomes elliptical.

For a time the’

it

k!:'
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First, let us sce how the main beacon operates. There
is a trausmitter with an output of about 50 watts, and
this is tuned to an allotted frequency within the band of
approximately 30 to 40 mefs.; this is equivalent to a
wavelength of 10 to 7.5 metres. The transmitter is
modulated with a pure tone having a frequency of
1,15010,'5., and the output is applied.to a vertical dipole
acrial.

It is known that an aerial of this kind gives omni-
directional radiation, the theoretical polar diagram being
a circle, as shown in Fig. r. It is also known that if a
reflector (a half-wave rod similar to the acrial) is placed
a quarter-wavelength from the acrial the polar diagram
is *“ pushed over  to form an ellipse, as shown in Fig. 2.

Use is made of this fact in the main-beacon aerial
systein by placing a reflector at each side of the aerial
and arranging that the two reflectors are brought into
operation alternately. This is done by splitting each
reflector in the centre and fitting a relay switch to close
the gap between what are, in effect, two quarter-wave
rods mounted end to cnd. Fig. 3 illustratcs the arrange-
ment diagrammatically.

It nay be scen-from Fig. 3 that whercas one relay is
spring-biased so that its contacts are in the closed
position when the relay solenoid is not energised, the
other relay is biased in the reverse manner. The relay
solenoids are in serics, and are fed from a voltage source
through a cam type of contactor. The cam is so cut
that the projections are one-seventh as long as the
recesses, measured circumferentially. 'The simple cam
illustrated has four projections and four recesses, and
therefore if the cam is rotated so that it makes one
complete revolution every four scconds the ¢ dot”
reflector will be in action for } second and the *“ dash
reflector for § second in every second.

From this information the polar diagram shown in
Fig. 5 may be plotted. This shows a *“ dot ” area on the

« right of the aerial system and a “dash” arca on the-

left. Down the centre line, and in line with the
radiator, the * dot " and “‘ dash ”’ polar lines cross each
other. This means that a recoiver operated along this
line would reproduce a steady note, due to the spaces
left between the ““ dashes ” being filled in by the *“ dots.”
If the receiver were moved toward one side of the
centre line the *“ dots ”” would predominate ;- if it were
moved towards the other side *dashes” would
predotminate.

Duc to the relative insensitiveness of the human ear

b .. . —m——— -

M.Ua3.

PRACTICAL WIRELESS 5

Dot Retlector Aerial Dash. Retlector
I . “
, \ .
3
+
Relay o Relay
_—— ] L} 1]
[000) - PR (G00)
. _‘ ]
L
'z
T Ee—ii—
Cam

Fig. 3.~This diagram_illustrates the principles of the

switching system adopted for the reflectors used in conjunc-

tion with the vertical half-wave dipole aerial in S.B.A.
system.

the steady note can, in fact, be heard over a few degrecs
on each side of the centre line, the actual width of the
““ equi-signal zone® being governed by the exact
adjustment of the reflector lengths. To permit of their
adjustment to suit any particular frequency within
the range, and also to give any required beam angle,
sliding rods are fitted at cach end of the tubes forming
the reflcctor elements.

o

Marker Beacon installation with dibole aerials.
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In general, the reflectors
are adjusted so that the
effcetive width of the cqui-
signal zone is between 1 and 2
degrees, but almost any other
beam angle can be provided
if required.

As’ might be cxpeeted,
there is no sudden change
from equi-signal to dots and
dashes.  Instead, there is
what is described as a
“ twilight zone ”; this

approximately 40 degrees
overall.  In ‘this zone (there
arc actually two zones, one
on each side of the cqui-
signal zone) the gaps between
the dots or dashes arc partly
filled in, with the result that
the characters arc heard
superimposed upon a stcady
background note. This i3
sl,p.o\\'n diagramuatically in
‘ix, 5. )

With such a form of radia-
tion as that described, the
pilot of an aijrcraft fitted with
i suitable receiver could casily
find the approach line, or

S.8.A. Only

.“
Y

£

To
5.8.A.

/ntercom Only

)

Fig. 4.~-Theoretical circuit of the mixer box, showing
the positions of the switch contacts ‘for “B.A.,” “ Mix”
and “ ’ .

Main Beacon_receiver for S.B.4.
(preset tuning) with cover removed.

equi-signal zone. He could also, by flying along the
line of cqui-signal, locate the aitficld. In poor visibility,
Lowever, he could do little more than this, and he
would require more assistance to allow him to malke
a gliding approacli preparatory to landing.

The additional assistance required is provided by the
fuarker beacons which have already beeu mentioned.
Oue of these is situated on the coursc line close to the
*“ touch down. ” end of the runway. The other is sitnated
on the centre line of the main beam about two iiles
bevond the first. These marker beacon transmitters arc
described as inner and outer markers respectively, for
obvious reasons.

A lorizontal dipole—or a pair of horizontal dipoles
arranged to provide a narrower bewn—is used with the
arker beacons to project an upward beaws, as shown
in Fig. 6.

Each marker beacon transmits a keved, JL.CAW.
signal. That from the outer marker conxsists of dashes
transmitted at a speed of two per second on aie audio
frequency of 700 ¢s. The signal {row the inner marker
is of a more * urgent” character and consists of dots
with an audio frequency of 1,700 ¢fs. sent at a rate of
six per second.

A fixed frequency of 38 me’s. (about 8 metres) is
used for all marker beacons, irrespeetive of the frequency
of the main beacon.

In order to rcceive both main and marker beacon
signals simultancously it is necessary to cmploy two
different receivers in the aireraft. The inain beacon
receiver is a six-valve superhet with {requeney sclection
over the 30 to 4o mgfs. (approximately) band, and a
sensitivity of the order of 50 microvolts. The nuarker
receiver is a simple two-valve sct, fixed tuned to 38 mc/s,

The output from both receivers is niixed and can, if
desired, be fod into the aircraft interconununication
systent by throwing a switch. This switch has three
positions 1narked : ¢ BA — MIX P—*“1/C.”  With
the switch in the first position the pilot only can hear
the S.B.A. signals without interruption by crew con-
versation; in the second position S.1.A. reception is
superimposed upon the interconununication ; in . the
third position, intercommunication {generally described
as intercom.) only is heard in the phones of the pilot
and ‘crew. |

Tig. 7 shows in diagranimatic forin the layout of the
items comprising the aircraft installation ; the scparate
items arc all illustrated in accompaunying half-tones.
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Fig. 5.—This diagram shows the radiation
patter: of an S.B.A. main-beacon aerial system
when using ** dot-and-dash > keying.
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It will be seen that the units arc connected

together by means of breeze cables, which are
asseniblies  of Hexible, insulated conductors . I l

passed through mectal-braid tubes provided

with multi-way connecting plugs. The: purpose

of the junction box is to provide a convenient

means of making multiple connections between the
units and to simplify the testing and replacement of
any particular cable asscmbly.

Before describing the receivers in rather more detail
it is wodl to cxplain briefly the purpose of the various
ancillary items shown in Fig. 7.

The power unit is of the rotary converter type and is
operated from the main aircraft battery supply—
controlled .by mcans of a carbon-pile type of voltage
regulator. Models are available for input voltages of
either 12 or 24 {nominal) and in either case the con-
sumption approximates to 8o watts. Three output

/1700 ¢/s
Dots
Beac\on\ s

4,000 ~ 2,000 Yards

Do+
Twilrght

Dots Only

voltages are provided : 13 volts for L.T., 200 volts for
the main H.T., and 1zo0 velts of stabilised H.T. The
power unit also contains the nccessary snioothing circuits
and an H.T. fuse.

Five controls are provided on the pilot’s control
panel, in addition to a telephone socket for test purposes.
First there is an ordinary toggle switch for on-off switch-
ing; this actuates a rclay in the power unit. At the
top left-hand corner there is a ‘* Normal-Test ”’ switch.
When this is turned to the * Test ”’ posttion additional
bias is applied to the first I.T. stage in the main beacon
rcceiver.  The result of this is that A.V.C. action is

AN
700 o/t ~ MMl

i “l
T
il
[ ol
A *IIE}I

|
I
R
||lgll{||ul“|”|

[

: \|
Inner Ovuter ”

Marker

2= 4 Miles -

(i

P
07777777

Fig. 6.—The radiation pattern from the marker-beacon horizontal dipoles is shown here, in relation to the radiarion
. from the main-beacon aerial. :
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restricted so that a signal-strength imeter can be uscd to
determine whether the aircraft is flying toward or away
from the main beacon when it is within the beam. In
the top right-hand corner there is a fine-tuning control
which can be used to triin the oscillator portion of the
frequency-changer in the main-bcacon receiver. A six-
position frequency sclection switch is situated in the
bottom left-hand corner. This simply brings into circuit
six sets of four pre-set tuning condensers and, thercfore,
allows the pilot to tunc his sct to the known frequency
of a particular $.B.A. groundinstallation. The remaining
knob is for a potentiometer volumc control, which acts
on the signals from the ain-beacon rccciver only;
there is no means of varying the output fromn the marker
receiver.

It should be explained that the particular control
pancl described is uscd only with a type of main-beacon
receiver which is pre-tuned to six sclected frequencies.
Other types of rceeiver, with continuously variable
tuning are made, but are of relatively recent design and
have not yct conie into very wide use. Reference will
be made to these receivers later in this serics of articles.

The so-called ‘° Mixer Box —Junction Box type 51,
to apply the official description—-contains a transformer
and three-position switch, the function of which has
alrcady been explained. The connections made by the
%\yitch contacts in the three positions are illustrated in
Fig, 4.
The visual indicator shown in TFig. 7 is norinally
mounted on the pilot’s main instrument pancl. It has
three functions and comprises two 1noving-coil meters
and a pair of neon tubes. This indicator bears some
rescinblance to a human face and the parts mayv be
referred to for convenience in terms of fcatures. The
“nose”’ is a signal-strength meter and is used in con-
0

Marn Beacon
Aerial N

/

'ntercom

i Cr rcuif\ Is

junction with the * Normal-Test” switch already
described.  The “ mmouth ” is known as a course meter
or kicker meter; the latter nane is given clue to the
fact that the pointcr kicks to left or right in certain
circumstances. When the aircraft is flying on the
“dot ” side of the main beam the ncedle kicks to the
right, indicating that the aircraft should be steered in
that direction to bring it into the equi-signal zone.
When the aircraft is on the “dash”’ side of the bean the
needic kicks toward the left.

The “eyes” arc neon lamps mounted behind gauze
discs. Their purpose is to give visualindication that the
aircraft is flying over a marker beacon. It should bc
noted that the indicators can be used at the same time as
an aural indication is being received, and also that the
neons are not always used, the lamps being removed.
‘The neon tubes are actuated by the output from two audio
filter circuits connected to separate windings on the output
transformer of the marker receiver. When the aircraft
is flying over an outer marker the output from a 700
c/s. filtcr is applied to the neon on the left, marked
“0.” On the other hand, the 1,700 ¢/s. audio output
reccived from an inner marker is fed to the right-hand
neon, marked ““ I.””  An initial stabilised D.C. voltage is
applicd to the ncon tubes, this being adjusted to such a
value that the neons just fail to strike in the absence of a
signal.

A .vertical whip type of aerial is normally cmployed
with the main recciver, but other types of quarter-wave
vertical acrials are used in soime cases. ‘The acrial is
connected to the receiver through a coaxial line. Should
theline exceed zoft. in length, a matching unitis included
in it. In practice, it is seldom necessary to exceed that
length, even in a four-engined bomber.,

. (To be coniinucd.)

Pitot’s Cantrof Pane

Mixer Box

L

N

Vortage Regularor

P S ——
Main Beacon
Recerver .
\ Junction
- Box.

Visval
Indrcaror

AN
Marker
Receiver

:& B —_—

} 4dircrafr

- Acc,

~— . Rorary
Power {nst+

Junction Box, ’ i_

Aerial
da vching
Unit
Marker "

C . | )

Dipole e d

Fig. 7.—Pictorial layout of the S.B.A. receiver tnstallation in a typical aircraft.
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Ultra Midget Battery Loudspéaker Recetver

A Small Portable Set Designed to Give
Reasonable Reception

HIS receiver was designed to give reasonable loud-
speaker results, and no exaggerated claims are

- made as to what mav be expected.  On the small
frame acrial the Light and Home progranumes come in

at comiortable strength. If a throw-out aerial of a few
yards and an earth is used, results are up to 3-valve
Standard, taking into account the size of speaker used.

Size and Weight
The set complete with batteries was fitted into a
case siin.xgdin.<2din., <o it can truly Dbe claimed
midget. No special nltra midget compouents
or ' gadgets’ are necessary, and all parts can
be bought from any of the dealers advertising
in PracricaL WIRELESS, excepting the switch.
The total weight of sct is under 2lb. so that
no onc needs to grumble about carrying the sct.
The acrial is fitted in the lid of the case,
and when opened is clear of batterics, cte.
Another feature is that to operate the set the
lid must be opened, when the set automatically
switches on. A simple switch is incorporated
to switch on when lid is opencd and switch off
when lid is closed. (This also saves spirce.)
There is no difficulty in the construction, care
being taken that the basic layout is adbered
to, otherwise instability will result. There is
ample space in the set to work in, and nothing
has been unduly eramped.  The small cbonite
knobs make 2 neat little job and arc casily
made. The switch is fitted nearest lid of case,
and should project about 3/igin. above metal

pancl. .
P The metal panel and framme acrial are
The completed receiver in case covered with leatherette, the loudspeaker with

tinsel thus making a professional job.
All screws holding loudspeaker, ectc., to

. s¥ s S | 23" N
[Condenser '
0005

|-
+

. ’ . Insglatin
Switch n Spring | BUSC

Contacts
Switch Details

~
~

*000S5
Tuning

dllmluﬂgﬂlllHmllmnluum
[« 2]
33

<

"

*+0005
Reaction

Spacer L.F Trans, Q005 Reaction Condenser - l‘—‘- 4 ‘-—4 L.E Trans,

Fig. 1.—Back view of the receiver, showing positions of - Fig, 2.—Side view of the recefver and
the various components. ‘ details of the switch.
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panel arc filed fush. Screws on the
tuning condenser at the point ncarcst
the panel are also filed down to mipimise |
shorting to the metal panel, Dakelised -
paper ean be inserted between pancl and
condenser. :

A small 23in. M.C. speaker (Celcstion)
is used, and handles volume well,  The
H.T. battery lies on top of spealcr, being
Iield in position by a spring attached to
output transformer.

The output  transformer (Fig. 4) is
nounted on a bracket to clear ®reaction
condenser which is also raised {o clear
end of loudspeaker. Also attached to
bracket is the spring to make contact
with L. T.— of type 800 battery. This
battery is used because of its long life.
It is most important that the conncetions
to the valve holders should Le soldered
before LF33 (Bulgin) or similar midget
transformer is fitted, as it can’t be done
after. Spacers are used to niount trans-
former clear of valve holders. The resis-
tances arc of the 4-watt type, and fixed
condenser of tubular type. 20 S.W.G. iz
uscd for connections in valve unit, thin
flex used to couple set to aerial. Systoflex
covering  throughout, The circuit i
common (Fig. 7).

Frame Aerial

T'rame aerial is wound on a sheet of stiff cardboard
or plywood 5}in.X 43in, An odd number of slots rin.
deep are cut around the material used
(Fig. 3). as the frame is wound basket
coil fashion. This is an cfficient and

———5F ———>

Rear view of the midget receiver.

The fixing nut is filed down as thin as possible,
so that projection ‘won’t Dbe too much to prevent
lid closing.

The tuning and reaction are of the
small dicleetric type, each having a
capacity of .ooos mfd. The method of

flat acrial. Care should Dbe taken that no
turns arc shorting.

26 S.W.G. enamelled wire (which writer
finds best for midgets) is wound in and
out of slots until 17 turns are complcted.
Then winding in same direction add =2} 15
turns for reaction. (This depends on
care taken with grid winding also type
of rondenser used.) So this acrial should n
be wound carefully, as set is built around

M

< % Winding

shortening the Lush and spindle to take
small cbonitc knobs is-as follows :

The metal bush through which the
spindle passes is cut at the desired
length, care being taken not to cut

12l spindle. Spindle is then cut 1/16in.

clear of mectal bush, drilled and tapped

6 B.A. The kuobs are made out of {in.

J sheet ebonite and drilled 6 B.A. clear-
ance and countersunk {sce diagram).

it.

Switch

This is simply made out of an old
onfoff switch care being taken that bush
for fixing, if metal, is insulated from
pancl. A small light spring is used to .
push up plunger of switch (Fig. 2). The projection
above pancl should not exceed - #figin.  This gives
sufficient movement to clear contacts,

Output Trans.

——

Reactlon
Condenser

== _
37 “Tapped 684
‘ 1o Contact
4 Negative OF
Drilled . Battery
1 " %_: 684 Clear.
Brass % 7h. . N .
X : Knob

k3 “~Cik

Fig. 4.—View showing the output transformer mounting.

Frame (See Text)

Fig. 3.—The former for the

frame aerial, which is wound

with 26 S.W.G. enamelled
wire.

A 6 B.A. scrow is fitted. The fixing
nuts are filed as thinly as possible.

Resistances
These are of } watt type, excepting
ohm resistor which is made from

n
D
Eurcka wire.

Constractional Details

The first step is to preparc metal panel (Fig. 6) which is
5%in. by 43in. At top it is lin., bottom 1in. The side
which supports type 8oo battery is rin, {Tigs. ¥ and 2).
loudspeaker, condensers (tuning and reaction), L.T.
switch and bracket on which should be fixed a springy
contact to make [..T.— contact, are mounted as shown
in the itlustration. L.T.4- contact should, of course,
be insulated fromx metal pancl.

The valve unit is then wired up {Fig. 5}, remembering
that all components to valve holders should be soldered
before L.F. transformer is fixed in position, using spacers
to clear valve holders. Sce that wiring is neat and tidy
and that no blobs of solder or flux arc shorting valve
pins. The fuse holder (which writer thinks cssential
in type of this small set) is soldered or fixed on to output
transformer frame.

Two sinall pencil torch batteries in series are used for
biasing the pentode valve, and " are placed at top of
panel above speaker.

Cabinet S
The cabinet can be. made of wood or thick cardboard
(metal must not be used) and can be covercd with
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% Frame

7o React,
Condenser
{Fixed) i
HT+

Fig. 5.~—Wiring diagram of the valve unit.

WIRELESS

b
T
I
— 15—}
\Switch
af ~
A unin
K] .Contrg/
Reaction 2?
Contro/ _
%,_ s 3
Y H——Zﬁ

Fig. 6.—The tep panel layout of the midget receiver.

leatheretie which is plentiful just now in a varicty of
colonrs, The 1id has two buttons, so that when buttons
are fastencd the <ot is switched off.  This is the least
difficult vart of the set, and no doubt other simple ways
of making cabinct ore at hand.

] L s
LIST OF COMPONENTS —l : LFTrans LS,
i in val HT#L ) ey
Two 4-pin and one 5-pin valve
holders (Midget). Berrsn 300004 Eﬂ
Two 0005 solid dielectric rame

! condensers. 45:7
One Switch (see text). Qutpu
One .0001 mifd. condenser, I Trans,

fixed. H b
One 30,000 ohm resistance, : Xl Xy
i watt. R - (7 Turns
One 2 megohms resistance, Tuning
1 watt. Frame e
One 3 megohms resistance (see
text). ( HTe
One midget transformer (Bulgin — ——, o
L.F.33).
One fuse holder.
One  2lin. "M.C. speaker _z Fuse
(Celestion). - ]

H One( lSlu‘;prut) transformer, 45: \

HE | idget). «000s] =000 -
One chassis (see text). Mrd Mfd5 ) 3 L](-';
Valves : Hivac XL, XD, XY. Tuning)React, 4
Connecting wire, etc. Switch
26 S.W.G. enamelled wire for LT+

frame. ~ - s -
Fig. 7.—The theoretical circuit diagram.

Reconversion of the Radio Industry

URING recent months the Board of Trade have been
dealing with the problem of the reconversion of
the radio industry to peacetime production., In normal
times receiving sets formi the basic product of most
firms in the industry, and much has been done under
programmes already approved aud licensed to case
the difficultics of manufacturers in the present transition
period.

At present the manufacture and supply of receiving
sets is controlled under the Musical Instrunents and
Wireless Receivers Order, 1944, S.R. & 658/43,
and licences have been granted to some 7o manufacturers
for the production of about one million sets during the
next 12 months,  Of this quantity 400,000 are intended
for export. Undertakings bave been given by the
industry that 50 per cent. by value of the production
for the home market will be devoted to sets to be retailed
at £15 or less, exclusive of Purchase Tax of 33} per
cent, on the wholesale selling price. With the cancellation
of war contracts, the supply position in respect of the
majority of the principal components required for

civilian production has shown considerable improvement
and adequate quantities should be available for the
present programme {or maintenance of existing sets,
and for cxport.

The supply of timber for radio cabinets, however,
is not ton good at present, owing to the many important
claints on the limited quantities available. "During the
third quarter of 1945 releases were only about 50 per
cent. of the industry’s requirements, but the position
is improving, and substantial increases will be made
in the fourth quarter. This improvement, together with
the supplies of plastic materials which are available for
cabinets, shoukl go a long way towards overcoming the
present difficulties,

Before the war the average annual production ef
radio sets in, this country was about 1.4 millions. Of
this quantity the avcrage export was 66,000. It will be
secn, therefore, that the present prograimme visualises
an overall production of about 70 per cent. of the
pre-war fgure, but places considerable emphasis on
exports.
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Constructional Details of a Receiver
with Band-pass Tuning upon Medium
and Long Waves

S will e seen from the circuit in
Fig. 1, this receiver is provided
with band-pass tuning upon medium

and loug waves. On the short-wave baud
there are only two tuned circuits, but this
is an advantage as slightly more gain will
be obtained and there will not be the
dithiculty of ganging the threc circuits.
To obtain maximum gain tuned-anode
coupling is used between the H.IY. and
detector stages, and so an adequate degree
of Dboth sensitivity and selectivity is
obtained,

Two L.T. stages follow the detector,
so that good speaker volume is provided on a
considerable number of stations. Trovision is also
made for using phones from the L.F. stage if desired.
The. usual VM volume control is used. and the
wave-ranges are sclected by suitable switching, which
is more convenient than the use of plug-in coils,
although it naturally cowplicates the wiring.

Construction :

A 1uetal chassis is used, and no particular difficulty
should arise, but it is recorunended that care be taken,
especially in wiring the coils. I this is done satisfactory
results should be obtained.

The lavout is shown in Fig. 2. A chassis 1zin, X gin,
is needed, and the positions of the valve-holders and
other parts upon the top of the chassis are clearly shown.
Small bolts are used to secure all the components and
tuning dial. A good quality coraponent is recommended
for the latter, and it should have a large dial and be
s1nooth in action or tuning will be made troublesome.
Various reduction drives are available, and the kind
used will depend in some degree upon the cabinet in which
the set is to be placed,

A Band-pass All-wave Four

et atnstasnnraenperaroe.

The chassis of the Ba n1d-pass All-wrate Feur.

A small insulated picce with two sockets is secured near
the right edge of the chassis for phone connections.
Speaker copnections are 1ade with flex as shown, and
the battery leads also emerge from the top of the chassis
near the LK. valve,

There arc not many leads upon the top of the chassis,
and only the anode conuection to the H.Y. valve is
screcued.  As this is connected directly to the fixed
platcs of one section of the tuning condenser low-
capacity screened wirc is best used or otherwise ganging
may be upset.

Tig. 3 shows sub-chassis wiring. The 1..F. and output
stages are straightforward, and require little comrent.
An anchoring tag (insulated from chassis) is used for
H.T. plus. The phone-speaker switch must have sections
insutated from ecach other, as looking at Fig. 1 will
show. A double-pole double-throw switch can be used,
wiring it so that when the phones are conunected the

7 AfFD. - 150000 120
50001 \_L e § .
3 | P 100
3 tw v ’ '
PN 4
L0002 Attd. S
9 | ‘0003 Mrd 72+ __1500000
j,./!‘ Q2At0
3 T 4 b: Y
3 >
( / 4 N i\\ 1
2 i s | AR i HReR | | L
I @
L L S % 5
.t b= > a< §8§ g 8 %T '
g 518 38{ g 7 3 i Lise
wEE w8 B |33 - by 2
1 0 LT g oo
3 S /# L_—r #E /_ 1, I
# R , 0003 o 3 /07, - _ G.B+
\ ) e T EEA
\ / §
| N N Y X L] A r=
deos . Zar /M
Q005 wid <0005 Mtg LT+
-—="- 50,0001 U

Fig. 1.—Theoretical circuit diagram of the Band-pass All-wave Four.
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rear section should have three poles,
and the forward section two. The
smiall sereen shown in Fig, 3 chould
then be made from aluminium and
bolted to the chassis. The spindle
of the switch passes through a slot
cut in this screen.

The tuning coils should now be
fised in position. Note that the
short-wave coils are nearest the switch
to shorten wiring, and that the
cores of all the coils in each <ection
are at a different angle. If the ceoils
are arranged as shown the cores of the
coils opemtnw upon any band will
also be at different angles, and the
chanee of interaction nininised.

The detector circuit may be wired:
first. A lead is taken from the
anode to one section of the switch,
and from the grid condenser to the
second section  (this connection is
taken above the chassis as shown
and conneeted also to section 1 of
the pang condenser). The short-wave
coils are now connected, all leads being
shown in lig. 3. Consulting the
circuit in Fig. 1 should make this

Front ciewr of l/ze chassis of the Band-pass Ail-wave Four.

filament of the output valve is disconnected. The quite clear.

positions of the decoupling condensers, cte., will be seen \When the circuits are wired for short-wave operation
m Fig. 3. the switch should be turned to the Test position. It

. is only necessary now to add the connections from the
The H.F. and Detector Stages switeh to the medium-wave coils, connecting these as

In an all-wave cirenit with switching and three tuned  for the short-wave coils. Nole also that the additional
circuits the R.F. stages are natarally more complicated, coil in the aerial circuit has to be connected, this coil
aund there are quite a mumber of connections, To avoid  Dbeing tuucd by section 3 of the condenser.
confusion the following method of wiring is reconunended. When the medium-wave coils are connected the switcly

Yirst of all, the wave-change sw 1t<‘h should be fixed should be tnrned to the last position and the long-wave:
in position. A type with two sections is needed, and the  coils connected in exactly the same mauner. Note that

*Aer/'a/
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@ To Fuse @ °
Chass:s To Grid T
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) 7o le 7o X
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~ L Fensrermer [
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Tuning Drat ano
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= — i |
T Ny I ﬁ
@/ T —eJ
Keaction Wave - Change VA Voiume Dho{:/Speake/
Contro/ Switch

Fig. 2.—~Top of chassis layour of the receiver.
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in Fig. 3 the switchied leads to the medinm and long-wave
coils are not shown for clarity—they should be wired as
for the short-wave coils, the leads for which are shown.

-Coil connections are as follows: 1—grid; 2—earth
{or H,T. plus in the tuned-anode coupling) ; 3-—rcaction
condenser ; 4—plate. Note that the earth ends of the
tuning section of the band-pass coils arc not connected
to earth, but to the resistor Rx which provides the
common-impedance coupling.

It will be seen that the anode leads of the detector
are screcned to prevent instability. Care should also
be taken with the positions of all the wires in the R.F.
stages, especially those to the switch and coils. They
should be as short and direct as possible, and kept well
clear of adjacent connections.

The reaction condenscr has a small internal reduction
drive and although this is not absolutely necessary it
simplifics operation upon the shori-wave range. The
volume control potentiometer must be insulated from
the chassis unless it had a ‘‘dead” fixing bush. A
small stand-off insulator is uscd for the acrial. If an
earth is used it can be taken to the chassis.

Operation

The voltages shown for battery connections are only
approximate and may be modificd with advantage with
some valves, especially the grid bias and voltage of the
H.F. screen.

Having found the receiver to function upon all
wave-bands, the circuit should Dbe trimmed. The
short-wave band can be taken first. To do this, unscrew
the trimmers upon the gang condenser to minitnum
capacity and tune in a signal near the bottom cnd of the
Dband. (The reason for choosing a station here is because
an alteration in the triminer capacity will have more
apparcnt effect with the tuning condenser near mininiun.)
The trimmmer on section 2 should now be screwed down.
If this causes an increase in volume it should be screwed

COMPONENT LIST
Resistors : 25,000, 15,000, 50,000, two 5,000 ohm;
.25, .5 and 2 megohm. Coupling resistor Rl.
Condensers : .0002, .0003, .002, .02 and 3 1 mfd.
0003 mfd. reaction condenser.
3.gang .0005 mid. tuning condenser.
5.pole 3-way rotary switch.
50,000 ohm potentiometer.
Double pole switch.
Four 4-pin valveholders.
Midget “P” type coils: three each for medium and
long waves ; two for short waves.
L.F. transformer for direct feed (ratio about 1: 3).
Manufacturer’s chassis.
Stand-off insulator, knobs, etc.

down until further moveinent causes a reduction in
volume—e.g. ‘' peaked’ to the signal. TIf screwing
down this triminer causes a reduction in volume it sheuld
be returned to minimum and the trinunmer on section 1
screwed down, and the tuning condenser readjusted to
the station. The procedure should now be repeated,
and if serewing down the trimmer on section 2 causes a
reduction in volume the trimnmer on section 1 will have
to be screwed down even further.

When it is found that tuning or the adjusting of either
trimmer brings no improvewent in results the circuits
arc trimmed correctly.

The switch should now Dbe turned to the mediwn-
wave position and the trimimer on section 3 adjusted
for maximum response. If screwing this down gives
less volume it will be necessary to screw down both
trimmers 1 and z and re-gang thew until trimmer 3
can also be peaked to the signal,

Finally, as a band-pass characteristic is desired
trimmer 3 is de-tuned, the amount depending upon the
results desired.  This will naturally reduce signal
strength and if quality is considered satisfactory it may

HT 120 . G8 HT 72
002 Mrd !/ Mrd ‘ * -5 Meg 2 QO03MFa LW
0 | \ @ @ My HT—
N . Jo GB
— o
\@ on Jrans. Te fuse \
J Jo Switch
] Jo Sec” 2
BPower Q 15,0000 /At Jun'd Cona”
S & \@) .
HT 100 D) Jo Sec” 3
'y | Jur? Cond?
o+
<
v
4
[%)
ol 7o
Sl erones B §
MW Lw/ s
P P N ©
Y ‘" &8 \ .0002 M1 Screen A %
) " 70 Sec? | of o
. 7ung Cond’” LW MC. }
(@]

Jo Sec? { of
Tun? Cond”

] SC-’,OOOQ'
NOTE M.C = Metal Chassis

Fig. 3.—Sub-chassis wiring plan.
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be left dead on tune. Tn any case the band-pass
characteristic should not be obtajned by de-tuning
sections 1 or 2 or this will cause lack of volume on
short waves,

In somc cases it may be found that the circuits can
be re-trimmed upon a different sctting of the tuning
condenser with advantage. If so, the split end vanes
of the condenser should be bent slightly in or out to give
the additional capacity when required, opening the
condenscr each time and bending the section just coming
into service opposite the fixed plates of the condenser.

When trinimed upon the short-wave range satisfactory
results should be obtained upon the other two ranges.
1f not, the coils are not properly matched and this could

be alleviated by adding a small trimmer to the coils in
question.

No.value has been specified for R1. TFifiv-seven ohms
was used in the original set, and the value has a great
influence upon the selectivity upon miediwm and long
waves. A lower value will give sharper tuning. 1If less
selectivity is required upon long waves a higher value
shunted with a condenser should be used. ‘I'he condenser
will ‘have less effect nupon the lower frequencies and
tighter coupling will result.  Lhe value used depends
upon results required.,

In any case a high value witlh no condenser must
not be msed or the first two tuned circuits will not
gang with the third.

A Universal Test Speaker

A Test Speaker which can be Used to Replace Almost Any Type

of Speaker when Servicing Receivers.

HIS test speaker was constructed to replace almost
any tvpe of speaker in receivers that were being
serviced; it is most useful when a quotation for

repairing a set is required and the existing reproducer
is also faulty, the recciver can then be tested without
touching the internal speaker, In the casc of field
service, only the chassis nced be brought back to the
works, thus saving tine and avoiding damage or packing
to the internal speaker.  Obviously these arc only a few
of the uses to which it ean be put, but on these alone
is its construction warranted.

There arc two circuits in the network, one for field
selection, the other for impedance natching and meter-
ing the various inputs.

Field Selection

The ficld selector, Sy, is an eight-pole, single-way
switch, enabling the operator to use the more common
values of ficld resistance met in radio scrvice work.
In the 100 ohins position an L. choke only is used,
but for the 4oo ohs circuit a 300 ohms resistor is nsed
in series with the choke; 100 ohms fields are usually
found in old D.C. sets and are in scries with the heaters’s
therefore this choke was obtained from an old Phillips
D.C. recciver, where it is used in scries with the heater
circuit as a filter. It will carry up to 200 mA without
heating np too muiich.

The rest of the fields are made up of a 600 ohms 1.,
choke—inductance 20H and maximum current rating
of 150 mA—in scrics with a resistor to give the required
value of-field resistance. Three resistors arc used in
series with the choke, one 330 ohms, 20 watts, and two
785 ohms, so watts, the latter have nultiple taps and
are made for ¢upplving the heater line in universal
receivers—sometines called “ mains droppers.”

The chokes and resistors need not be adhered to, but
in substituting carc should he taken to select good quality
chokes that will give the neeessary simoothing and carry
the current, while the resistors should have several taps
—for making up extra values of field Tesistance as
required—and be able to carry the required current.

A switch, Sy, cnables the ficld circuit to be isolated
from the inpnt circuit, this applies for spealkers where
the ficld is in the negative lead, or can be used to
substitute a smoothing choke and P.A. speaker at the
same time. The *“normally closed circuit ” jack can
be used to check the total H.T. line current.

Since one side of the field circuit will be smoothed
and the other the output from the rectifier, the appro-
priate terminals have heen marked with: a sine curve
for unsmoothed and a pair of parallel lines for the
smoothed side.

Study of the circuit shows that it can be adapted at
will for a greater range of ficlds by adding a sclector
switch with nore positions, and tapped ficlds can be
sinlated bv connection into the resistor nctwork as

By F. J. FORBES

The completed test speaker.

required. Aetual speaker field assemblies could be used
and the rcsistors omitted, or a combination of all three
could be uscd.

Input Circuit

Three terminals are used for the signal input, two are
for either low impedance or single valve high impedance
input, and threc for push-pull, Q.P.P. or Class B input
as marked. 83 is a four-pole, two-way switch for
measuring the anode current of a single valve, or alternate
valves in the case of push-pull, etel, by plugging a
milliammeter into the “normnally closed circuit > juck. .

The input seleetor is a four-pole, four-wav switch, this
gives two values of high iinpedance—when used in con-
junction with Sy—push-pull, ete., and low impedance,
inputs; the ratios and impedances are given in the)
tables, :

Matching is accomplished by Sy, this is a single-pole,
five-way switely the tables give the ratios, cte., of this
control on high or low impedance ranges.

The transformer is a W.B. multi-ratio type, carrying
a D.C. current of 25-30 mA ; it was salvaged from an old!
‘“ Stentorian ” speaker by the same manufacturers,’
Any good transformer of this type may be used, more

(Continued on page 19)
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The *“*Fluxite Quins" at Work.

““ I've fixed up this aerial, see,

With FLUXITE; now just watch me.
Pull hard as you may,
It won’t come away . . .

‘¢ But here comes the chimney,"’ yelled EE.

See that FLUXITE is always
by you—in the house—garage
~- workshop —  wherever
speedy soldering is needed.
Used for over 30 years in
government works and by
the leading engineers and
manufacturers. Of all
ironmongers—in tins,
8d., 1/4 and 2i8.

Ask to see the FLUXITE
POCKET BLOW - LAMP,
price 2/6.

L N

To CYCLISTS : Your wheels will
NOT keep round and true unless
the spokes are tied with fine wire
at the crossings and SOLDERED.
This makes a much stronger
wheel. It's  simple — with
FLUXITE—but IMPORTANT.

The FLUXITE GUN
puts FLUXITE
where you want it
by a simple pres-
sure, Price 116, or
filled, 216, y

ALL MECHANICS W/l HAVE

-

FLUXIT

1T SIMPLIFIES ALL SOLDERING

Werite for Book on the ART OF ** SOFT *’
SOLDERING and for Leaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on ** WIPED
JOINTS.””  Price 1d. EACH.

FLUXITE LTD. (DEPT. W.P.)
BERMONDSEY ST., S.E.l.

Fhe choice ¢/' Crilics

R.CMF, Standard Radio and light-Electrical

2-pole or 2-pole plus E. Connectors for removably

joining mains leads to apparatus. Reg. Design
Ko. 756088.

1 —Two-hole fixing (6 B.A. at 1-9/32in. crs.) for apparatus-
member, with flange outside.

2_Tergninals accept up to 1 x 16 s.w.g. (or equivalent
flexible), firmly clamping cennections.

3 Adequate ins_ulatioh between terminals and over
surfaces providing excelient creep distances.

{Ilale contactor pins in apparatus-member (hence
‘plug *') sunk below surface against accidental
damage and intended to he wired ‘“ dead ** as normal
for an ‘‘inlet ** member.

4

Filex member or socket provided with large mushroom

5_he_ad fYor easy extraction and adequate internal space for
gripping cord, with screw terminals accepting up to
23 x 36 s.w.g. per pole.

Locating key which co-operates with slot in plug.
’s—member and polarizes the connections.

Recessed sockets of live member (hence “socket )
avoids accidental short circuit. Contact dimensions to

—R.C.M.F. standard for Radio Mains Connectors for
250 Voits A.C. or D.C. 3 Amp. max., or up to 6 Amp.
at lower voltages.

Over 30 types from which to choose.

A. F. BULGIN & CO., LTD.

BYE-PASS ROAD, BARKING, ESSEX.
RIPPLEWAY 3474 (5 fines)
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LET ME BE YOUR FATHER A~

You need help and fatherly advice in difficult times

Decembe-r, 1945

like these.
free.

We teach nearly all the Trades
and Professions by post in all

parts of the world,

The most progressive and most
successful Correspondence College

in the world.

If you know what you want to
study, write for prospectus. If
you are undecided, write for my
It is free,
Distance makes no difference.

fatherly advice.

I am in the position to give that to you

then Elcn

Elco design and build solderinz
irons, machines, melting pots,
and special furnaces for all
soldering needs to suitany
voltage from 24v. up.
Illustrated are four
interchangeabhle

There are
many others.
Write for leaflet to
Sole Agent:
ELCORDIA LTD,

2, Caxton street, London, S.W.t.
: ABBey 4266.

EARNING POWER IS A SOUND INVESTM EN'I:

DO ANY OF THESE SUBJECTS INTEREST YOU ?

Accountancy Examina-
ions
Advertising and
Management
Agriculture
A

Fire E. Examina-
tions

Applicd Mechanles
Army Certificates
Auctioneers and Estate
Agents
\

tion Engineering

Sales

Avi

Aviation Wireless
Bauking

Blue Prints

Boiler: l?

Account-
v _and Modern Busi-

ness Methods

B.Sc. (Eng.)

Building. Architecture and
Clerk of Works

Builders’ Quantitics

Cambridge Senior School
Certificate

Civil Engincering

Civil Service

All Commercial Subfccts

Commercial Art

Common Prelim. EJ.E.B.

Concrete and Structural
Engincering

Draughtsmanship. Al
Branches

Engineering. Al branches,
subjects and examina-
tions

Gencral Education
G.P.O. Eng. Dept.

Ilcati